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PRICE  10  CENTS 


^    ixi  tuic  icciic   S  Our  Reconstructed  Battleships 

%  IN  THIS  ISiUfc.  |  lm  |k  Me  Bo|lse  Keeps  in  |0UC|,  Wj|i,  Tail 


YOU 


AND 


You  Get 


Save  Money/  Delay  and  Trouble 

MUREAY  IRON  WORKS  CO.,  Bri^gta,  Iowa 


"Questions 

and 

Answers" 

FREE 


ought  to  have 
Practical  Engineer 
come  postpaid  to 
you  each  month. 
You'll  like  it.  You'll  find 
things  in  every  number 
worth  many  times  its  cost — 
new,  fresh,  up-to-date  and 
mighty  interesting  informa- 
tion on  steam  and  electri- 
cal subjects — live,  engineer- 
ing data,  helpful  editorials, 
experiences  of  engineers; 
and  hundreds  of  successful 
engineering  methods  are 
described  in  a  way  that  you'll  appreciate  and  enjoy.  All  phases  of  the  operation,  installation  and 
maintenance  of  machinery  in  Central  Stations,  Electric  Lighting  Plants  and  Isolated  Power 
Houses  are  covered.  In  addition  to  this  "practical  letters"  from  active  engineers  are  published  and 
from  no  other  single  source  can  you  get  so  many  valuable  hints  and  pointers  about  new  ways  of 
doing  things,  new  kinks  and  new  developments  in  the  steam-electric  field.  These  facts  are  worth 
knowing  for  they  mean  a  saving  of  your  time,  avoidance  of  waste  effort  and  greater  earning 
ability.  You'd  better  take  this  big  fine  journal  for  two  years.  It  will  help  you.  It  will  make  your 
work  easier,  enable  you  to  do  it  better,  and  point  the  way  to  quicker  results.  It  contains 
nothing  but  good,  sound,  definite,  reliable  suggestions  for  higher  efficiency — the  kind  you 
v  want.     So  start  Practical  Engineer  coming  your  way  today.     $1.50 — that's  all  it  costs  for 

two  whole    years —  24  big  fat  numbers    and    you    get    Questions    and  Answers  free. 

s^      QUESTIONS  and  ANSWERS  STS^gSS; 

N^  <f»        by  Clayton  &  Craig,  is  one  of  the  most  helpful  and  useful  books 

Nov. 


written  about  electrical  machinery  and  appliances.    It  is  all 

good.    It  contains  full,  clear  and  absolutely  accurate  an- 

N'Q         swers  to  hundreds  of  important  questions — answers  which 

X*rc\nt\nc\  1  V>^       you  must  positively  know  if  you  make  good  in  elect n- 

r  i  auiLdi      s^.  cal  work-     guch  subjects  as  Direct-Current    Motors, 

Engineer         \V       Induction  Motors,   Constant  Potential  Transmission, 

^«V»  '  o«.        ^V       Mercury  Arc  Reflectors,    Incandescent  Lam os.  Arc 

rbori  \"fc  Lamps,  Meters,  Instruments,  Steam  Turbo-Gen- 

\<>        erators    arid    many    others  are  fully  covered 

\^.        in  this  book.  You  really  ought  to  have  it  to 

\ VL        refer  to  constantly — and   you  can  have  it 

me  Practical  Engineerfortwo  years  v^  »  ...        x„T„      -,T^m.o      cnhcnrintinn      tr> 

andinciude  without  cost,  Questions  \V,  free  with  two  years  subscription to 
and  Answers  about  Electrical  Appara-  n  >  Practical  Engineering.  Well  bound  in 
tus,  asiiiustrated  here,  which  i  under-       \  ff        neat,  flexible    leather  binding,   Gold 

stand  willbesentby  return  mail  with  a  cur-  s^_.  Stamped  and    is    pocket    9\ZQ.       Sent 

rent  copy  of  the  paper.  I  understand  that  my  V^1 


CHICAGO,  ILL. 

Forthe  enclosed  $1.50,  send 


money  willbe  cheerfully   refunded  if  I'm   not 
thoroughly  satisfied  with  my  bargain. 


prepaid  to  anyone  on  receipt   of 

price,  $1.00,  or  pent  free  on  your 

acceptance  of  this  Special  Offer. 


Xame N\^ 


Address. 


v> 


City. 


State. 


PRACTICAL 
ENGINEER 


Occupation. 


\ 
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359  Dearborn  St. 
Chicago,  III. 


POPULAR  ELECTRICITY     3€>(>SZb 


Ve  Install 


Piwer  Plants 


Let  Us 


Figure 


on  all  your  Electrical  Work.  Some  of  the  largest 
contracts  on  Electrical  work  in  the  country 
have  been  performed  by  us. 

WE  INSTALL 

Power  and  Light  Plants.  Generators  and 
Motors,  Electric  Light  and  Power  Wiring 
for  Factories,  Churches,  Schools,  Colleges, 
Theatres,  Office,  Store  and  Residence 
Buildings. 

Estimates  cheerfully  furnished  for  this 
class  of  work  in  any  part  of  the  U.  S. 

WE  MANUFACTURE 

Switchboards,  Panelboards,  Steel  Cutout 
Cabinets,  Junction  Boxes,  Service  Switch 
Boxes,  Theatre  Stage  Plugs,  Experimental 
Switchboards  and  Appliances  for  High 
Schools  and  Colleges.  Newgard    recep- 

tacles and  other  electrical  specialties. 

All   Electrical   work    at  the  Chicago  Electrical 

Show  installed  by  us. 

Manufacturers  of    the   Famous    "Newgard"    Waterproof 
Receptacle  and  Globe. 

Henry  Newgard  &  Go.  Chicago,  u. 


WIRELESS  BOOKS 

You  Should  Read 

The  Latest  on  Wireless  Telegraphy 

By  Newton  Harrison,    E.  E. 

Tells  how  to  make  and  use  inexpensive   wire- 
less outfits  for   sending   and   receiving  up  to  ioo 
miles.     Full  details  and  drawings.     i2mo.     Cloth. 
Price,  50  cents 

Wireless  Telegraphy  for  Amateurs 

By  R.  P.  Howgrave-Graham 

Gives  full  explanation  of  the  construction  and 
working  of  apparatus  for  short  distance  transmis- 
sion.    160  pages.     51  illustrations.     i2mo.    Cloth. 

Price,  $1.00 
Mailed  postpaid  on  receipt  of  price 


SPON  &  CHAMBERLAIN 

123  E.  Liberty  St.,  New  York 


Star  Bolts  Hold 

HERE«^ 

Where  others  give  first ! 

The  essentials  of  a  good  expansion  bolt 
are:  reliability,  ease  in  using,  strength, 
smallest  hole  required  for  the  insertion  of 
the  anchor,  being  able  to  use  the  expan- 
sion parts  with  all  regular  bolts  and  screws. 

These  features  are  embodied  in  all 

STAR  EXPANSION  BOLTS 

TO  USE: 

Drill  a  hole  in  your  wall,  whether  brick, 
stone,  tiling,  concrete,  marble,  slate  or 
granite,  and  insert  Anchor.  Place  fixture 
to  fasten  up,  and  run  screw  through,  into 
anchor  and  tighten.  The  anchor  expands 
in  the  wall !  The  fixture  stays  up  until 
taken  down ! 

Circulars  and  samples  await  your  name 
and  address  at  any  of  our  offices. 


Star  Expansion  Bolt  Company 

147-149  Cedar  Street 
NEW  YORK  CITY 


.!'# 


1023  Maison  Blanche  Bldg.,    New  Orleans,  La 

1010  Howard  Street,   San  Francisco,  Cal. 

142  Lake  Street,  Chicago,  111. 
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TRY 
IT 

TEN 
DAYS 
TREE 

at  my 

Exfrense 

Write  Today 


I 

WILL 

Prepay 

the 
Express 

Charge 

To  Prove 

Its  Merit 

Write  at  once 


CURE  YOURSELF   BY. 

ELECTRICITY 


IF  YOU  SUFFER 

from  Rheumatism,  Neuralgia.  Constipation,  Ner- 
vousness. Headache.  Stomach  Trouble  or  any  other 
disease.  I  will  send  you  a  battery  on  ten  days  trial. 
MY  VALUABLE  NEW  BOOK  FREE 

to  all  who  write.    Explains  liow  my  wonderful  inexpensive 
batteries    cure    you   In 
your  own  home.    Telia  rej™„ 
how   Electricity    treats    ^ 
disease  by  striking  the  ||- 
root.     How  it  removes 
the  cause,  then  cures  the 
disease   to   stay   cured. 
How  It   builds  up  and 
nourishes  wasted  tissue. 
It  tells  how  I  send  a  bat- 
tery without  a  cent  in 
advance  and  allow  ten 
days   free  trial.    Write 
today  for  this  valuable   _„„, 
book,  I  will  send  it  free.   *»'•■* 
DETROIT  MEDICAL  BATTERY  CO., 
1  i  <:>:■>  Mujt  *(!<•  Building 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


(gt^MacliJKg^pippi/^. 


Catalogue  N. 

HAKOTAntmnU'KrMBERS'  JT 

AND    FARMEfiS'SUPPUES. 

MERCHANDISE  OF  All  KIN.RS. 


«W-2S9.UfflDU»lV 

CHICA60. 


A 


Through  our  policy  of  buying  entire  factory  lots  of  merchandise  and  the  purchase  of 
,.  a  great  deal  of  material  at  forced  sales  we  come  into  possession  of  immense  quantities  of 
I  high-grade  building  material  and  machinery.  Note  the  various  items  and  prices  on  this 
5  page.  These  and  many  others  in  OUR  NEW  CATALOG  (just  off  the  press) ,  offer  an  unusual 
0  opportunity  to  you  to  purchase  guaranteed  material  at  low  cost.   Act  now  and  save  money. 

?  ******    **mmmr+m.  «»-»-»-»-  The  keynote  of  our  business  is  every  article  guaranteed  to  be  exactly  as  represented 

t  OUR  GUARANTEE  ^.SKMSKS^ 

!  Ready  Roofings !    Beta!  Roofings !    Roofing  Pitch  and  Roof  Coatings ! 


Don't  Be  Held  Up! 


Don't  pay  an  exhorbi- 
tant  price  in  order  to 
havepluinbing-and  heat- 
ins  conveniences  in  your 
home.  Ever,  though  you 
live  in  the  country  they 
will  cost  you  little.  We 
sell  all  the  material,  give 
you  blue  prints  and  spe- 
cifications that  enables 
vou  to  fiasily  install 
outfits. 


omia^^mB 


"Best  Yet" 
Roofing 


Calvo  Rubber 

■very  high-grade  wool  felt 
roofing  thoroughly  saturated  with  Gilsonite 
asphalt  and  coated  with  a  secret  rubber  coat 
on  both  sides.  Nothing  better  of  this  class 
manufactured.  Each  roll  complete  with  nails 
and  cement.  Price:  One-ply  $1.20  per  sq. , 
two-plv  $1.40  per  sq. ,  three-ply  $1.75  per  sq. 
We  offer  our  Central  Brand  Flint  Surfaced  As- 
phalt Roofing,  the  highest  grade  of  its  kind, 
each  roll  complete  with  nails  and  cement. 
Price:  One-plv  $1.20  per  sq.,  two-ply  $1.45  persq., 
three-ply  $1.80  per  sq.  We  offer  Roofing  Mill  Ends 
of  either  the  rubber  surfaced  or  flint  coated  roofing 
at:  One-ply  95c  per  sq.,  two-ply  $1.10persq.,  three- 
ply  $1.40  per  sq.      Samples  free— charae.s  prepaid. 

Diamond  C  Brand 
Roof  Coating 

Will  preserve  any  kind 
of  roof,  whether  of 
metal,  composition 
felt,  or  shingles.  Price 
per  5  gal.  can  $1.93, 
per  lOgal.  can  $3.60, 
per  barrel  of  50  gallons 
$12.50. 


W!^%  Steel  Roofing 

Only  $1.SO  per  sq. 

These  are  good  second-hand 
sheets  of  heavy  weight,  free 
from  nail  holes,  painted  on 
both  sides.  Price  per  100  sq. 
ft.,  flat  sheets  $1.50.  Price  per  100  sq.  ft  corru- 
gated sheets  $1.75.  Highest  grade.Brand  New  gal- 
vanized roofing  made  of  open  hearth  process,  box  an- 
nealed, the  very  best  process  of  making  metal  roofing. 
Price  per  100  sq.  ft.,  flat  sheets  $2.85.  Price  per  100 
sq.  ft.,  corrugated  sheets  $3.10. 

Goal    Tar  Roofing 
Patch 

Genuine  Straight  Run  American  Coal 
Tar  Roofing  Pitch.  Best  grade  obtain- 
able, not  only  for  repairing  leaks  in 
any  kind  of  shingle  or  tarred  roof,  but 
the  finest thingfor  dipping  fence  posts. 
Soid  only  in  full  barrels  of  from  300  to 
400  pounds.     Price  per  100  lbs,  65c. 

Deadening  Felt  and 
Tarred  Sheathing 

Our  catalog  gives  the  price  of  all  the 
different  grades.  Special  Bargain  No.  2275 
Red  Rosin  Sized  Sheathing  per  roll  of  500 
square  feet,  33c. 


Buys  thls- 
complete 
high  grade 
guaranteed 


$39 

-       hlg 
I    gua 

Bath  Room  Outfit 


$180.  A  first  class 
hot  water  heating 
plant  lor  this-  8- 
room  bouse  t< 


Bath  tub  5  feet  long,   IpU^*  ""        s--'~" 
white    porcelain    enatn-    m^f%^Ty.~^''r^  'J&Mir' 

eled,  trimmed  complete   Sk*K::''"  ^mS*-:  ''■  " 

with   full    nickel    trim-   jpT-'jSiL        *^&&3&' 
tilings.    Lavatory  white  .' '        '"' 
porcelain  enameled,    \        .  ,  '.,, -.1.-". 

complete    with    nickel    ■,  '>£-'"  ■_ 

trimmings.     The   closet    -  ■  •--• '■''■■^^-■■-— ----■■'-—- ■■ 

is  a  high-grade  modern  sanitary  outfit,  with  polished  oak  copper 
and  seat  aud  cover  to  match.  Other  bath  room  outfits  from  $24.50  to  $1U0. UU. 


A  Fortunate  Purchase  !j 

We  have  just  purchased  2500  rolls  of  the 
highest  grade  roofing  made  by  oneof  the  lead- 
ing manufacturers.  It  is  thickly  coated  with 
crushed  grit.  The  body  of  the  roofing  is  a 
very  heavy  felt,  heavier  than  the  ordinary 
three-ply,  and  it  is  thoroughly  saturated  with 
Gilsonite  asphalt  and  coated  with  the  secret 
rubber  coating.  The  roofing  has  ruboer  sur- 
faced back  and  grit  coat  on  top,  and  weighs 
about  80  lbs.  to  the  sq.  One  of  the  biggest 
mail  order  houses  is  advertising  a  roofing 
similar  to  this  as  their  celebrated  "Marble 
Goat  Roofing."  Their  roofing  weighs  about 
58  lbs.  to  the  sq.  Our  roofing  weighs  about  80 
lbs.  to  the  sq.  Note  how  much  heavier  and 
stronger.  Their  price  is  $2.25  per  sq.  Our 
special  price  on  this  roofing  while  it  lasts, 
$2.00  per  sq.  It  is  strictly  perfect  stock,  not 
mill  ends  and  is  complete,  with  nails  and 
cement.  Sampled  tent  free — charges  prepaid. 

Hot  Water  or  Steam  Heating  Plants 

D**4U  r» *»«*»»•  g%mM44,S4~.  and  all  Plumbing  Fixtures  and  Pipe  sold 
ESStn  KOOtM  UUIIIIS  direct  to  you  at  manufacturers'  prices. 

You  can  have  a  modern  hot  water  heating  plant  in  your 
home,  even  though  you  live  away  from  a  city.  The  cost  is  low. 
Fuel  bills  reduced  one-half.  Install  it  yourself.  It's  easy.  Now 
is  the  time  to  prepare  for  next  Winter.  We  will  furnish  an  estimate 
free.  You  will  save  50%  by  dealing  with  us.  Write  for  information 
blank  now.  You  take  no  chances.  Our  contract  plainly  states  that 
the  plant  will  furnish  the  temperatures  required  in  every  room.  We 
will  supply  free  of  charge  all  the  material  should  any  be  required  to 
bring  the  plant  up  to  our  guarantee.  Each  plant  is  sold  on  a  year  s 
trial.  If  not  satisfactory  we  will  refund  the  entire  purchase  price. 
Complete  working  drawings  free.  We  loan  complete  tool  outfits  to 
do  the  work.  You  can  install  the  plant  at  odd  times  and  have  it 
ready  for  cold  weather.    Better  heating  plants  cannot  be  bought  at 


lined  tank. 


$135  Is  aft  It  cost 
for  a  hot  water 
I  heating  plant  for 
this  5 -room  cot- 
tage. 


Bath  Tubs — Cast  iron 
■white  porcelain  enameled, 
high-grade  and  with  nickel 
trimmings  at  $13.90.  A 
number  of  slightly  defective 
bath  tubs  without  trimmings 
at  $5. 00  each. 


Lava  torles— 

Like  illustration, 
complete  with  full 
inickel  trimmings 
at  $10.00.  Lava- 
tories without 
trimmings  down 
to  $2.35. 


White  Enameled 

Iron  Sicks 
18x30  for  $1.85 


Galvanized    Range 

Boilers  tested  to  200  lbs. 
pressure,  30  gallon  boiler,  only 
$4.90.  Complete  with  stand 
tube  and  couplings,  $5.90. 


White  Enameled  Kitchen 
Sinks,  size  18x24,  at  $1.50. 
Sink  backs  rolled  rim,  white 
porcelain  enameled,  24  inch, 
at  $1.50,  30  inch  at  $1.80. 


First  grade  rolled 
rim  Kitchen  Sinks— 

with  long  back  and  drain 
board  and  nickeled  faucets 
Jibe  illustration,  size  18x30, 
$18.75;  20x30  $20. 


Closet  Seats — first  class  solid 
oak  closet  seat  and  cover  to  attach 
direct   to  the    bowl 
with      nickel     plated 
bolts.    Price  complete 
$1.70. 

Water 
Closets 

Complete  high  grade 
high  tank  closet  like 
cut  —  $11.75.  Low 
tank  closets  at  $11.25 
complete. 

Low  Priced  Gasoline 
Engines 

Our    Waterloo     Gasoline 

Engines  are  the  most  simple  and 
perfect-operating  small  engine  on  the 
market.  You  jnst  start  the  engine  and 
it  runs  automatically. 

2  H.  P.  water  ccled  or  open  jacket, 
frost  proof,  only  $47.50. 


twice  our  price. 

Glazed  por- 
celain Basin 

Bow/S-We 

carry  all  kinds  of 
basin  bowls  for 
marble  lavatories. 
14-inch  round  patent  overflow  rubber 
plug  like  cut  each  75c.  All  other 
sizes  in  our  catalog. 

Hot  Water  Heater 

Hot  water  heat  com- 
bined with  your  fur- 
nace.    Our  cast  iron 
eaters    in  all  sizes, 
an  be  fitted  in  your 
turnace  so  that  you 
can  put  hot  water  radiators  in  those 
cool  rooms  and  make  a  perfect  heat- 
ing plant  oat  of  your  present   poor 
furnace.     Prices  the  lowest. 

Contractor's   Ditch 

Pumps 

and  diapfaghm 
sewer  pump  will 
handle  any  kind  of 
muddy  or  gritty 
water  or  sewerage. 
Can't  stop  up.  Ca- 
pacity 1,800  gallons 
per  hour. 

Price  $11.50 


Pneumatic  Water  Supply 
Systems 

We  will  furnish  yoa 
with  a  complete  pneu- 
matic air  pressure 
supply  outfit  that 
will  furnish  you 
running  water  the 
same  as  city  water- 
works.  Prices 
range  from  $40 
upward.  We 
will  furnish  you 
complete  house 
plumbing  outfit 
like  shown  in  this  picture,  including  the  pneu- 
matic water  supply  system,  the  bath  room  out- 
fit, the  kitchen  sink  and  range  boiler  and  all  the 
pipe  and  pipe  fittings  to  install— $125  upward. 

Band  Saws 

Twenty  Inch  com- 
bined foot  and  belt 
power  band  saw,    the 

best    band  saw    for  carpenters 
and  contractors  on   the  mar- 
ket.     Has    ratchet    pulley 
foot  treadle  and  it  is  impos- 
sible to  get  on  a  dead  centre 
Every  downward   stroke 
of  the  treadle  moves    saw 
blade    about    eight    feet. 
Unlimited     power   and 
speed    can    be    obtained. 
Machine,  all    complete^ 
with  two  blades.  - 

Price  $48.25. 

Our  Free  Catalog  No.  123 

shows  plain  net  prices  on  every  arti- 
cle. Write  for  it  today.  We  also  handle 
light  and  heavy  machinery,  gasoline 
engines,  windmills,  etc. 


I 


We  Guarantee 
Our  Goods 


(^Tfa&nmtXunb  G  VlftfXSfTt?. 
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UY  the  BOY  a  TOY 


TRANSFORMER 


A  Handsome  Christmas  Gift 


Something  worth  while.     Instructive  as  well 

as  Amusing. 

It  is  arranged  to  connct  to  any  Alternating  Cur- 
rent Lamp  Socket,  reducing  the  current  to  low 
voltages,  for  operating  Electric  Trains, 
Engines,   Motors,  Miniature  Lamps,  Etc.,  Etc. 


INDESTRUCTIBLE 


Purchase  Now 


FOR  SALE  BY  ALL   LEADING   ELECTRICAL   JOBBERS 

THORDARSON  ELECTRIC  MFG.  CO. 

220  Jefferson  Street CHICAGO,  ILL. 


And  this  is  another 

I~L-K.  Electric 
Toy  Engine 


Style  E 

Retails  for  $1.00 


Send  for  Catalog 


CL 


Our  Toys  are   covered   by   Patents 
granted  and  Pending. 


We  make  seven  styles 
of  Engines,  also  Aerial 
Swings,     MerrynGo" 
Rounds,  Ferris  Wheels;  etc! 


The  FL'K!  Electric  Toy  Company 


INDIANAPOLIS,  IND. 
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Business 


The  Independent  Telephone  field  embraces  over 
15,000  Companies,  operating  20,00  0  exchanges  and 
employing  200,000   men. 


It  expends  $50,000,000  a  year  for  apparatus  and  supplies, 
while  its  employes  use  a 
like  amount  for  personal 
requirements,  and  as 
much  more  for  their 
families  and  homes. 


The Standard   Telephoney  Authority 
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THE  TEI.ERHONE  FIELD 

Ifnlsbrnf  praposiHaa/it  will  prebi^  iiluwl  in. 


THE  MAN  WHO 
ADVERTISES 

Hav  Make  Sorae  Mistakes, 

The  Man  Who  OtesM  Advertise 

Makes    the     Greatest 

Mistake  of  IXK 


©       ©        © 

Any  article  which  ap- 
peals to  a  prosperous, 
buying  class  is  bound  to 
win,  and  win  handsome- 
ly, in  the  telephone  field. 

©   @    © 

Every  desirable  reader 
throughout  this  impor- 
tant industry  can  be  ef- 
fectively reached  through  its  one  representative  medium 


Had  You 
Noticed   It? 

TELEPHOMY  frnrts*  "" 
Better    Matter.    Centi 


Copies  and  Carries  Mere   Bust- 


J«umais  in  the  Telephone  Held. 
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et  Inpertiiice. 
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pkeni  Trade-  Advert'*** 
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EVERY 

DESIRABLE 

FACILITY 

For     BuiiH't* 
Celling  it  Offered 
m  TELEPHONY 

and    iU  AuiJiirifi. 


A  Good  Thing  to  Renumber 

TELEPHONY  is  Issued  on'  Saturday  <  of  Tack 

WeeK.  Copy  lor  changes  of  Advertisements 
Should  Reach  us  as  Early  as  the  first  ol  the 
W«<K  Preceding  date  ot  Publication,  and  not 
later  than  Saturday,  New  advertising  can  bo 
inserted  as  Iste  as  Wednesday 


Our 
BEST 

Argument 

A.  Sample  Copy  ol 
TELEPHONY. 
Glad  to  send  one. 


TK3  AftlEEieflBI 


Here  is  a  real  opportunity  for  wide-awake  sales  managers,  or  merchants  who  desire 

additional  trade.  .,     .       .  .     ,  , 

Sample  copies,  rates  and  full  descriptive  matter  promptly  furnished  on  request. 

TELEPHONY  PUBLISHING  CO. 

Monadnock  Block CHICAGO,  ILL. 
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1.— Shelby  Tungsten  Filament  Lamps. 

The  lamps  that  have  sent  up  the  quality 
and  knocked  down  the  expense  of  electric 
lighting  to  a  point  such  that  it  is  now  within 
the  means  of  practically  EVERYBODY. 


2.— Shelby  Tantalum  Filament  Lamps. 

Ideal  for  all  direct  current  service,  including 
STREET  RAILWAYS  and  Private  Lighting 
Plants. 


3.— Shelby  Gem  Filament  Lamps. 

More  efficient  than  the  ordinary  Carbon 
lamp  by  25%,— with  an  equal  useful  life. 


4.— Shelby  Useful  Light  Carbon  Filament  Lamps. 

They   send  the  light   rays    downward 
and   outward,  where  they  have  the 
greatest  effect.       "It's    All    in    the 
Coils, — They're   Flat." 


The  Shelby  Electric  Company 

Main  Office  and  Works:  Shelby,  Ohio 

BRANCHES  EVERYWHERE 
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ONLY  25c 

FOR  THESE 

PRACTICAL  BOOKS 

IN  PLAIN  ENGLISH 

Splendid  for  beginners  and  amateurs.  Full  of 
helpful  hints  for  advanced  students  and  work- 
ing electricians. 

The  Study  of 
Electricity  for  Beginners 

By  Norman  H.  Schneider 

Comprising  the  Elements  of  Electricity  and  Mag- 
netism as  applied  to  Dynamos,  Motors,  Wiring  and 
to  all  Branches  of  Everyday,  Practical  Electrical 
work.  Gives  a  good  working  knowledge  of  the 
subject  and  enables  the  reader  to  readily  under- 
stand more  advanced  works.  88  pages,  with  54 
Original  Illustrations  and  six  tables.  Paper  covers. 
Price  25c. 

Dry  Batteries 

How  to  Make  and  Use  Them 

By  a  Dry  Battery  Expert 

Carefully  revised  with  additional  notes  by 

Norman  H.  Schneider 

Giving  full  detailed  instructions  for  making  Dry 
Cells  of  any  shape  and  size,  especially  adapted  for 
Automobile,  Launch  and  Gas  Engine  work,  Medical 
Coils,  Burglar  Alarms  and  for  all  purposes  requir- 
ing a  first-class  Battery.  59  pages,  with  30  Original 
Illustrations.     Paper  covers.     Price  25c. 

USE  THE  COUPON 

Draw  a  line  through  title  not  desired,  if  you 
do  not  want  both  books. 


Popular  Electricity  Publishing  Co., 

Monadnock  Block,  Chicago,  111. 


Gentlemen-. — Enclosed  find- 


-cents,  for  which 


send  me  Study  of  Electricity  for  Beginners- 
Dry  Batteries,  How  to  Make  and  Use  Thera- 
as  advertised  in  Popular  Electricity. 


Name. 


Address . 


Town- 


Stale. 


[Grand  Land  Open- 
ing in  South  Texas 

AT  ORANGE  HILL 

This  superb  orange,  fig  and  vegetable  colony  land 
tract  will  be  officially  opened  for  purchase  and  settle- 
ment on  November  18. 

The  land  is  surveyed  into  farms  from  five  acres  up, 
and  much  of  it  has  been  sold  and  settlement  has 
begun.  There  is  only  room  for  about  200  families 
more.  This  $100.00  land  has  been  sold,  and  can  now 
be  reserved,  at  the  extremely  low  price  of  $40.00  an 
acre,  on  terms  of  $1.00  an  acre  down  and  $1.00  an  acre 
per  month.     Liberal  discount  for  cash. 

NO  INTEREST-NO  TAXES 

And  insurance  protection  against  loss  in  case  of  death 
or  disability.  Ninety  days'  extension  of  time  in  case 
of  sickness  or  loss  of  employment.  Immediate  pos- 
session on  receipt  of  first  payment  if  desired. 

An  orange  orchard  will  come  to  bearing  in  3  years 
and  yield  $150.00  an  acre.  A  10-year-old  orchard  will 
yield  $1,000.00  an  acre  and  sell  from  $2,500.00  to 
$3  000.00  an  acre.  The  average  income  from  an 
orange  grove  10  years  old,  for  the  first  ten  years,  should 
easily  be  $500.00  an  acre  net.  Total  earmngs  for  the 
first  ten  years  for  one  acre,  $5,000.00. 

Magnolia  figs  come  to  bearing  in  2  years  and  yield 
$100.00  an  acre.  In  5  years  the  yield  should  be  $500 
an  acre  and  the  orchard  worth  from  $1,000.00  to 
$2  500.00  an  acre.  The  average  net  yearly  earmngs 
of  a  10-year-old  fig  orchard,  for  the  first  10  years. 
should  be  $300.00  an  acre,  or  $3,000.00  for  the  10  years. 

Vegetables  can  be  raised  between  orchard  rows  and 
made  to  yield  $100.00  t®  $500.00  an  acre.  Onions, 
ootatoes  melons,  cucumbers,  cabbage,  strawberries 
For th earliest  and  latest  markets.  Two  and  three 
crops  a  year.  No  irrigation,  40  inches  of  rainfall 
annually. 

No  clearing,  every  acre  ready  for  the  plow.  Unex- 
celled climate,  for  health,  profit  and  happiness. 

A  good  truck  farmer  who  knows  how  to  intensify 
can  make  more  money  on  10  acres  of  this  land  than  on 
100  of  Northern  land,  and  at  the  same  time  be  growing 
orchards  for  permanent  income. 

If  you  are  a  non-resident  arrangements  can  be  made 
to  improve  your  land  for  you. 

OR  VNGE  HILL  TOWN  is  near  center  of  colony, 
railroad  and  best  of  market  facilities  Near  Houston 
and  in  the  center  of  the  greatest  development  in  South 

Send  for  reservation  blank  to  fill  out  and  reserve  10 
or  20  acres  of  this  fine  garden  land.  In  this  way  you 
will  be  sure  to  get  in  on  something  at  the  opening. 
Those !  who .reserve  land  get  the  "first  call"  and  will 
have  the  best  chances  to  get  near  town. 

A  big  thing  for  the  speculator,  investor  or  home 
builder. 

I  want  you  to  write  me  and  give  me  a  chance  to 
Drove  evorv  statement  I  have  made.  My  guarantee  is 
"Money  back  if  not  as  represented."  Reserve 
your  land  before  the  18th  and  get  in  right. 

The  title  to  this  land  is  absolute.  Title  papers  have 
been  deposited  with  the  St.  Louis  Union  Trust  Co., 
which  is  trustee  for  purchasers  and  custodian  of  funds 
and  will  deliver  your  deed  when  land  is  paid  for. 

Write  for  maps,  plats  and  full  particulars  today. 
D.  D.  LANCASTER,  General  Manager, 

The  Orange  Hill  Land  Company 

Suite  229,  Lincoln  Trust  Bldg.,  St.  Louis,  Mo. 
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Don't  Be  a  Wage  Slave 

Make  $3,000.00  to  $5,000.00  a  Year 

Be  a  Doctor  of  Mechano  -  Therapy 

Are  you  tired  of  working  for  wages  which  barely  keep  body  and  soul 
together?  Have  you  the  ambition  to  enjoy  the  profits  of  your  own  labor? 
To  gain  social  prominence  and  financial  independence?  To  go  forth 
among  your  fellow  men  with  your  head  up — an  honored  and  respected 
citizen  of  your  locality?  Have  you  thought  of  going  into  business  for 
yourself? 

THEN    SEND   FOR   OUR   FREE   BOOK 

Entitled   "How  to  Become  a  Meehano-Therapist."    It  tells  how  every  man  and 
woman,  with  an  ordinary,  common  school  education,  can  acquire  a  profession  within 
a  tew  months  which  will  insure  financial  independence  for  life.    GET  OCR  BOOK 
— it  costs  you  nothing. 

WHAT   SS   MECHANO-THERAPY?         CAN  I  LEARN  IT? 


Mechano-Tharapy  is  the  art,  or  science, 
of  treating  disease'  without  drugs.    It  is 
similar  to  Osteopathy,  but  far  superior, 
being  the  latest,  up -to   date  method  of 
ti  eating  disease  by  the  Natural  Method. 
It  heals  as  Nature  heals— ir  accordance 
with  Nature's  laws.  The  Mech 
ano  -Therapi~t  is  a  drug! ess 
physician.    ELj  medicines  are 
notdrugs.  but  scientific  combi- 
nations of  food,  circumstance, 
idea,  water  and  motion.  He  is 
skilled  in  compelling  the  body 
TO    DO  ITS   OWN    HEALING 
with  its  own  force,  rather  than 
with   poisonous  drugs  of  the 
old  school  practitioner. 


Have  you  asked  yourself  this 
question?  We  answer  unhesita- 
tingly, YES. 

If  you  have  so  much  as  an  or- 
dinary, common  school  educa- 
tion you  can  learn. 

You  learn  if  you  have  the  am- 
oition  to  better  your  condition. 

We  can  teach  you  in  a  very 
short  time,  so  you  may  enter 
this  profession— when  you  do, 
you  begin  to  make  money.    We 

supply  all  lesions  and  necessary  text  books  free  of 
cost  to  you.  No  apparatus  is  used.  You  do  not  even 
need  a  place  to  work.  All  you  require  is  your  two  hands. 
Certainly  you  can  learn.     The  free  book  tells  all. 

We  can  teach  vmi 


SEND  FOR 
THIS  BOOK 
TODAY,  IT 
IS  FREE 


We  Teach  You  in  Your  Own  Home 


an  honorable  and 
profitable  profession  in  a  few  months,  which  will  insure  your  financial  independence  for  life, 
making  it  possible  to  have  an  income  of  $3,000  to  85,000  a  year.  We  teach  you  by  mail,  in  your 
own  home,  without  interfering  with  your  present  duties.  No  matter  how  old  you  are.  Any 
person— man  or  woman— with  just  an  ordinary  school  education,  can  learn  Mectiano-Therapy.  It  is  easy  to  learn  and  results  certain. 
We  have  taken  hundreds  of  men  and  women  who  were  formerly  clerks— farmers— stenographers— telegraph  operators— insurance  agents 
railway  employes— in  fact,  of  nearly  every  known  occupation— old  men  of  70  years  who  felt  hopeless— young  men  of  20  years,  without  a 
day's  business  experience— salaried  men,  who  could  see  nothing  in  the  future  but  to  become  Oslerized,  and  laboring  men,  who  nevar  real- 
ized that  they  had  within  themselves  the  ability  to  better  their  conditions.  Write  for  our  FREE  book,  which  explains  all— today. 
AMERICAN  COLLEGE  OF  MECHANO-THERAPY,     Dept.  798,      120-123  Randolph  Street,  Chicago,  111, 


•y  HIS  box  of  HURD'S  best  Station- 
■*■  ery,  including  two  sizes  of 
writing  paper,  steel  die  stamped  with  a 
specially  made  to  order  die  of  two 
initials,  and  two  sizes  of  envelopes, 
also  script  name  plate  and  50  cards, 
price  $3.75,  cash  with  order 


Makes  a  Fine 


x 


mas 


Gift 


rljmtm  Engratring  &  printing  (Ea 


ENGRAVERS     BY     ALL     PROCESSES 
MILWAUKEE,  0  0  0  WISCONSIN 
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Send  for  FREE  Samples 
and  our  Great  Clothing  Offer 


Write  belay,  just  send 

your  name  and  address  for 
the  most  complete  book  of  Cloth- 
ing Styles  and  Samples  ever  published. 
Sent  free  and  post-paid,  if  *you  write  at  once.      A 

startling,  overwhelming  revelation  of  the  most  stupendous  values 
in  Men's    Ready -Made  and    Tailor -Made   clothing   ever 
offered.     Values— and    in  highest  quality— such  as  you   never 
head  of  before.    Don't  think— don't  even  consider  buying  your 
Fall  and  Winter  suit  or  Overcoat  elsewhere  until  you  have  se- 
cured the  details  on  this  staggering  clothing  offer. 

ft  Tailor-Made  or  a  Ready-Wade  Suit 

just  as  you  prefer.  Every  single  garment  designed  by  the  very  finest 
clothing  designers  in  the  country,  perfectly  made  up  by  the  most 
expert  workmen  it  is  possible  to  obtain.  No  local  clothier  or  tailor 
ean  possibly  offer  you  such  magnificent  styles  and  quality.  Fit, 
quality  and  value  positively  guaranteed. 

Sent  on  approval  —  no  money  down.  Don't  send  us  a 
single  cent  until  you  have  actually  tried  the  suit  on  right  in  your 
own  home.  Satisfy  yourself  that  you  have  an  opportunity  to  se- 
cure far  and  away  the  most  stupendous  clothing  bargain  you  ever 
heard  of  before  you  even  decide  to  buy.  Examine  every  de- 
tail carefully.  Then  if  you  are  not  absolutely  satisfied  in  every 
possible  way,  ship  the  suit  right  bask  to  us  at  our  expense.         ^ 

Rock-Bottom  Prices  l^'^fte 


ever  offered,  on  highest  quality.  Local  tailors^  C 

11         i  ii  .1  J  XT" J_~„~      A.  ~A     i 


P? 


and  dealers  completely  outclassed.    You   can  dress^    jf^ 
better  than  you  have  ever  been  able  to  before,    and    . ▼     ^4* 
on  a  mere  fraction  of  what  you  are  now  paying.  ^  <f  ^ 

Get  the  Truth  About  Clothing 


We  want  you  to  read  this  valu- 
able book  carefully.  Every  secret 
of  the  clothing  trade  exposed.  You 
learn  how  to  tell  clothing  values  in  the 
same  way  as  experts,  how  to  tell  wool 
goods  from  cotton  or  from  cotton  mix- 
tures; how  to  detect  shoddy,  how  to  pick 
out  a  piece  of  goods  that  will  wear,  hold 
its  shape,  that  will  not  fade,  etc.  Besides, 
this  free  book  contains  the  most  complete 
and  startling  exposure  of  clothing  frauds 
that  was  ever  issued.  And  the  magnifi- 
cent samples  which  we  send  you  must — 
surely— delight  you.    Now  write. 


Send  for  the  Free  Book  W 

NOW  Don't  wait  a  minute.     Use^ 
__— -  the  coupon,  or  a  postal 
letter,  and  write  at  once.      Re- 
member, free  examination — !U)^^ 
money   down  —  rock-bottom^ 
prices.    Even  if  you  do  not  ty 


need  a  suit  right  away, 
you  should  get  the  F  ree    W    V 
Samples  and  thisGreat^  cy>'\#^ 
Offer.      Send   the^^r    *V 


Coupon  NOW! 
BABSON  BROS.,  Dept  1408  1 9th  Sl  California  Ave.,  Chicago         4 


#.« 


<P4?'* 


fc 
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POPULAR  ELECTRICITY 


As  adopted  by  the  fire  un- 
derwriters of  the  United 
States.  Contains  the  Na- 
tional Electric  Code  ex- 
plained with  numerous 
illustrations,  with  the  neces- 
sary tables  and  formulae 
?  for  outside  and  inside 
wiring  and  construction 
for  all  systems.  Over 
150,000  Copies  Sold. 


Up-to  X*date  and  most  com- 
plete \book  on  "Wireless" 
yet  pup  \lished.  Full  direc- 
constructing  ex- 
sets,  and  various 
winding  spark 
sizes  and  di- 
tuning  of 
tions,  etc. 
St  ation 


An  Interesting  Proposition 

You  Can  Have  Your  Choice 

of  these  Practical 
Books  on  Electricity— 
the  best  of  their  kind 
—with  a  Handy  Elec- 
trical Dictionary  (see 
small  cut)  containing 
over  4800  electrical 
terms  and  phrases 
with  7  pages  of  dia- 
grams—if you  will 
send  us 

One  Paid  Yearly 
SUBSCRIPTION 

To  Popular  Electricity 


in 
tain- 

tricity, 
Electric- 
netism. 
simply   ex- 
For   the   be- 
in  the  Electrical 
this  book  is  what 
want.      Over  280 
es  fully  illustrated. 


One  of  the  latest  and 
most  valuable  works  on 
electricity  for  the  ama- 
teur or  practical   electri- 
cian published.  Tells  you 
in  easily   understood   lan- 
guage everything  you  should  know 
about  various  electrical  instruments 
and  apparatus  of  all    kinds,  with 
instructions  for   conducting  inter- 
esting  experiments   with   inexpen- 
sive materials  and  tools  easily  ob- 
tained.  2o6'pages,  fully  illustrated. 

Remember — we  cannot  give  you  these 


AT  ONE  DOLLAR 

(Canada  $1.35,  Foreign  $1.50) 

And  25c  additional  to  cover  packing  and  ship- 
ping charges  on  the  books. 

The  subscription  must'be  for  some 
one  not  already  a  subscriber  to  POPU- 
LAR ELEGTf<ICIi  Y  and  your  own  sub- 
scription will  not  do.  We  give  you  the 
boo  :s  for  getting  us  a  new  subscriber— 
not  for  subscribing  yourself. 

POPULAR  ELECTRICITY  appeals  to 
all  classes  of  readers — has  something  of 
interest  for  everybody.  Your  friend- 
neighbor — business  associate — fellow  em- 
ploye— any  one  of  the  people  with  whom 
you  come  in  contact — only  needs  to  have 
you  call  attention  to  our  magazine  to  be- 
come interested  and  give  you  a  subscription. 

A  few  minutes  work  will  win  you  the  books 
Many  of  our   readers  have  already  taken 
advantage  of  this  offer.      Why  not  you? 

Don't  let  this  chance  slip.  Select  the 
book  you  want,  send  in  the  subscription 
with  remittance  (including  the  25c  for 
charges)  and  we  will  forward  book  and 
dictionary  at  once. 

books  with  your  own  Subscription 


POPULAR  ELECTRICITY  PUB.   CO. 

Monadnock  Block,  Chicago,  111. 

Gentlemen:     Enclosed  find  $ for  which  send 

P  )PULAR  ELECTRICITY  to  (subscriber's  name  and 
address  here).    JSot  your  own.) 

Name Town 

St.  &  No State 


Send  me  HANDY  ELECTRICAL  DICTIONARY 

and  (name  of  book  wanted) 

as  per  your  special  offer.     (P.  E.  10-'09) 

Write  your  name  and  address  plainly  on  space  below 
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POPULAR  ELECTRICITY 


Vibrate  Your  Body 
And  Make  it  Well 


VIBRATION   FOR    THE    RACKING 
BACKACHE    OF    WOMEN 


CURES    THESE     DISEASES 

AND  MANY  OTHERS 


Nervous  Debility 
Bright' s  Disease 
Heart  Trouble 
Deafness 
Stomach  Trouble 
Scalp  Disease 
Constipation 
Lumbago 

All  these  and  dozens  of  other  chronic 
and  acute  diseases  instantly  relieved 
and  permanently  cured  liy  Vibration 
and  E  eetricit.v.  Get  our  wonderful 
free  hook,  "Heal  h  and  Beauty." 
THEN  you  will  know. 


Headache 

Catarrh 

Insomnia 

Toothache 

Indigestion 

Rheumatism 

Neuralgia 

Earache\ 


I 


You  have  no  right  to  be  sick. 

Pain,  suffering  and  disease  are  unnatural, 
they  are  wrong.    It  is  your  duty  to  be  well. 

Don't  try  to  stand  pain— CUi^E   IT.     No   matter 
what  ails  you— even  if  others  have  told  you  that  your  case  was 
incurable— DON'T  GIVE  UP  HOPE.    The  great  natural  forces 
Vibration  and  Electricity,  are  curing  more  people  today  than  all 
the  drugs  and  doctors  in  the  world  put  together. 
THE     WHITE     CROSS     ELECTRIC    VIBRATOR 

of  these  great  natural   curative  agents.     It  gives  you  your  choice  of 
Vibration,  Faradic  and  Galvanic  Electricity,  either   separately  or  i 
combination,  just  as  you  wish.     It  relieves  pain  instantly,  and  its 
cures  are  permanent. 

The  White  Cross  Electric  Vibrator  cures  the  cause  ot  dis- 
ease     It  sends  the  rich,  red  blood  leaping  and  coursing    through 
your  veins  and  arteries  straight  to  where  the  disease  be- 
gins.    It  tones  up  your  nerves  and  muscles  and  every  vital 
organ      It  makes  you  fairly  tingle  with  the  joy  of  living. 

Don't  neglect  the  FIRST  symptoms.  If  you  feel 
"rundown,"  "out  of  condition,"  if  you  just  feel  'out  of 
sorts"  generally,  something  is  wrong.  The  moif jot- 
ous  diseases  creep  upon  you  unawares.  The  White 
Cross  Electric  Vibrator  fills  your  body  so  full  of  vigor- 
ous, robust  health  that  pain  and  disease  cannot  find  a 
foothold. 

FREE  BOO 

"Health  and  Beauty 

SEND  TODAY  for  the  magnificent  free  book,  "Health 
and  Beauty."  This  valuable  work  tells  you  all  about  the  hu- 
man body  in  health  and  disease  in  terms  so  plain,  so  clear, 
that  anyone  can  understand.  It  tells  you  how  you  can  get 
well  and  keep  well,  no  matter  zv hat  your  trouble  is.  Tins 
book  was  not  written  for  surgeons  and  physicians,  but  for 
you.     Every  page,  every  line,  is  thrillingly  interesting. 

Besides,  this  book  tells  you  all  about  the  wonderful   White 
Cross  Electric   Vibratoi — what  it  has  done  for  thousands 
of  others   and   what   it  will  do  for  you.     It  tells  youabout 
t   e  very  special  offers  which  we  are  making,  for  just  a 
short  time,  on  this  wonder-workina  instrument,  and  how 
vou  can  °et  a    White  Cross  Electric  Vibrator  on  a  genuine 
free  trial.     Your  name  and  address  brings  this  intensely    interest- 
ing book  by  return  mail.  Sign  the  coupon  and  mail  it  to  us  at  once. 

Vibrating  Chair  Free 

With  thfi  White  Cross  Electric  Vibrator,  you  can  transform  any 
ordinary  household  chair  into  a  Vibrating  Chair,  equal  in  every 
respect  to  those  used  in  the  big  hospitals  and  sanitariums.  Yot) .can 
e"  yourself  the  same  treatments,  including  the  famous  Swedish 
Movement treatments,  that  specialists  and  sanitariums  charge  $2.00  to 
ii  00  apiece  for.  This  is  only  one  of  the  many  marvelous  things  that 
can  be  done  with  the  White  Cross  Electric   Vibrator  exclusively. 

Send  Coupon  Today 
For  Free  Book 


Curing  Stomach  Trouble 
with  Vibration. 


Combined  Electric  Bath  and 
Vibratory  Treatment. 


Making  the  Hair  Beautiful 
with  Vibration. 


DON'T  DELA  Y  A  MINUTE.    Whether  you  are 
sick  or  well,  you  should  Bend  for  this  bc.k  anyway. 
You  cannot  tell   when   you   may  need  it  and  need  it 
badly.    When  yon  do  there  will  bi     <o  tune  to  send 
for  it.   Learn  today  what  vibration  will  do  for  you 
—for  all  your  loved  ones.     Learn  all  about  its  won- 
derful  health-giving   powers.      Learn   how   you    can 
save  all   doctor    bills  and  euro  yourself   right  at  home 
without  expense. 

SEND  NO  MONEY,  just  your   name  and   address 
the  coupon.     But  write  today. 

LINDSTROM,  SMITH  CO. 

*»53  LaSalle  Street 
Dep:  1408  CHICAGO       I 


/ 


LINDSTROM, 
SMITH  CO., 

2C"  '^Salle  St., 
Dep    1408    HICAGO 

Without  obligations 

on    mo.    pleaso    send 
free,      prepaid,      your 
book     Health  a.  i  Beau- 
ty," on  treatment  of  dis- 
ease      by     Vibration     and 
Electricity.     Also  free    trial 
offer. 


Name, 


A  ddress 
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POPULAR  ELECTRICITY 


We  Sell  Millwork 
for  all  styles  of 
Porches  at  Jm 

Jmmi 

Cut  Prices. 


Millwork  for  this  Porch,  $23.38. 


Our  Stair  Department 
will  save  you  from  $60 
to  $125  on 
every  job. 


Gable  Ornament 
Price  75c. 


Oak  Stairs,  Complete,  $28.59. 


"Graceland" 

Door  with  Plate  Glass 

$11.25 


Windows,  63c. 


Pine  Door,  77c. 


500  Sq.  Feet  Best 
Bldg.  Paper,  37c. 


Old  Houses  Made  New 
at  Small  Cost! 


Write  for  Grand  Free  Millwork  Catalog 

5000  Bargains  in  Doors, Windows,  Mouldings,  All 
Material  for  Stairs,  Porches/Vestibules,  Grilles,  Sc. 

Quality  and  Safe  Delivery  Guaranteed  Anywhere 

Send  for  handsomely  illustrated  Free  Millwork  Catalog  showing 
all  kinds  of  material  for  building  or  remodeling.  Everything  in  the 
latest  styles  approved  by  best  architects.  Each  of  the  5000  items 
offered  at  a  bargain  price.  You  can  buy,  direct  from  the  world's  largest 
building  material  plant,  whatever  you  require  for  modernizing  both 
exterior  and  interior  of  your  home.  All  styles  of  doors,  from  plain 
pine  to  finest  Art  Front  Doors  of  polished  hardwood.  Prices  80  cents 
up.  Windows  in  every  size  and  style,  from  plain  windows  at  63  cents 
to  magnificent  Venetian  Art  Glass  Windows  in  beautiful  color  effects. 
Material  for  complete  flight  of  stairs,  only  $24.73 — an  actual  saving  of 
$60  to  $125.  You  will  be  surprised  at  the  small  cost  of  Hardwood 
Flooring,  Plate  Rail,  Beamed  Ceilings,  artistic  Mantels,  beautiful 
Grilles  and  Colonnades,  Sleeping  Porches  and  other  up-to-date  im- 
provements that  any  carpenter  can  put  in. 

We  Undersell  Everybody 
on  Building  Material 

We  do  a  business  of  over  a  million  dollars  a  year.  We  carry  Immense 
stocks  of  guaranteed  building1  material  in  our  own  warehouses  and  lumber 
yards.  No  other  concern  can  duplicate  our  prices.  All  our  material  is  guar- 
anteed up  to  the  Official  Grades  of  the  Sash  &  Door  Manufacturers'  Associa- 
tions. We  sell  for  cash  and  ship  everywhere  under  an  absolute  guarantee  of 
safe  delivery  and  satisfaction  or  money  back. 

If  you  are  going  to  build,  remodel  or  repair  a  house,  barn  or  any  other 
building,  we  can  save  you  from  59  to  75  per  cent  of  the  usual  cost.  Don't  fail 
to  send  for  the  Free  Catalog  of  Millwork  and  Building  Material. 

Gordon -Van  Tine's  Famous  Book  of  Plans  FREE! 
44  Complete  Houses,  Bungalows,  Cottages,  Barns 

The  most  popular  collection  of  plans  for  beautiful,  practical  homes.  Up-to- 
the-minute  in  style.  Correct  in  every  detail.  Designed  by  licensed  architects. 
Don't  build  until  you  see  these  handsome  homes.  The  complete  Book  of 
Plans  mailed  free  on  receipt  of  10  cents  to  cover  cost  of  packing  and  postage. 


Gordon -Van  Tine  Company 

World's  Largest  Building  Material  Plant 
Case  Street  Davenport,  Iowa 


1847 


'Claremont."    Door, 
with  Clear  Glass,  $4.50 


Art  Window,  $3.75. 


"Manhattan."   Door, 
Etched  Glass,   $3.16. 


Stair 


Newels  "* 


Price, 

,$2.86.      ■! 


Price, 

$2.83. 


Combination  Oak  Plate  Rail  and      100  Lineal  Feet  Oak  Flooring,  80c.        Oak  Beamed  Ceiling,  Lineal  Foot,  13c.     Classic  Mantel  S24  75 
Picture  Moulding,  per  Foot,  7c.  ' 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 
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Webster's  New  $8.50  Encyclopedic  Dictionary  FREE  with  every  order! 

LATEST-GREATEST-CHEAPEST 

Magnificent  1909  Edition— Fresh  from  the  Press— of  the 


New  Americanized  Encyclopedia 


The  most  comprehensive,  authoritative,  up  to  date  Encyclopedia  in  the  world. 

TREMENDOUS  PRICE  REDUCTION-AN  OVERWHELMING  BARGAIN 


Extraordinary 

half  price 

offer. 

You  save  50% 

by  ordering 

NOW. 


The 

highest  possible 

value. 

The 

lowest  possible 

price. 


$1.00  SECURES  THE  SET.    Sent  FREE  for  Examination 

The  Most  Stupendous  Free  Trial  Offer  Ever  Known  in  the  World  of  Books 

Other  books  may  be  DESIRABLE-the  Encyclopedia  is  INDISPENSABLE.  It isoljgan  gj^j 
answers  all  questions ;  settles  all  disputes.  Other  books  trace  one  arc  of  the  great  cue  e  of  ^owledge ,  uie ^^ 
ctorTedil  sweeps  the  whole  circumference.  These  fifteen  massive  volumes,  with  their  10  000  doSD£b^J£its 
nS£  thSr  superl  maps,  their  hundreds  of  illustrations,  form  in  themselves  a  colossal  l^ary.  «  ^presenxs 
he^rfecUonTcriticaf  scholarship,  the  cream  of  the  world's  literatures  the :  sum  and  eff^crfb^fcJSntSs 
and  endeavor.  It  includes  every  phase  of  discovery,  invention,  experience  and  Denei.  "  "e±L  n  epoehs  of 
wonders  of  the  earth,  the  teeming  myriads  of  the  sea,  the  star-sown  spaces  of, the  sky.  It  covers  aii  \ 
literature,  all  forms  of  government,  all  systems  of  religion  It ^reveals ^J^*g^J^S  Til  victories  of  brain 
and  honed  and  DONE  from  the  beginning  of  time,     All  gallant  deeds  and  stirring  -ceneb,  au     .  luminous 

of  brawn    all  marvels  of  science  and  invention,  all  the  glorious  achievements  that '  h  ^ve  made  ms  jyj 
and  dviUzation  possible  are  found  in  the  10,000  pages  of  these  splendid  volumes.    Can  YOU  afford  to  do  witnou 
ii  x      .1         •*         The  most  brilliant  thinkers  of  the  century  are  enrolled  as  its jont^utor^    Its 

ItS  MatchleSS  Authority,    writers  include  such  men  of  world-wide  fame  as  Mathew  Arnold, James ;  Jttyce, 

in  the  realms  of  scholarship.  ,  .  ^  p   E 

1.1       IT       T      T\    *  Our  1909  Edition    is   fresh   from  the  press  and  contains      J        Nov. '09 

InCOHlOarably   Up     lO   Date.      events  as  recent  as  the  election   of   President    1  ait,  toe       f 
latest  a" hip  flights  of  the  Wrights  and  Zeppelin,  the  return  of  the  United  States  Fleet  from  Us  momentous         f       COUPON 
world- voyage  and  the  great  Italian  earthquake.  - 

.    1    **    ir  t>   •         r\rc  To  emphasize   the   issue   of   the  1909  Edition  of  this  *?  The 

SoeCial    Halt-r  rice  Utter.      magnificent  work  we  are  making  for  a  limited  time         *y  Booklovers' 

only  a  special  introductory  offer  at  just  ONE-HALF  the  regular  price.     The  cloth  set  we  price  <^  Society 

at  L-j    the  half-morocco  at  S46.     Moreover,  with  every  order  we  will  send  absolutely  1  KLL         ^j  is6  Fifth  Ave. 

Webster's  Huge  New  Encyclopedic  Dictionary,  retailing  regularly  at  $8.50.     It  is  bound  in  w  New  york 

Full  Sheep,  marbled  edges,  gold  stamped  and  indexed.     This  combination  of  the  world  s         ^ 

most  famaus  Encyclopedia  and  equally  famous    Dictionary  gives  you  a  magnificent  <?  Please  send  me  for   exami- 

rcference  library  of  enormous  extent  and  unmatchable  value  at  an  expense,  for  a  hm-  <S  nation  prepaid  a  complete  set 

[ted  time,  of  only  SEVEN  CENTS  PER  DAY!  ^         of  the  New  Americanized 

o         ,  KT      iJ  M  Sign  and  mail  the  attached  coupon  and  we  *F      }^^^&SSSJm^ 

Send  No  Money  Now.   jf^^gSS^^     J?     Afc^oi^Jlf^^stus 

FREE  examination.     You  can  return  them  AT  OUR  EXPENSE  if  toey  tail  *,         sa(i,fa(torV)  t  agrce    to  pay  upon  the 

to  give  you  entire  satisfaction.     We  pay  all  transportation  charges,     bhould  V         purthasc  price  the  sum  of  $1.00  in  cash 

you  desire  to  purchase,  then  send  us  »i.oo  as  first  payment  and  pay  the  g>  wj(hin  .  af)cr  ^  of  goods  and 
balance  at  the  rate  of  !&2.oo  per  month  for  the  cloth  and  $2. 50  per  month  jgr  ^  ^  ^^  mon(h  hereafter  for  eighteen 
for  the  half  morocco.  _  %  months.       If  the  books  are  not  satisfactory,  I 

r\       M     l  r\    1  At  tnese  phenomenal  prices  the  introduc-         *  am    to    notify    you    promptly  and    hold    them 

Do  INot  Delay,      tory  sets  will  vanish  like  magic.     It  is         W^  subject  to  your  order. 

the  opportunity  of  a  lifetime.  Enrich  your  mind,  adorn  your  W  A,so  send  mc  Webster»s  New  Encyclopedic 
library,  delight  your  family  with  this  stupendous  work.  \\  rite  f  Dj(.t ionarv  wh  ich  j  am  to  reCeive  absolutely  FREE 
TO-DAY.     Remember,    No   risk!      No   obligation!     You       J  should  I  retain  the  set. 

purchase  only  if  satisfied!  ^T 

THE  BOOKLOVERS'  SOCIETY  f  , ,,Kme 

^r  Address 

156  Fifth  Ave.    New  York  City  ^T  K  y°u  Prefer  the  cloth  edition,  alter  S46.00   to   $37.00,  and  $2.50 

^T  each  month  to  S2.00. 
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The  light  of  noonday  through 
fleecy  clouds  —  The  light  of 

Banner  Tungsten  Lamps 


in  frosted  bulbs  —  You  can 
not  tell  the  difference. 


Unequal  ed 
Economy 


For   Multiple 
Burning 


A.  C.  or  D.  C. 

Circuits 


25  Watts 

40  Watts 

60  Watts 

100  Watts 

150  Watts 

250  Watts 

Ask  for  our  Bulletins 


Buy  Banner  Betterness 


THE  BANNER  ELECTRIC  CO. 

YOUNGSTOWN,   OHIO 
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ID  you  ever  get  hold  of  a  varnish  that  would  dry 
hard  in  half  an  hour — and  wouldn't  show  scratches 
or  heel  prints? 

Did  you  ever  see  a  shellac  that  wouldn't   lap, 
pull  or  crawl  before  you  could  get  it  spread? 

Try  Under-Lac 

You  can  use  it  wherever  you  would  use  shellac  or  varnish.  Over  stain,  dye, 
filler  or  on  bare  wood.  To  brighten  up  old  varnished,  oiled  or  shellacked  surfaces. 
To  preserve  and  beautify  linoleum,  oil  cloth,  etc. 

It  is  applied  easily  and  quickly.  Dries  hard  in  a  half-hour's  time.  Will  not 
lap,  pull  or  crawl.  Gives  a  brilliant,  lasting  finish  with  all  the  fine  effect  of  "hand- 
rubbed"  work.  More  artistic — more  satisfactory  to  both  you  and  your  customers — 
better  in  every  way  than  shallac  or  varnish — and  costs  less.     Gallon  cans,  each  $2.50. 

Under-Lac  is  made  of  pure  gum  and  spirits. 


CS^ 


Owing  to  the  recent  removal  of  the  Revenue  Tax,  we  are  able  to  use  Denatured 
Alcohol  that  formerly    sold  for  $2.60  per  gallon— can  now  be  bought  for  45c. 


One  test   will  convince  you  that  Under-Lac  hasn't 
an  equal  in  the  world  for  its  purpose. 

Prove  It  At  Our  Expense 

Send  this  coupon   for  a  free  sample  of   Under-Lac,  and  try  it 
yourself.    We  put  it  up  to  your  judgment.     If  you  can  go  back  to  ^T 
ordinary   shellac  or  varnish — or    to  anything  else  of  the  kind     ^ 


— after  once  using  Under-Lac,  then  we've  nothing  more  to    ^ 
say.     But  we  do  ask  you  to  try  it       And  we  make  you       ^ 
this  free-test  offer  because  we  know  what  Under-Lac      ^ 


Here's  the  coupon.     A   minute's   time 


and  a  2c  stamp  are  all  that's   needed.    Why        ^    -O^     v">c; 
not  get  it  into  tonight's  mail?  *      ^,       \4**%p 
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ALEXANDER  VOLTA 

The  word  "volt"  is  probably  the  most  familiar  of  all  words  in  electrical 
phraseology.  It  means,  of  course,  the  unit  of  electrical  pressure  or  potential. 
The  name  volt  was  given  to  this  unit  in  honor  of  Alexander  Volta  who  lived 
more  than  a  century  ago  and  was  one  of  the  early  experimenters  who  began  to 
arouse  the  interest  of  the  world  in  electricity  and  its  possibilities. 

Volta's  early  experiments  had  to  do  principally  with  contact  electricity,  but 
by  far  his  greatest  achievement  was  the  discovery  of  the  production  of  electric 
current  through  the  agency  of  chemical  action,  leading  to  the  discovery  of  the 
voltaic  pile.  Galvani  had  made  his  famous  frog  leg  experiments  and  noticed 
the  peculiar  muscular  contractions  when  the  legs  of  a  newly  killed  frog  were  brought 
in  contact  with  iron.  He  assumed  that  this  was  caused  by  a  vital  fluid  flowing 
out  of  the  nerves  of  the  frog  and  through  the  iron.  Volta  at  first  believed  this  to 
be  true,  but  subsequent  experiments  convinced  him  that  the  true  cause  was  a  new 
form  of  electric  current,  produced  by  chemical  action.  He  then  built  up  an 
electric  generator  known  after  him  as  the  voltaic  pile,  which  consisted  of  a  series 
of  two  sets  of  dissimilar  metals  arranged  alternately  one  above  the  other  with  a 
liquid  capable  of  conducting  electricity  between.  The  pile  or  battery  so  made 
was  capable  of  producing  a  constant  flow  of  current. 

Results  of  his  experiments  then  led  Volta  to  classify  electric  conductors  Into 
two  groups:  (1)  Conductors  like  carbon  and  metals  which  receive  electric 
charges  by  contact;  (2)  conductors  composed  of  liquids  (which  we  now  would 
term  electrolytes).  Current  is  then  produced  by  arranging  two  different  con- 
ductors of  the  first  class  with  a  conductor  of  the  second  class  between  them.  This 
was  the  forerunner  of  the  battery,  which,  before  the  invention  of  the  dynamo,  was 
the  only  means  of  producing  current  in  any  considerable  quantities. 

Alexander  Volta  was  bom  in  Como,  Italy,  in  1  745.  In  1  774  he  was  ap- 
pointed Professor  of  Physics  in  the  Gymnasium  of  Como.  In  1  779  he  was  given 
the  chair  of  physics  at  Pavia  and  in  1  79 1  received  the  Copley  Medal  of  the  Royal 
Society.  In  1801  Napoleon  called  him  to  Paris  to  show  his  experiments  on 
contact  electricity  and  a  medal  was  struck  in  his  honor.  In  1815  the  Emperor 
of  Austria  made  him  Director  of  Philosophy  of  Padua.     He  died  in  the  year  1 827. 


Elementary  Electricity 

By  PROF.  EDWIN  J.  HOUSTON,  Ph.  D.  (Princeton) 


CHAPTER  XIX — THERMO-ELECTRIC  CELLS 


In  the  year  1821,  an  experiment  made  by 
Seebeck,  of  Berlin,  resulted  in  the  invention 
of  another  electric  source,  the  thermo- 
electric cell,  that  produces  electricity  by 
differences  of  temperature.  In  the  frictional 
electric  machine  mechanical  energy  is  con- 
verted into  electric  energy;  in  the  voltaic 
cell,  chemical  energy  is  converted  into  elec- 
tric energy,  while  in  Seebeck's  thermo- 
electric cell,  it  is  heat  energy  that  is  so  con- 
verted. 

Seebeck's    experiment    was    as    follows: 
He  bent  a  copper  rod  twice  at  right  angles 
so  as  to  form  the  three  sides  of  a  rectangle, 
and  then  as  represented  in  Fig,  126,  com- 
pleted the  fourth  side  by  a  bar  of  bismuth 
soldered  at  each  end  to  the  copper.     When 
he  heated  one  of  these  junctions,  an  electric 
current  was  produced   that  flowed  in  the 
direction  indicated  by  the  arrow,  through 
the  copper,  from  the  hot  to  the  cold  junction. 
In  order  to  show  the  presence  of  this  cur- 
rent as  well  as  the  direction  in   which    it 
flows,  Seebeck  placed  a  magnetic  needle  in- 
side the  rectangle  so  that  its  upper  and  lower 
sides   were   parallel   with   the   direction   in 
which  the  needle  came  to  rest  under  the 
influence  of  the  earth's  magnetism.     This  de- 
vice practically  formed  a  galvanometer  by 
the  use  of  which  it  was  possible  not  only  to 
tell  when  the  current  was  flowing,  but  also 
the  direction  of  its  flow;  for,  as  soon  as  one 
junction  was  heated  and  a  thermo-current 
flowed  through  the  circuit  the  needle  was 
moved  in  a  certain  direction  to  an  extent 
that  depended  on  the  amount  of  electricity 
flowing,    and    its    direction    depending    on 
the     direction     of     the     current.     Seebeck 
showed  that  when  the  junction  instead  of 
being  heated  by  a  spirit  lamp  was  cooled 
by  a  lump  of  ice,  the  needle  moved  in  the 
opposite   direction,    thus  showing   that  the 
current  was   now  flowing  in  the   opposite 
direction. 

Extended  observations  made  by  Seebeck 
and  others  showed  that  pairs  or  couples  of 
practically  all  metals  when  formed  into 
circuits  similar  to  the  above  are  capable  of 


producing  currents  of  electricity  when  one 
junction  is  heated  or  cooled  more  than  the 
other. 

In  the  following  table  a  number  of  metals 
are  arranged  in  such  an  order  that  the  current 
produced  by  heating  a  junction  of  any  two 
of  these  metals  produces  a  current  that  flows 
from  the  metal  first  in  the  list  to  the  other 
metal.  Such  a  series  in  known  as  a  thermo- 
electric series. 

Bismuth 

Platinum 

Lead  Iron 

Tin  Antimony 

Copper 
If,  for  example,  bismuth   and  [antimony 
were  employed,  on  the  heating  of  one  of^the 
junctions  the  current  would^flow^fromrthe 
bismuth^to  the ,  antimony. 


Silver 
Zinc  4 


FIG.  126.     seebeck's  THERMO-ELECTRIC 
EXPERIMENTS 

It  can  be  shown  that,  generally  speaking, 
the  electromotive  force  produced,  and  con- 
sequently the  strength  of  the  current,  in- 
creases with  the  difference  of  temperature. 

Electric  currents  produced  by  thermo- 
electric cells  were  formerly  known  as  thermo- 
electric currents  and  the  E.  M.  F.'s  so  pro- 
duced as  thermo-electromotive  forces.  These 
names  were  employed  under  the  belief  that 
there  were  different  kinds  of  electricity  pro- 
duced by  different  electric  sources.  For 
example,  frictional  electric  machines,  that 
as  we  have  seen  produce  powerful  electric 
charges,   or   electricity   at   rest,  were    sup- 
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posed  to  produce  a  peculiar  variety  of 
electricity  known  as  static  electricity;  vol- 
taic cells  were  supposed  to  produce  what 
was  known  as  voltaic  electricity.  It  is  now 
known,  however,  that  electricity,  no  matter 
how  produced,  is  one  and  the  same;  the 
only  differences  are  in  the  strength,  constancy 
and  direction  of  the  E.  M.  F.'s,  that  cause 
the  electricity  to  flow,  or  in  the  steadiness 
with  which  the  electricity  flows;  as  well  as 
to  whether  it  continues  to  flow  in  the  same 
direction  or  is  constantly  changing  its  di- 
rection. The  terms  thermo-electricity,  static 
electricity,  and  voltaic  electricity,  however, 
are  still  employed,  though  only  as  a  con- 
venience for  indicating  the  nature  of  the 
electric  source  by  which  they  were  produced. 

A  pair  of  metals  so  joined  as  to  be  capable 
of  producing  electricity  when  their  junctions 
are  unequally  heated,  is  called  a  thermo- 
couple, and  the  combination  itself  is  called 
a  thermo-electric  cell. 

By  the  electric  power  of  a  metal  is  meant 
the  E.  M.  F.  it  is  capable  of  producing  when 
employed  as  a  thermo-couple  with  lead, 
for  a  difference  of  temperature  of  i°  C. 
These  E.  M.  F.'s,  are  so  small  that  their 
values  are  generally  given  in  microvolts, 
or  millionths  of  a  volt.  The  following  table 
of  thermo-electric  powers  is  taken  from 
Sylvanus  P.  Thompson.  The  metals  from 
bismuth  to  iron  are  positive  and  from  anti- 
mony to  selenium  negative. 

+  Bismuth    89  to  97 

+  Nickel   22 

+  German  silver    1I-75 

+  Lead    o 

+  Platinum —    0.9 

+  Copper    -    1.36 

+  Zinc -    2.3 

+  Iron -17-5 

—  Antimony    —  22.6  to  —  26.4 

—  Tellurium 502 

—  Selenium 800 

The  E.  M.  F.  produced  by  a  single  copper- 
iron  couple,  when  the  junction  is  raised  i°  C. 
above  the  other  junctions,  is -16.14  micro- 
volts. This,  as  will  be  seen,  is  obtained 
by  subtracting-  1.36  from  -  17.5. 

It  can  be  shown  that  it  is  not  only  couples 
formed  of  different  metals  that  are  capable 
of  producing  thermo-electric  currents,  but 
that  the  same  kind  of  metal,  when  in  different 
physical  conditions,  is  capable  of  forming 
a  voltaic  couple.  Sturgeon  obtained  elec- 
tric currents  from  a  thermo-electric  couple  of 
hammered  iron  and  annealed  iron. 
Becquerel  has  shown  that  if  a  piece  of 
platinum    wire    coiled    at   one    part   of    its 


length,  as  shown  in  Fig.  127,  when  heated 
near  the  coil  by  a  spirit  lamp  produces  a 
current  that  can  be  detected  by  a  delicate 
galvanometer. 

When  subjected  at  its  junctions  to  a 
difference  of  temperature  of  the  freezing 
and    boiling    point    of    water,    a    bismuth- 


FIG.    127.      CURRENT   WITH   ONE   METAL 

antimony  couple  produces  an  E.  M.  F.  of 
0.0115  volts.  Consequently,  in  order  to 
produce  currents  suitable  for  ordinary  use 
it  is  necessary  to  connect  a  number  of 
thermo-couples  in  series.  Such  a  connection 
forms  what  is  known  as  a  thermo-electric 
battery. 

As  in  the  case  of  any  electric  source, 
such,  for  example,  as  the  thermo-cell,  in 
order  to  connect  a  number  of  such  cells 
in  series,  the  positive  pole  of  one  couple 
must  be  connected  with   the  negative  pole 

I        3        5*       7  "9 


FIG.    128.      THERMO-ELECTRIC   COUPLES 

of  the  next  couple,  the  positive  pole  of  the 
couple  with  the  negative  pole  of  the  next 
couple,  and  so  on  throughout  the  series. 
This  is  only  another  way  of  saying  that  in 
a  series  connected  battery  of  thermo-couples, 
the  alternate  junctions  must  be  alternately 
heated  and  cooled.  In  order  that  this  may 
be  readily  done  the  alternate  bars  of  anti- 
mony and  bismuth  that  form  the  successive 
couples  are  placed  as  shown  in  Fig.  128, 
where  the  light  and  shaded  bars  represent 
respectively  bars  of  bismuth  and  antimony 
so  placed  that  the  successive  junctions 
come  at  the  bottom  and  the  top,  forming 
the  junctions  at  (1),  (2),  (3),  (4),  (5),  (6),  (7), 
(8)  and  (9),  as  shown. 

An  inspection  of  this  figure  will  show 
that  all  the  odd  junctions  (1),  (3),  (5),  (7) 
and  (9)  come  at  one  end  of  the  thermo- 
pile and  all  the  even  junctions,  (2),  (4),  (6) 
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and  (8),  at  the  other  end.  If,  therefore, 
either  end  is  heated  or  cooled  to  a  different 
extent  from  the  other,  it  will  be  the  odd 
or  the  even  junctions  that  are  so  affected, 
and  thermo-electric  currents  will  be  gen- 
erated. 

Since  in  a  thermo-electric  battery  a  great 
number  of  couples  must  be  connected  in 
series,  in  order  to  be  able  to  pack  these 
couples  in  a  small  space,  the  successive 
couples  are  placed  parallel  to  one  another 


FIG.    129.      THERMO-ELECTRIC   BATTERY 


as  shown  in  Fig.  129,  where  a  series  of  five 
couples  is  seen.  In  this  series  the  bismuth 
(-)  of  one  'series  is  soldered  to  the  antimony 
(+)  of  another  series,  and  so  on  for  four 
vertical  series  placed  on  top  of  one  another 
as  shown  in  Fig.  130.  In  this  arrangement, 
the  couples  separated  from  one  another  by 
strips  of  paper  covered  with  varnish  are 
then  placed  in  a  copper  frame  (P)  Two 
binding  screws  (m)  and  (n),  connected 
respectively  to  the  antimony  of  the  first 
pile  and  the  bismuth  of  the  last  pile,  con- 
stitute the  positive  and  the  negative  poles 
respectively.  This  arrangement,  as  will 
be  seen,  brings  all  the  even  junctions  at 
one  end  or  face  of  the  thermo-pile,  and  all 
the  odd  junctions  at  the  other  end  or  face. 

Nobilli  has  employed  Melloni's  thermo- 
pile in  connection  with  a  galvanometer  for 
the  measurement  of  small  differences  of 
temperatures.  This  combination  is  shown 
in  Fig,  42,  where  the  terminals  of  a  Nobilli 
pile  are  connected  with  a  galvanometer  by 
the  wires  as  shown. 

As  we  have  already  seen,  the  odd  and  the 
even  junctions  of  the  pile  are  exposed  at 
its  opposite  faces.  If,  therefore,  one  of  these 
faces  be  exposed  to  a  source  of  heat,  and  the 
other  face  covered  by  a  brass  plate  so  as  to 
protect  it  from  the  heat,  as  shown  in  the 


figure,  the  needle  of  the  galvanometer  will 
be  deflected.  Since  the  amount  of  the  de- 
flection depends  on  the  strength  of  current 
produced  and  this  in  its  turn  on  the  difference 
of  temperature  between  the  odd  and  the 
even  junctions,  it  is  evident  that  the  heat 
produced  by  different  sources  at  different 
differences  can  be  readily  measured. 

Moreover,  since  the  direction  in  which 
the  needle  of  the  galvanometer  moves  deter- 
mines the  direction  of  the  current  it  is  possi- 
ble, by  exposing  both  faces 
of  the  pile  to  different  sources 
of  heat,  so  that  one  source 
heats  the  even  junctions,  and 
the  other  source  the  uneven 
junctions,  to  determine  which 
of  the  two  sources  is  hotter 
even  when  a  very  small  differ- 
ence of  temperature  exists 
between  them;  for,  if  the 
sources  are  equally  hot,  the 
failure  of  the  needle  of  the 
galvanometer  to  move  shows 
that  neither  junction  has  been 
heated  above  the  other. 
The  slightest  movement  in 
any  direction  shows  that  their  temperatures 
are  unequal,  and  by  observing  the  direction 
of  the  motion  it  is  easy  to  tell  which  source 
has  the  higher  temperature. 

Melloni,  Tyndall,  and  other  investigators, 
have  successfully  employed  a  thermo-pile 
and  galvanometer  for  studying  the  pheno- 


FIG.  ,130.      THERMO-PILE 

mena  of  radiant  heat.  Far  more  sensitive 
methods,  however,  have  recently  been  em- 
ployed for  measuring  small  differences  of 
temperature. 

In  1 881,  Langley  invented  an  instrument 
called  a  bolometer  that  was  far  more  sen- 
sitive for  the  measurement  of  small  differ- 
ences of  temperature  than  the  device  of 
Melloni.  The  bolometer  consisted  of  two 
strips  of  platinum  wire  that  were  made 
the  two  sides  of  Wheatstone's  electric  bridge 
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or  balance.  As  long  as  these  wires  are 
equally  heated,  the  arms  of  the  balance 
remain  in  equilibrium,  and  no  move- 
ment occurs  in  'the  needle  of  the  galvan- 
ometer connected  with  them.  As  soon, 
however,  as  either  arm  is  exposed  to  a 
source  of  radiation,  the  other  arm  being 
protected  against  it,  a  change  occurs  in 
the  electric  resistance  of  the  strip  that 
throws  the  bridge  or  balance  out  of  equi- 
librium, thus  permitting  the  needle  of  the 
galvanometer  to  be  deflected.  In  this  way 
it  is  possible  to  measure  very  small  differ- 
ences of  temperature.  Langley  in  speaking 
of  his  bolometer,  says: 

"With  the  instrument  I  am  now  using, 
a  change  of  temperature  of  about  0.000010 
C.  in  the  strips  is  detected,  a  change  of  .0001 
of  a  degree  being  noted  instantly.  As  these 
strips  are  extremely  minute,  this  implies 
a  power  of  recognizing  amounts  of  radiant 
heat  smaller  than  those  for  which  the  thermo- 
pile is  commonly  employed.  How  small 
it  is  difficult  to  comprehend  clearly,  but  it 
may  be  stated,  in  illustration  both  of  the 
feebleness  of  radiant  energy  in  some  parts 
of  the  diffraction  spectrum,  and  of  the 
delicacy  of  the  instrument,  that  the  heat  in 
certain  ultra-violet  rays  can  be  detected 
by  it  in  rather  less  than  ten  seconds,  though 
the  same  radiation  is  so  weak  that  falling 
uninterruptedly  for  over  1,000  years  on 
a  kilogramme  of  ice  at  o°  C,  it  would  not 
wholly  melt  it." 

A  device  has  also  been  produced  called 
the  radio-micrometer,  in  which  a  wire  is 
suspended  by  means  of  a  delicate  quartz 
fibre  between  the  poles  of  a  powerful  magnet. 
The  circuit  of  this  wire  is  closed  at  its  lower 
end  by  an  antimony-bismuth  couple.  An 
exceedingly  small  increase  of  temperature 
in  this  coil,  a  difference  less  than  one  mil- 
lionth of  a  degree  Centigrade,  produces  a 
thermo-electric  current  that  causes  a  de- 
preciable deflection  of  the  coil.  This  ap- 
paratus renders  it  possible  to  detect  the 
heat  emitted  by  a  candle  flame  at  a  distance 
of  two   miles. 

The  thermo-electric  pile  of  Melloni  is 
only  capable  of  producing  very  small  elec- 
tric currents.     Many  efforts  have  been  made 


to  construct  thermo-piles  of  sufficient  strength 
to  produce  currents  powerful  enough  to 
permit  this  source  to  take  the  place  of 
voltaic  batteries  or  even  dynamo-electric 
machines.  So  far,  however,  these  efforts 
have  been  unsuccessful,  for,  although  such 
thermo  batteries  are  capable  of  producing 
fairly  large  currents  when  first  constructed, 
yet  they  soon  fail  owing  probably  to  physical 
changes  in  the  character  of  the  junctions 
possibly  due  to  their  continued  expansions 
and  contractions. 

One  of  the  largest  of  these  early  forms  of 
thermo-piles    was    devised     by     Edmond 
Becquerel.     Its  couples  consisted  of  native 
sulphide    of    copper    and    German    silver. 
This   battery  which   contained   50   couples- 
in  two  series  of  25,  was  capable  of  furnish- 
ing a  current  that  when  first  set  up  could  be 
employed  successfully  in  the  operation  of 
the  telegraph    at    considerable    distances. 
A  curious  fact,  the  converse  of  that  de- 
scribed by  Seebeck,  is  known  as  the  Peltier 
effect,  from  Peltier,  who  first  observed  it  in 
the  year   1834.     When  an  electric  current 
is  passed  across  the  junctions  of  a  thermo- 
electric couple,  heat  or  cold  are  produced 
according    to    the   direction    in   which    the 
current    passes.     If,    for    example,    electric 
current  is  passed  across  a  junction  of  bis- 
muth and  antimony,  from  the  bismuth  to 
the  antimony,  heat  is  absorbed,  so  that  the 
junction  is  cooled.     If,  however,  the  current 
is  passed  in  the  opposite  direction,  or  from 
the  antimony  to  the  bismuth,  the  junction 
is  heated.     This  phenomenon  is  known  as 
the  Peltier  effect  in  order  to  distinguish  it 
from  the  effects  produced  in  a  circuit  ow- 
ing to  the  resistance  it  offers  and  known  as 
the  Joule  effect.     If  should  be  observed  that 
the    Peltier   effect   is   reversible,    since    the 
current  produces  heat  when  passed  in  one 
direction,    and    cold    when    passed    in    the 
opposite    direction.     In    the    Joule    effect, 
however,    heat   is   produced   no   matter   in 
what  direction  the  current  passes.     More- 
over, in  the  Peltier  effect  the  heat  produced 
is    proportional    to    the    current    strength, 
while  in  the  Joule  effect  the  heat  produced 
is  proportional  to  the  square  of  the  current 
strength. 


(To  be  Continued.) 


Electricity  on  Our  Reconstructed  Battleships 


^Following  their  return  from  the  memor- 
able cruise  around  the  world  the  battleships 
of  the  record  breaking  American  fleet  were 
sent  to  the  various  navy  yards  on  the  Atlantic 
Coast  for  the  most  extensive  reconstruction 


worthy  of  unqualified  endorsement.  It  is 
this  new  invention,  distinctly  an  American 
conception  and  unique  among  the  ships  of 
the  world,  that  has  lately  been  installed  on 
our^battleships.     Some   of  the   ships  have 


U.    S.    S.   LOUISIANA   FITTED    WITH   NEW   MASTS 


in  the  history  of  the  United  States  Navy. 
This  program  of  alteration  and  improvement 
which  is  now  practically  completed  and 
which  involved  the  expenditure  in  the  ag- 
gregate of  hundreds  of  thousands  of  dollars, 
resulted  not  only  in  the  radical  recon- 
struction in  many  respects  of  our  first  class 
batteships  but  also  involved  a  complete 
transformation  in  the  appearance  of  these 
floating  fortresses.  Among  the  most  im- 
portant features  of  this  modernizing  of  our 
heavy  weight  sea  fighters  has  been  the 
notable  extension  of  the  electrical  activities 
on  shipboaid.  This,  it  may  be  added,  is  but 
in  accord  with  the  fixed  general  policy  of  the 
U.  S.  Navy.  Every  year  sees  added  de- 
pendence upon  the  magic  current  for  the 
performance  of  all  imaginable  forms  of 
service  aboard  Uncle  Sam's  fighting  craft. 
The  factor  most  largely  responsible  for 
the  altered  appearmce  of  lhe  transformed 
battleships  lies  in  the  introduction  of  the  new 
style  mast  or  fire  control  tower.  This  in- 
novation has  been  introduced  primarilv  to 
safeguard  the  electrical  utilities  in  time  of 
battle.  It  has  been  realized  for  some  time 
that  the  tapering  steel  tubes  commonly 
known  as  the  military  masts  of  our  battle- 
ships in  their  old  guise  were  by  no  means 
ideal  for  the  functions  they  had  to  perform, 
but  it  was  only  after  months  of  experiment 
and  tests  that  there  was  devised  a  substitute 


each  been  provided  with  two  of  the  new 
masts,  whereas  others,  owing  to  the  limited 
time  available  for  the  repair  work,  have  taken 
their  places  in  the  battleship  fleet  with  only 
one  new  tower  apiece,  the  second  tower  to 
be  supplied  in  the  case  of  each  vessel  as 
soon  as  opportunity  offers. 

The  new  style  mast  which  has  been  not 
inappropriately  dubbed  the  "peach  basket" 
is  in  most  marked  contrast  to  its  predeces- 
sor. The  old  form  of  mast,  for  all  that  it 
was  of  steel,  was,  save  for  the  gun  and 
searchlight  platforms,  very  suggestive  in 
outline  of  the  traditional  masts  of  the  old 
time  sailing  ships.  The  new  substitute,  on 
the  other  hand  requires  a  considerable 
stretch  of  the  imagination  to  be  construed 
as  a  mast,  at  all.  Rather  it  is  a  tower  as 
per  the  official  designation — an  observatory 
tower  wherein  are  located  many  of  the  mos 
important  electrical  nerves  of  the  warship. 

The  secret  of  the  displacement  of  the  old- 
style  mast  by  this  unconventional  Twentieth 
Century  creation  rests  in  the  comparative 
immunity  of  the  latter  from  destruction  by 
gunfire.  This  was  demonstrated  some  time 
ago  by  an  intensely  practical  test  in  the 
course  of  which  full  service  charges  from 
thirteen  inch  guns  at  comparatively  close 
range  were  fired  at  a  steel  tower  of  the  new 
type  which  had  been  erected  on  one  of  the 
monitors.     It  was  demonstrated  by  this  and 
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other  tests  that,  in  time  of  battle  an  enemy 
could  shoot  away  fully  75  per  cent  of  the 
steel  latticework  comprising  one  of  these 
cylindrical  towers  without  seriously  impair- 
ing the  electrical  arteries  within  the  skeleton 
structure. 

It  is  difficult  to  overestimate  the  im- 
portance of  this  vehicle  for  safeguarding  the 
interior  communicative  system  of  a  battle- 
ship. The  protection  that  the  new  style 
tower  affords  is  quite  as  essential  as  is  the 
latter  day  practice  of  protecting  by  heavier 
armor  the  vitals  of  the  ship  in  the  form  of 
her  engines  and  boilers.  In  these  days  of 
long-range  fighting  it  is  imperative  to  have 
lofty,  well-nigh  indestructible,  observation 
stations  for  range-finding  and  fire  control. 
The  new  style  tower  supplies  this  need  and 


The  recent  revision  of  the  electrical  fea- 
tures of  our  battleships  included  improve- 
ment of  the  electrical  turret  turning  ma- 
chinery and  elaboration  in  other  spheres  but, 
in  the  main,  this  means  merely  an  extension 
of  activities  in  fields  where  electrical  energy 
had  already  been  in  use.  Indeed,  for  several 
years  past,  the  uses  of  electricity  in  the  Navy 
have  been  so  many  and  diversified  that  it 
would  be  difficult  to  discover  openings  for 
progress.  It  is  significant  that  in  almost  no 
branch  of  naval  work  where  electricity  has 
once  been  introduced  has  it  been  abandoned 
for  economic  or  other  reasons.  Perhaps 
the  sole  exception  is  furnishei  by  electric 
launches  which  were  introduced  as  tenders 
for  the  battleships  but  were^abandoned  be- 
cause they  were  found  to  be  too  heavy. 


TYPICAL    GROUP   OF   ELECTRICIANS   ON   THE   FIRST   CLASS   BATTLESHIP   MINNESOTA 


incidently  it  affords  superior  positions  for 
the  powerful  searchlights  which  now  play  so 
conspicuous  a  part  in  naval  warfare. 

Finally  the  new  invention,  which  will  stil 
stand  though  riddled  with  shot,  is  worth  its 
cost  merely  as  insurance  for  the  wireless 
telegrapy  system  of  a  battlethip.  Wireless 
communication  has  become  very  much  of  a 
necessity  in  the  sea  service  and  no  battleship 
captain  would  like  to  risk  having  his  wire- 
less telegraph  system  put  out  of  commission 
by  a  single  shell  from  an  enemy's  rifle  as 
might  be  the  case  were  the  aerial  supported 
by  one  of  the  old  style  masts. 


To  measure  the  present  advance  of  elec- 
tricity in  the  United  States  Navy  it  is  but 
necessary  to  cite  that  in  1871  the  electrical 
energy  supplied  to  a  ship  was  limited  to 
one  or  two  small  series  dynamos,  the  arma- 
ture of  which  was  revolved  by  a  hand  crank 
and  the  output  of  which  did  not  exceed  100 
or  150  watts,  an  amount  of  energy  that  is 
nowdays  required  for  two  or  three  16 
candle  power  lamps.  The  Iowa,  one  of  the 
first  battleships  built  for  Uncle  Sam's  steel 
naw  (and  no  longer  in  commission)  was  a 
marvel  in  her  day  because  she  had  an  elec- 
trical output  of  96,000  watts  or  about  125 
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horsepower.  Then  came  the  cruiser  Brook- 
lyn in  the  year  1896  with  electrical  plant  of 
150,000  watts.  Just  after  the  Spanish- 
American  war  the  battleship  Kearsarge  was 
added  to  our  navy  with  350,000  watts  of 
electrical  energy  and  latterly  has  come  the 
U.  S.  S.  Connecticut — flagship  of  our  present 
great  battleship  fleet — with  a  total  of  400,000 
watts  at  33  per  cent  overload. 


ton  battleships  Arkansas  and  Wyoming,  the 
heaviest  and  most  powerful  battleships  yet 
planned  for  the  U.  S.  Navy.  Among  the 
proposals  submitted  was  a  unique  one  from 
the  Fore  River  Ship  Building  Company  of 
Quincy,  Mass., — a  suggestion  which  carries 
all  the  more  significance  from  the  fact  that 
the  directing  genius  of  the  Fore  River  plant, 
Mr.  Francis  Bowles,  was  for  years  the  Chief 
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The  tremendous  expansion  has  been  due 
largely  to  the  rapidly  increasing  demands 
for  electrical  1  drive,  which  latter  consumes 
fully  four-fifths  of  the  total  power  allotted 
in  the  generators  of  a  warship.  Indeed,  the 
efficiency  and  economy  of  electric  drive  as 
compared  with  all  other  systems,  and  its 
flexible  adaptability  to  power  use  in  general 
have  caused  the  adoption  of  electricity  as 
the  actuating  agent  for  practically  all  power 
purposes  on  warships  outside  of  the  engine 
and  fire  rooms  and  their  immediate  con- 
nections. In  these  compartments  steam 
drive  is  still  in  general  use  but  there  is  no 
telling  how  soon  such  monopoly  will  be 
ended. 

The  authorities  at  the  U.  S.  Navy  Depart- 
ment were,  only  a  few  weeks  ago,  brought 
by  ruther  startling  means  to  a  realization  of 
the  trend  of  modern  development  upon  the 
occasion  of  the  opening  of  the  competitive 
bids  for  the  construction  of  the  new  26,000- 


Constructor  of  the  United  States  Navy  and 
has  always  been  regarded  as  one  of  the  most 
progressive  of  naval  experts.  The  suggestion 
that  came  from  his  firm  in  the  case  of  the 
new  battleships  was  to  set  aside  the  engineer- 
ing specifications  prepared  by  the  Navy 
Department  and  to  allow  the  substitution  of 
a  scheme  of  power  generating  provided  by 
a  combination  of  reciprocating  engines  and 
generators  and  electric  motors.  While  this 
daring  innovation  was  not  adopted  it  has 
set  naval  experts  to  thinking  and  some  naval 
engineers  have  already  declared  themselves 
as  frankly  in  favor  of  it. 

WThen  one  takes  into  consideration  the 
limitations  and  exigencies  of  warship  opera- 
tion is  it  easy  to  understand  the  popularity 
of  electric  leads  (easily  maintained  and  re- 
paired) over  long  lines  of  steam  piping  with 
their  objectionable  heat;  hydraulic  apparatus 
with  its  annoying  leaks;  and  pneumatic  ma- 
chines  with    their   inconvenient   bulk    and 
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weight.  There  is  yet  another  factor  that 
might  not  suggest  itself  to  the  average  reader. 
In  time  of  battle  the  men  on  board  a  war- 
ship are  divided  into  groups,  as,  for  instance, 
the  gun  crews,  and  each  squad  is  in  effect 
imprisoned  in  a  closed,  armor-clad  com- 
partment. With  steam  or  the  other  enu- 
merated forces  employed,  an  accident  that 
involved  the  cutting  of  a  pipe  line  would 
have  an  injurious  and  distracting  effect  upon 
the  men  in  the  compartment  or  compart- 
ments affected,  whereas  with  electricity 
there  is,  even  in  case  of  accident,  no  danger 
of  panic.  There  has  been  a  gradual  ex- 
tension of  the  use  of  electricity  for  operating 
warship  auxiliaries  until  now  only  the  steer- 
ing engine  and  the  capstan  or  windlass  re- 
main in  the  class  of  steam  driven  machines, 
though  even  in  this  sphere  electrical  means 
of  handling  the  valves  are  sometimes  em- 
ployed. 

One  of  our  latest  modern  battleships  as, 
for  instance,  the  Connecticut,  has  a  be- 
wildering number  and  variety  of  direct  cur- 
rent motors.  There  are  motors  of  from  15 
to  35  horse  power  each  for  turning  the  tur- 
rets— the  steel  cheese-boxes  in  which  the 
big  guns  are  enclosed;  motors  of  from  five 
to  eight  horse  power  each  for  elevating  the 
guns;  motors  of  from  three  to  10  horse  power 
for  gun  ramming;  and  motors  of  from  three 
to  55  horse  power  each  for  hoisting  and  con- 
veying the  ammunition  for  the  huge  rifles. 
Then  there  is  a  50  horse  power  motor  for 


lifting  out  of  the  water 
and  depositing  on  the  deck 
of  the  battleship,  the  power 
launches  that  act  as  ten- 
ders of  the  warship.  There 
are  likewise  motors  for  op- 
erating doors  and  hatches 
and  deck  winches,  to  say 
nothing  of  the  motors  for 
the  wireless  telegraph,  tel- 
ephone, and  for  interior 
communication. 

For  ventilating  purposes 
there  are  on  ship-board  no 
less  than  106  motors,  rang- 
ing in  power  all  the  way 
from  one-twelfth  of  one 
horse  power  to  12  horse 
power  each.  In  the  work- 
shop on  board  there  are 
self-contained  motors  of 
from  one-fourth  to  seven 
horse  power  for  operating 
There  are  two  80-horse 
for  operating  the    torpedo 


machine   tools, 
powei    motors 

air  compressers  and  four  motors  of  two  or 
three  horse  power  each  for  operating  fresh 
water  and  sanitary  pumps.  There  is  a 
motor  in  the  laundry  and  in  the  galleys  or 
kitchens  are  several  motors  foi  operating 
the  dough  mixeis,  dish  washers,  meat  chop- 
pers and  potato  peelers.  Indeed  the  pre- 
paration of  the  food  for  900  officers  and 
men  on  a  battleship  is  done  largely  by 
electrical  power. 


\t 
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Electric  lighting  is  universal  in  the  navy. 
In  addition  to  the  regular  16  and  32  candle 
power  lamps  there  are  employed  such 
novelties  as  a  150  candlepower  diving  lamp 
and  a  six  candlepower  torpedo  lamp.  This 
torpedo  lamp  is  mounted  on  the  end  of  a  rod 
for  examining  the  interior  of  automobile 
torpedos  and  is  made  long  and  narrow  so 
that  it  can  be  inserted  in  the  small  orifices 
in  the  side  of  the  torpedo.  The  16  candle- 
power  lamp  is  the  working  lamp  for  general 
lighting  throughout  a  battleship,  the  32 
candlepower  lamp  being  used  for  signals, 
running  lights,  truck  lights,  etc.,  and  in  the 
dimly  lighted  magazines  and  shell  rooms 
where  the  ammunition  is  stored  deep  in 
the  bowels  of  the  ship. 

A  type  of  five  candlepower  instrument 
lamp  is  employed  for  illuminating  the  in- 
dications of  "lamp  indicating  instruments" 
such  as  the  helm  angle  indicator,  helm  tele- 
graph, engine  telegraph,  etc.,  and  for  light- 
ing binnacles  and  the  mechanical  telegraphs 
that  flash  orders  simultaneously  to  all  parts 
of  the  big  ship.  A  number  of  searchlights 
have  place  on  every  battleship.  The  sizes 
most  in  use,  rated  by  diameter  of  mirror, 
are  13-inch,  18-inch,  24-inch  and  30-inch. 
Two  36-inch  searchlights  have  been  in  use 
and  one  60-inch  has  been  installed  on  one 
of  the  ships. 

Night  signaling  is  one  of  the  most  impor- 
tant spheres  in  which  use  is  made  of  elec- 
tricity in  our  navy.  The  object  of  this  class 
of  apparatus  is  to  rapidly  and  accurately 
transmit  from  one  station  on  shipboard  to 
another  distant  station,  by  means  of  lights, 
a  pre-arranged  code  of  signals  when  darkness 
prevents  other  means  of  visual  signaling. 
The  system  is  most  frequently  employed  in 
signaling  from  one  vessel  to  another;  for 
squadron  or  fleet  maneuvers;  and  for  com- 
munication between  warships  and  co-oper- 
ating military  commands  on  shore.  The 
signalling  is  done  by  means  of  double  lan- 
terns, the  upper  half  of  which  is  red,  and 
the  lower  half,  white.  The  connections  for 
individual  signals  are  made  by  means  of  a 
keyboard  which  has  thirty  lamp  indications 
and  56  interpretations.  The  blinker  light 
is  a  device  used  as  an  auxiliary  means  of 
signalling  by  wigwag  code,  employing  a 
flashing  light  for  the  purpose.  Then  on  the 
bridge  of  the  battleship  is  a  two-arm  sema- 
phore. The  two  arms  are  used  as  shape 
signals  in  the  daytime  but  they  are  also 
fitted  with  three  lamps  each  for  night  use. 


The  arms  are  operated  independently  by 
means  of  cranks  and  sprockets  and  at  the 
top  is  a  fixed  red  light  which  serves  as  a  mark 
for  fixing  the  attention  of  observers  when 
awaiting  signals.  The  light  is  screened  for 
all  directions  save  that  in  which  the  signal 
is  to  be  sent. 


Tungsten  Sign   Lamp 

Tungsten  lamps  for  electric  signs  are  ex- 
pected to  offer  great  opportunities  for  the 
display  of  artistic  taste  and  the  designers 'skill. 
The  light  is  much  whiter  and  more  brilliant 
than  that  of  the  carbon  filament  lamp  and 
a  more  striking  and  attractive  effect  may  be 
obtained. 


TUNGSTEN   SIGN   LAMP 

The  tungsten  sign  lamps  have  V  shaped 
filaments,  as  shown  in  the  sketch,  which  are 
strong  and  durable,  being  well  anchored  and 
supported.  They  are  made  in  the  five  watt 
size  giving  four  candlepower,  and  are  used 
on  10  to  12  volts.  Their  life  is  about  2000 
hours. 

There  are  two  ways  of  using  these  10  volt 
lamps  on  ordinary  no  volt  lighting  circuits; 
either  by  connecting  a  number  of  them  (10 
to  12)  across  the  circuit  in  series,  or  else  by 
using  special  transformers  or  compensators 
as  they  are  called,  which  are  made  for 
the  purpose. 


Nitrogen  Fertilizers  from  the  Air 

Several  representatives  from  European 
concerns  interested  in  the  manufacture  of 
nitrogenous  fertilizer  from  the  air  are  in  this 
country  looking  for  options  on  good  water 
power  for  hydro-electric  development  in  con- 
nection with  the  fertilizing  industry. 
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Convenient  Bracket  Light 

A  bracket  electric  light  fixture  particularly 
adaptable  to  the  use  of  surgeons,  dentists, 
draftsmen,  etc.,  is  shown  in  the  sketches. 
This  bracket  is  so  designed  that  it  may  be 


spiral  may  be  described  with  the  end  of  the 
bracket,  starting  with  a  circle  not  more  than 
two  inches  in  diameter  and,  when  _  the 
bracket  is  fully  extended,  ending  with  a  circle 
twelve  feet  in  diameter.  There  is  sufficient 
friction  in  this  joint  so  that  the  bracket  will 
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CONVENIENT   BRACKET   LIGHT   FIXTURE 


fastened  to  either  wall  or  ceiling  at  any  con- 
venient point  desired,  and  being  provided 
with  a  universal  joint  near  its  base,  it  can  be 
swung  or  moved  to  any  angle.  The  con- 
struction of  the  joint  is  such  that  a  perfect 


remain  in  any  position  in  which  it  is  placed. 
The  bracket  may  be  telescoped  until  it 
extends  outward  not  more  than  three  feet, 
or  may  be  extended  to  a  distance  of  almost 
nine  feet.     Tn  addition  to  this  the  terminal 
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arm^which  holds  the  lamp  proper  is  hinged 
and  swiveled  so  that  it  is  independently  ad- 
justable to  any  desired  position.  By  means 
of  a  special  device  the  bracket  is  made  to  re- 
tain its  rigidity  even  when  extended  to  its 
greatest  length,  and  although  the  sections 
telescope  smoothly  one  within  the  other, 
provision  is  made  so  that  all  lost  motion  is 
automatically    taken    up. 


Show  Window  Lighted  With  Flaming 

Arcs 


Merchants  realize  more  and  more  the 
strong  attractive  power  which  plentiful  illu- 
mination in  their  store  windows  exerts.  Flam- 
ing arc  lamps  are  among  the  most  attractive 
illuminants  that  can  be  used;  they  are  the 
kind  you  so  often  see  in  front  of  theaters, 
etc.,  giving  the  intensely  brilliant  yellow  or 
orange  colored  light. 

^Hitherto  it  has  not  been  possible  to  use 
these  lamps  in  the  store  windows  for  two 
reasons;  one  being  the  fact  that  the  peculiar 
light  would  not  show  the  color  values  of  the 
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fabrics  in  their  true  relation,  the  other  being 
that  the  flaming  arcs  are  more  apt  to  drop 
sparks  than  the  ordinary  arcs  and  the  Board 
of  Fire  Underwriters  would  not  sanction  their 
use  for  window  lighting. 

These  objec- 
tions have,  how- 
ever, been  over- 
come by  a  new 
type  of  flaming 
arc  and  a  new 
method  of  instal- 
lation. The  new 
lamp  is  known  as 
the  "Trucolor" 
and  gives  2500 
candle  power  of 
true  white  light, 
showing  the  fab- 
rics in  their  true  ^ 
color  values  and  mounting  of  flaming 
enabling  the  colors    ARC  ™  SH0W  window 

to  be  distinguished  almost  as  readily  as  in 
the  daytime. 

The  method  of  installation  employed,  and 
which  has  been  approved 
by  the  Underwriters,  is 
shown  in  the  sketch.  The 
lamp  is  in  a  compartment 
shut  off  from  the  lower 
part  of  the  window  contain- 
ing the  inflammable  fabrics. 
Immediately  below  the 
lamp  in  the  ceiling  of  the 
window  is  a  Holophane 
glass  hemisphere  which 
throws  a  beautifully  dif- 
fused light  in  every  part 
of  the  window  and  at  the 
same  time  prevents  any 
sparks  from  falling  upon 
the  goods  displayed. 

In  the  halftone  illustra- 
tion is  seen  one  of  Mil- 
waukee's newest  stores, 
which  uses  this  system.  On 
the  poles  in  front  are 
two  Aurola  flaming  arcs, 
giving  the  characteristic 
flaming  arc  color.  These 
attract  the  attention  of  the 
people  from  a  considerable 
distance.  In  the  window 
itself  are  visible  the  Holo- 
phane hemispheres  of  the 
Trucolor  lamps  installed  as 
described   above. 


Light  Therapeutics 


Physicians  today  look  upon  light  and  also 
static  electrcity  as  auxiliary  agents  helpful 
in  many  cases,  in  conjunction  with  certain 
well  denned  methods  of  treatment,  in  bring- 
ing about  the  desired  end.  About  a  decade 
ago,  or  perhaps  a  little  more,  static  electric 
machines  were  just  coming  into  use  and  we 
also  began  to  hear  a  great  deal  about  light 
baths  and  light  cures.  There  was  at  first  a 
general  rush  to  adopt  these  methods  and 
many  physicians  were  inclined  to  over  esti- 


widely  varying  effects  on  animal  organisms, 
thus  the  ultra  violet  rays  have  perhaps  ten 
times  the  bacteriacidal  power  of  the^  red, 
yellow  and  green  rays,  although  there  is  in- 
disputable evidence  that  these  latter  rays  are 
by  no  means  devoid  of  germicidal  power. 

It  is  Prof.  Finsen's  theory  that  the  curative 
value  of  light  was  greatest  at  the  ultra  violet 
end  of  the  spectrum,  although  he  did  not 
ignore  the  undoubted  beneficial  effect  of  the 
remaining  ravs  in  certain  indications,    and 


ELECTRIC    LIGHT    BATH 


mate  their  value  and  look  upon  them  more 
or  less  as  cure-alls.  A  reaction  then  took 
place  and  the  static  machine  and  light  bath 
got  a  severe  bump.  They  have  now,  how- 
ever, found  their  place  in  legitimate  practice 
as  efficient  aids  in  many  cases  and  as  such 
they  are  used. 

Light  therapeutics,  especially,  is  rapidly 
making  a  place  in  medical  practice.  When 
using  fight  as  a  unity  the  nearer  it  approaches 
the  quality  of  solar  light,  the  better  the  re- 
sults. 'When  decomposed  the  different  rays 
of  the  spectrum  differing  as  they  do  as  to 
wave  length  and  rate  of  vibration,  produce 


the  Finsen  apparatus  for  light  treatment  was 
and  is  designed  with  a  view  of  producing 
light  with  the  greatest  possible  number  of 
ultra  violet  rays  and  the  elimination  largely 
of  the  remainder  of  the  spectrum,  and  there 
is  no  question  but  that  lamp  outfits  of  the 
Finsen  type  possess  greater  germicidal 
power  than  those  of  any  other  pattern. 
The  usefulness,  however,  of  the  ultra  violet 
rays  is  greatly  restricted  because  of  their  lack 
of  penetrating  power;  a  thin  layer  of  blood 
will  absorb  a  very  large  percentage  of  these 
rays  and,  but  a  comparatively  small  per  cent 
will  penetrate  the  tissues  to  any  great  depth. 
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although  it  has  been  shown  that  a  few  of 
these  rays  will  filter  through  to  the  under- 
lying tissues,  and  modern  technique  has  de- 
vised means  for  increasing  their  penetration 
by  forcing  the  blood  out  of  the  intervening 
tissues  by  pressure  and  other  means. 

It  is  now  claimed  that  other  portions  of 
the  spectrum  possess  an  equal,  if  not  greater 
amount  of  curative  value  than  the  ultra 
violet.  Physiological  processes  are  rapid  in 
light  red,  slightly  slower  in  green,  and  con- 
siderably slower  in  violet.  Experiment  has 
shown  that  the  same  patient  will  feel  per- 
fectly comfortable  in  the  red  or  orange  light; 
not  so  well  in  the  green,  and  a  general  faint- 
ness,  and  desire  for  sleep,  in  the  violet. 

Prof.  Schlager  in  Vienna  endeavored  to 
quiet  maniacs  by  exposing  them  to  blue  light, 
and  in  some  instances  the  desired  effect  was 
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obtained  by  removing  them  to  a  room  which 
had  windows  of  blue  glass,  when  all  other 
measures  to  quiet  them  had  failed. 

As  opposed  to  the  lack  of  penetrating 
power  of  the  ultra  violet  the  blue  rays  possess 
the  power  of  penetrability  to  a  marked  de- 
gree, red  and  ultra  red  to  a  still  greater  de- 


gree. It  is  the  red  rays  that  carry  with  them 
the  greatest  portion  of  the  heat  so  useful  in 
treating  the  deep  parts  of  the  organism. 

To  sum  up;  violet  and  ultra  violet  rays  are 
bacteriacidal,  antiseptic;  blue  rays  and  the 
central  portion  of  the  spectrum,  tonic,  seda- 
tive, penetrative;  red  and  ultra  red,  stimula- 
tive, slightly  irritant,  deeply  penetrative,  and 
thermal. 

Moist  heat  tends  rather  to  promote  sup- 
puration while  heat  administered  in  light 
treatments  aborts  pus  formation  and  sup-- 
puration,  and  it  is  owing  to  this  fact  that  con- 
centrated light  and  heat  seems  to  be  the 
ideal  treatment  for  all  suppurative  diseases. 

In  order  that  all  of  the  therapeutic  prop- 
erties of  light  may  become  available  when 
the  light  is  used  as  a  unity  it  is  absolutely 
essential  first,  that  the  light  be  produced 
in  great  volume,  that  it  be  of  the  proper 
quality  and  concentrated  as  greatly  as 
the  tolerance  of  the  patient  will  permit. 
This  is  accomplished  by  various  devices 
such  as  electric  bath  cabinets  and  portable 
incandescent  lamps  provided  with  reflectors. 

American  Telephones  in  Pekin 

An  American  telephone  system,  with 
American  instruments,  switchboards,  cable 
and  appliances,  is  soon  to  serve  the  city  of 
Pekin.  The  Chinese  Empire,  though  ab- 
solutely lacking  in  any  such  improvement  up 
to  today,  has  at  last  awakened  to  the  need 
of  a  modern  system  of  communication. 

The  order  amounts  to  about  $150,000,  and 
covers  a  complete  telephone  plant  of  the 
most  modern  tvpe,  including  several  hundred 
thousand  feet  of  lead  covered  aerial  and  un- 
derground cable.  The  contract  called  for 
complete  delivery  at  Tien-Tsin  by  February 
2,  1 9 10,  allowing  only  six  months  from  the 
time  the  order  was  received  for  making  and 
delivering  to  the   Chinese  government 

New  Discoveries  of  Radium 


Valuable  deposits  of  radium-bearing 
pitchblende  are  said  to  have  been  discovered 
on  the  Mc Cloud  river  in  California.  Sim- 
ilar discoveries  are  also  reported  in  the 
Cripple  Creek  district  in  Colorado.  Pitch- 
blende is  a  rock,  tons  and  tons  of  which  must 
be  ground  up,  treated  chemically,  washed, 
precipitated  and  filtered,  over  and  over  again 
to  obtain  a  few  grains  of  the  precious  radium- 
bearing  salts. 
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Some  Interesting  Experimental 
Apparatus 

When  alternating  current  is  flowing  in  a 
wire  it  will  induce  in  another  wire  brought 
near  it  a  current  of  like  character,  even 
though  the  two  wires  do  not  touch.  This 
is  the  principle  of  the  ordinary  transformer. 
By  employing  the  principle  in  various  ways 
many  interesting  experiments  may  be  per- 
formed, which  are  very  mystifying  to  the 


FIG.    I.      LAMP   COIL 

uninitiated,  since  there  is  no  physical  con- 
nection between  the  apparatus  and  the  indu- 
cing current.  Some  simple  devices  for  per- 
forming experiments  with  induced  current 
are  shown  below. 

Fig.  i  is  known  as  a  lamp  coil.  This  is  a 
well  insulated  coil,  which  may  be  immersed 
in  water,  with  inside  terminals  for  attaching 


FIG.  2.     HAND  COLL  FIG.  3.      COPPER  RING 

a  lamp  socket.  The  coil  is  proportioned  so 
that  its  specific  gravity,  is  slightly  greater 
than  that  of  water,  when  the  lamp  is  in- 
serted, consequently  the  coil  will  sink  to  the 
bottom  when  immersed  in  water.  When 
placed  over  an  alternating  current  magnet 
pole  the  induced  current  in  the  coil  will 
illuminate  thr  lamp  under  water  and  the 
magnetic  repulsion  of  the  current  in  the  coil 
will  also  raise  the  lamp  and  coil  in  the  water 
and  balance  them  at  a  certain  distance  above 


the  magnet  pole  where  the  magnetic  repulsion 
is  exactly  equal  to  the  addition  of  weight  of 
the  lamp  and  coil  over  the  water  they  dis- 


FIG.   4.      ALUMINUM   SPIRAL 

place.  It  is  also  useful  for  showing  the  pres- 
ence of  the  magnetic  field  around  an  alter- 
nating current  magnet  pole — its  direction, 
shape  and  density. 

A  "hand  coil"  is  showm  in  Fig.  2,  and 
consists  of  a  coil  wound  with  very  fine  wire 


FIG.    5.      FLAT  COPPER   SPIRAL 

used  for  illustrating  or  explaining  the  mag- 
netic field.  With  it  a  sufficiently  high  po- 
tential is  obtained  to  give  a  strong  shocking 
sensation  if  held  in  the  uncovered  hand  and 
brought  into  the  alternating  magnetic  field. 

Fig.  3  is  a  solid  copper  ring  five  inches  in 
diameter.  This  may  be  used  for  illustrating 
electromagnetic  repulsion  of  an  alternating 
current  field.  When  held  in  an  alternating 
field  it  will  heat  rapidly,  although  its  sec- 
tional diameter  is  \  inch.  By  spreading 
steel  filings  on  a  plate  glass,  placing  them 
on  alternating  magnetic  pole  and  using  this 
copper  ring,  several  instructive  experiments 
can  be  illustrated. 

The  aluminum  spiral  shown  in  Fig.  4  is 
made  of  |  inch  aluminum  rod  with  termi- 
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nals  for  attaching  a  low  potential  lamp  or 
piece  of  wire.  When  brought  into  a  strong 
alternating  current  field  the  lamp  can  be 
lighted  or  the  wire  melted  in  what  seems  to 
be  a  very  mysterious  manner. 

A  spiral  coil  wound  with  flat,  cotton- 
insulated  copper  wire  or  ribbon  is  shown  in 
Fig.  5.  This  coil  may  be  suspended  from 
balance  arm  to  illustrate  electromagnetic 
attraction  and  repulsion.  The  ends  are 
connected  together  and  suspended  from  the 
balance  arm  over  the  magnet.  While  the 
coil  is  in  this  position  pass  the  current 
through  the  magnet.  This  will  cause  the 
coil  to  be  repelled.  When  the  current  is 
stopped  it  will  be  strongly  attracted,  and  if 
ordinary  alternating  current  is  used  in  the 
primary  coils,  the  spiral  coil  will  be  repelled. 


An  Example  of  Economy 

A  striking  example  of  the  economy  that 
can  be  effected  by  substituting  electric  power 
for  hand  labor  is  shown  by  the  application 
of  a  20  horse  power  alternating  current  motor 


push,  and  only  one  attendant  to  operate  the 
motor.  Hence  the  decrease  in  cost  for  labor 
amounted  to  the  sum  paid  for  one  man's 
service  for  24  hours  a  day,  or  two  on  shifts 
of  twelve  hours,  or  three  on  eight  hours. 
These  men  were  paid  15  cents  an  hour  or 
$3.60  a  day  or  $1314  per  year  of  365  days. 
The  cost  for  electrical  power  was  but  $96.00 
in  the  year  and  there  was  no  repair  or 
maintenance  cost.  Hence  the  net  saving 
was  $1218  a  year. 

The  total  cost  of  installing  the  electrical 
equipment  including  wiring,  construction  of 
donkey,  cost  of  motor,  etc.,  was  in  round 
numbers  $1500,  so  that  the  saving  almost 
paid  for  the  equipment  in  the  first  year,  or 
looked  on  as  an  investment  it  was  paying 
practically  80  percent  dividends. 

The  saving  in  time  effected  by  the  use  of 
the  motor  is  perhaps  more  important  than 
the  actual  cash  economy,  since  the  motor- 
operated  turntable  can  handle  several  times 
as  many  locomotives  in  a  given  time.  This 
is  of  great  importance  in  relieving  congestion 
of   traffic  near  the   turntable    especially    at 
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to  a  turntable  on  one  of  the  railroads  in 
New  York  State.  This  turntable  had 
previously  been  turned  by  men  employed 
regularly  at  other  duties,  but  called  on  every 
time  a  locomotive  was  to  be  turned.  These 
two  squads  of  men,  by  pushing  on  the 
handle,  could  accomplish  the  purpose  but 
slowly,  and  hence  their  time  at  their  regular 
work  was  of  necessity  materially  shortened. 
In  fact  the  average  time  lost  by  the  men 
amounted  to  at  least  the  continuous  service 
of  two  men  for  twenty-four  hours  a  day. 
But  with  the  motor  no  men  were  needed  to 


terminals  where  manv  locomotives  often 
come  in  at  the  same  time.  It  is  difficult  to 
reduce  rapid  movement  of  equipment  and 
freedom  from  delay  in  the  movement  of 
traffic  to  cash  value,  but  the  importance'of 
the  maintenance  of  the  schedule  is  so  gieat 
that  railroad  officials  are  warranted  in  heavy 
expenses  for  equipment  that  helps  to  this 
end.  The  motor  may  be  applied  and  the 
current  transmitted  to  it  in  several  differ- 
ent ways,  but  the  method  very  frequently 
used  is  shown  in  the  illustrations. 

S.  Adams. 
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Magnets  for  Lifting  Steel  Rails 

In  the  great  steel  plant  at  Gary,  Ind.,  one 
of  the  most  remarkable  applications  of  elec- 
tricity is  presented  by  the  massive  lifting 
magnets,  which,  working  in  pairs,  lift  10 
tons  of  steel  rails  at  a  load  and  deposit  them, 
all  snugly  arranged,  on  the  waiting  flat  car. 

The  magnets  which  accomplish  this  task 
ire  known  as  electromagnets.  They  are 
built  somewhat  on  the  principle  of  huge 
horse  shoe  magnets  but  do  not  depend  for 
their  lifting  power  upon  permanent  mag- 
netism, as  in  the  case  of  the  latter.     They 


up  bodily  and  laid  on  the  car.  Then  the 
current  is  switched  off  and  the  magnets  let 
go  their  hold  and  are  ready  for  another  load. 
In  this  way  3000  tons  of  rails  can  be 
loaded  by  a  single  pair  of  magnets  in  20 
hours.  The  rails,  moreover,  are  not  bent 
in  the  process  of  handling  and  loss  on  this 
score  is  eliminated. 


Methods  of  Reviving  Dry  Cells 

The  term  "dry  cell"  as  applied  to  the 
small  batteries  which  are  so  widely  used 
for  various  purposes  is  a  misnomer,  since 
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are  wound  in  the  middle  with  great  coils  of 
insulated  wire,  in  the  same  manner  that  the 
fields  of  a  dynamo  are  wound,  and  their 
lifting  strength,  when  current  is  passed 
through  the  coils,  then  increases  in  direct 
proportion  to  the  number  of  turns  of  wire 
in  the  coils  and  the  strength  of  the  current 
passing  therein. 

The  pole  pieces  of  the  magnets  are  per- 
fectly straight  along  the  bottom  and  wide 
enough  to  rest  across  several  rails  at  a 
time  as  shown  in  the  picture.  The  magnets 
are  lowered  by  powerful  cranes  until  they 
rest  on  the  rails,  then  the  current  is  turned 
into  the  coils  and  the  rails  are  gripped  with 
an  almost  irresistible  force  and  are  picked 


these  batteries  are  really  not  dry  inside  but 
contain  liquid  absorbed  in  sawdust,  plaster 
of  paris,  gelatine,  etc.  The  liquid  is  gen- 
erally a  solution  of  sal  ammoniac  and  water. 
The  zinc  and  carbon  elements  of  the  cell 
are  in  contact  with  this  "paste,"  and  should 
the  latter  become  dried  out,  as  is  pretty  sure 
to  be  the  case  with  cells  several  months  old, 
they  lose  their  efficiency  and  frequently 
become  practically  useless  although  they 
may  never  have  been  called  upon  to  furnish 
current. 

Once  a  battery  has  been  dried  out  in 
this  way  it  is  never  possible  to  make  it  as 
good  as  new  or  cause  it  to  develop  its  full 
voltage  for  any  considerable  length  of  time. 
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buf  there  are  ways  in  which  it  may  be  re- 
vived to  a  certain  extent  and  made  better 
than  none  at  all.  Some  of  the  readers  of 
Popular  Electricity  have  sent  in  descrip- 
tions of  methods  they  have  used  in  reviving 
cells,  which  are  given  below  and  which  will 
answer  the  inquiries  of  many  who  have 
asked  for  information  on  this  subject. 

Method  i.— Remove  the  cover  from  the 
cell  and  scrape  the  outer  surface  of  the  zinc 
fairly  clean.  Next  take  a  nail  and  punch 
quarter  inch  holes  about  three-quarters 
of  an  inch  apart  all  over  the  surface.  This 
completes  the  zinc  and  carbon  elements 
of  the  cell.  Next  procure  a  quart  wine 
bottle  and  remove  the  neck  so  as  to  leave 
a  jar  about  six  inches  in  height  The 
easiest  way  to  do  this  is  to  take  a  piece  of 
cotton  string  dampened  with  kerosene  and 
tie  it  around  the  bottle  at  the  proper  place, 
light  it,  and  after  it  has  burned  out,  plunge 
the  bottle  neck  downwards  into  a  bucket 
of  cold  water. 

Set  the  cell  in  the  center  of  the  jar  and  fill 
the  remaining  space  with  common  salt  to 
within  one  inch  of  the  top,  and  pour  in 
water  until  the  salt  is  thoroughly  wet,  leaving 
a  little  to  cover  the  surface  so  as  to  make  up 
for  evaporation.  Let  the  cell  stand  for  a 
few  hours  until  the  brine  has  had  time  to 
soak  in  through  the  holes  in  the  zinc.  Then 
it  will  we  ready  for  use. 

The  above  makes  a  very  good  cell  for 
any  kind  of  open  circuit  work  such  as  work- 
ing electric  bells,  etc.  It  is  a  very  cheap 
cell  to  make  as  old  dry  cells  can  be  pro- 
cured for  a  very  small  sum  of  money  at 
automobile  shops. 

Method  2.— Take  a  6o-penny  spike  and 
make  about  25  or  30  holes  through  the  zinc 
cover  of  the  cell.     These  holes  should  start 
near  the  bottom  and  extend  about  one-half 
or  two-thirds  of  the  way  up.   Get  a  glass  jar 
that  is  about  an  inch  larger  in  diameter 
than  the  cell  and  put  half  an  inch  of  coarse 
sawdust  in  the  bottom.     Now  set  the  cell 
in  the  jar,  leaving  an  equal  space  all  around. 
Fill  the  space  between  the  cell  and  jar  with 
coarse  sawdust  and  pour  on  a  soultion  of 
sal  ammoniac  to  thoroughly  soak  the  saw- 
dust.    The  cell  will  then  be  found  to  de- 
liver   a   fairly   strong   current   once   more. 
Be  careful  not  to  tamp  the  sawdust  too  hard 
or  you  will  crack  the  glass  jar. 

Method  3. — The  old  pitch  plug  is  broken 
out  of  the  battery,  and  the  pieces  saved  to 
be  remelted.     Pour  out  and  save  the  sand 


or  sawdust,  which  comes  next  to  the  pitch. 
Lift  up  the  crimped  paper  which  comes 
next,  until  the  contents  of  the  battery  are 
exposed.  Then  take  a  large  spike  nail, 
and  drive  holes  in  the  black  composition 
that  makes  up  the  battery,  sprinkle  some 
powdered  sal  ammoniac  over  the  holes, 
and  fill  them  nearly  to  the  top  with  water. 
Allow  the  battery  to  set  until  the  water  has 
thoroughly  soaked  into  the  composition,  then 
pour  back  the  sand.  Next  remelt  the  pitch 
which  you  saved  and  pour  it  back  over  the 
top;  this  thoroughly  seals  the  battery  and 
prevents  evaporation.  By  this  method 
the  cells  may  be  renewed  until  the  zinc  is 
eaten  away. 

Welding  Tungsten  Lamp  Filaments 

The  chief  drawback  to  the  tungsten  in- 
candescent lamp  now  so  extensively  used 
is  its  liability  to  breakage.    This  is  more 
liable  to  happen  while  the  filament  is  cold,  for 
the  material  from  which  it  is  made  is  more 
brittle  then  than  while  lighted  and  in  a  state 
of    incandescence.     It    frequently    happens 
that  a  jar  or  heavy  vibration  parts  the  fila- 
ment at  one  point,  leaving  two  ends  sep- 
arated from  each  other  by  the  springiness 
of   the    filament   though   not   drawn   apart 
endwise.    The  break  puts  the  lamp  out  by 
opening  the  circuit  through  the    filament. 
With   the   old   carbon   filament   lamp   this 
meant  a  spoiled  lamp,  no  repair  of  the  break 
being  possible.    The  ordinary  user,  basing 
his  act  on  experience  with  the  old  type, 
when  he  finds  his  tungsten  lamp  similarly 
broken  consigns  it  to  the  scrap  heap  with 
a  sigh  and  a  quick  mental  calculation  to 
see  if  what  he  has  saved  in  his  monthly  bills 
has  paid  for  the  new  lamp  he  must  buy. 

Many  times  this  replacement  could  be 
saved  by  repairing  the  broken  lamp  if  the 
user   would    make    the    attempt.     Leaving 
the  lamp  in  the  socket  with  current  turned 
on  gently  tap  the  bulb  with  one  finger  to 
make  the  broken  ends  vibrate  and  wave 
about,  the  idea  being  to  make  them  touch 
one  another.     If  the  lamp  is  on  a  drop  cord 
or  on  a  portable  stand,  turn  it  at  various 
angles  while  tapping  and  a  little  patience 
will    frequently    reward    the    experimenter 
with  gratifying  results,  for  the  instant  the 
broken  ends  come  into  contact  the  current 
flows  and  the  filament  heats  to  incandescence 
and  a  weld  is  effected.    The  lamp  can  then 
be  turned  off  and  on  as  before  and  may  b* 
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considered  as  a  new  one  although  the  weld 
is^probably  not  quite  so  strong  as  the  rest 
of  the  filament. 

Care  must  be  taken  not  to  tap  the  bulb 
too  hard  or  a  second  strand  may  break,  and 
then  a  weld  becomes  impossible.  Remem- 
ber the  filament  you  are  trying  to  fix  is 
cold  and  brittle. 


The  "Great  White  Way"  of  Superior 


Tower  Avenue  is  the  tt  Great  White  Way" 
of  Superior,  Wis.  Visitors  to  this  enterpris- 
ing city  at  the  head  of  the  Lakes  are  im- 
mediately impressed  with  the  lighting  of  this 
broad  thoroughfare,  which  is  at  once  artistic 
and  fascinating. 


TOWER   AVENUE   IN  .SUPERIOR 

For  a  half  mile  on  both  sides  of  the  street 
are  located  ornamental  iron  posts,  50  feet 
apart,  making  16  to  the  block.  There  are 
three  opalescent  globes  on  each  post.  The 
top  globe  contains  one  40  watt  tungsten  in- 
candescent lamp  and  the  two  side  lamps  are 
of  100  watts  each.  The  wiring  is  so  ar- 
ranged that  the  top  lamp  may  be  turned  off 
and  the  side  lamps  left  burning  if  so  desired. 

This  unique  lighting  scheme  was  planned  by 
the  publicity  committee  of  the  Superior  Com- 
mercial Club  of  which  F.  E.  Spring  is  chair- 
man, with  the  co-operation  of  the  Superior 
Water  Light  and  Power  Company  of  which 
William  H.  Winslow  is  the  general  man- 
ager. The  property  owners  of  the  city  paid 
for  the  installation  which  amounted  to  about 
$80  per  post  and  the  merchants  with  frontage 


on  the  lighted  section  of  the  street  pay  for 
the  current. 

Altogether  this  is  one  of  the  most  bril- 
liantly lighted  thoroughfares  to  be  found  in 
any  city  and  has  a  marked  advertising  value. 

Attractive  Window,  Display 


An  attractive  window  display  can  be  made 
to  draw  custom  to  the  electrical  supply  store. 
By  "attractive,"  however,  is  not  meant  the 
throwing  of  a  lot  of  odds  and  ends  into  the 
window;  a  coil  of  lamp  cord  here,  a  motor 
there,   some  sockets  and  plugs  in  another 


ATTRACTIVE    WINDOW   DISPLAY 

place — which  only  too  often  presents  the 
sum  and  substance  of  the  supply  dealers 
array. 

There  is  an  electrical  supply  firm  in  Min- 
neapolis, which  makes  a  hit  with  its  unique 
and  interesting  window  displays,  and  the 
one  shown  in  the  picture  is  not  the  first  of 
its  ideas  which  has  appeared  in  these  pages. 
In  this  particular  instance  the  display  rep- 
resents an  air  ship,  copied  from  a  picture 
of  Count  Zepplin's  aerial  craft.  The  ship 
is  seen  rising  from  its  housing  preparatory 
to  its  flight  across  a  very  realistic  appear- 
ing lake. 

The  body  of  the  craft  is  composed  of  600 
electrical  wiring  cleats — the  little  porcelain 
clamps  which  are  used  to  fasten  wires  to 
ceilings.  The  front  end  consists  of  a  large 
Holophane  shade  at  the  apex  of  which  is  an 
incandescent  lamp  for  a  headlight. 

Suspended  from  the  body  are  baskets  con- 
sisting of  outlet  boxes  used  in  wiring,  and 
porcelain  tubes  coming  out  of  the  port  holes 
represent  guns — for  the  title  of  the  display 
is  "  Fighting  Craft  of  the  Future." 


Communication   Methods  on  the  Taf t  Tour 


By  WALDON  FAWCETT 


One  of  the  most  difficult  tasks  in  con- 
nection with  the  carrying  out  of  a  Presi- 
dential tour  and  one  to  the  very  necessity  for 
which  the  general  public  seldom  gives  a 
thought  is  that  of  maintaining  constant 
interrupted  communication  between  the 
White  House  at  Washington  and  the  Presi- 


at  the  White  House  are  put  to  their  wits  end 
to  forge  an  elastic  communicative  chain  that 
will  always  link  the  "  White  House  on 
Wheels"  and  the  executive  offices  overlook- 
ing the  Potomac.  Not  merely  the  distance 
is  to  be  considered,  although  that  does  consti- 
tute a  handicap  when  the  Chief  Magistrate 
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dent  wherever  he  may  be.  It  is  a  compara- 
tively simple  matter  to  keep  in  touch  with 
the  President  when  he  is  absent  from  Wash- 
ington on  a  journey  of  only  a  day  or  two. 
This  is  particularly  true,  thanks  to  wireless 
telegraphy,  when  he  is  aboard  a  Presidential 
yacht  or  other  government  vessel.  Similarly 
the  problem  is  simplified  when  the  President, 
though  absent  from  the  capital  is  located  at  a 
fixed  abode — as,  for  instance,  his  summer 
home  at  Beverly— to  which  permanent  lines 
of  communication  may  be  established. 

It  is  when  the  President  sets  out  on  a  pro- 
longed journey,  as  was  the  case  September 
14th  when  he  began  his  13,000  mile  conti- 
nental tour,  that  the  "intelligence  officers" 


is  3000  miles  from  home.  Much  more  seri- 
ous is  the  circumstance  that  the  President  is 
constantly  jumping  from  place  to  place  at 
the  behest  of  a  whirlwind  itinerary  and  has 
at  no  time  what  could  be  dignified  as  a  "  per- 
manent address."  Finally,  in  the  case  of 
tours  such  as  that  of  this  autumn  the  fact 
that  the  Presidential  party  spends  days  now 
and  then  in  isolated  localities  further  com- 
plicates the  chore  of  keeping  the  Presidential 
finger  on  the  pulse  of  the  nation. 

The  desirability  of  having  our  foremost 
wandering  statesman  ever  within  call  of  the 
"home  office"  in  the  District  of  Columbia 
is  apparent  to  every  citizen,  but  the  actual 
necessity  for  it  can  be  appreciated  only  by 
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5PI  to  catch  him  on  the  wing.  Even  those  per- 
sonal friends  and  political  advisers  whose 
communications,  by  means  of  a  secret  code 
of  signals  on  the  envelopes,  pass  the  secre- 
taries and  reach  Mr.  Taft's  hands  unopened 
take  the  White  House  route  at  such  times. 


FRED    W.    CARPENTER,    SECRETARY 
TO   THE   PRESIDENT 

those  who  realize  to  what  an  extent  Presi- 
dential business  is  transacted  through  the 
White  House  even  though  the  boss  be 
thousands  of  miles  away.  When  the  Presi- 
dent is  settled  at  Beverly  for  the  summer 
many  of  his  correspondents  address  him 
there  but  when  he  is  traveling  on  limited 
schedule  very  few  of  the  letter  writers  attempt 


W.  WHEELER,  U.  S.  SECRET   SERVICE    OFFICER,  WHO   TRAVELS 
AHEAD   OF   THE   PRESIDENTIAL    "SPECIAL" 


WENDELL     W.     MISCHLER,    ASST.     SECRETARY 
TO  THE   PRESIDENT 


They  address  the  White 
House  just  as  persons  who 
wish  to  communicate  with 
the  officers  or  men  of  the 
Atlantic  Fleet  address  their 
letters  "Care  of  the  Post- 
master, New  York",  even 
though  the  fleet  be  known 
to  be  at  Provincetown. 
In  other  words,  the  recog- 
nized forwarding  office 
constitutes  the  best,  surest 
and  quickest  route  to  the 
desired  destination. 

It  is  because  of  this 
vast  volume  of  mail,  often 
numbering  a  thousand  let- 
ters a  day,  which  pours 
into  the  WTiite  House,  and 
by  reason  of  the  desirabil- 
ity of  having  as  much  of  it 
as  possible  disposed  of  at 
the  Executive  Offices,  that 
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the  President  leaves  at  his  base  of  opera- 
tions his  trusted  Secretary,  Mr.  Fred  W. 
Carpenter,  and  contents  himself  for  the 
time  being  with  Assistant  Secretary  Wendell 
W.  Misehler  as  his  immediate  aide  aboard 
the  train.  Mr.  Carpenter,  who,  during  more 
than  six  years  of  the  closest  association  with 
Taft,  has  developed  into  as  capable  an  "un- 


TYPICAL  GOVERNMENT   WIRELESS   STATION    ISED   ON   THE 
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derstudy"  as  such  a  chief  ever  had,  is  at  all 
times  able  to  answer  the  vast  majority  of 
the  letters  addressed  to  the  President  with- 
out so  much  as  bothering  the  busy  Chief 
Executive  with  a  digest  o\  their  contents. 
When  the  President  is  undergoing  the  tension 
of  a  prolonged  speech-making  tour  the  Sec- 
retary redoubles  his  efforts  to  dispose  of  the 
greatest  possible  proportion  of  all  letters  re- 
ceived for  he  knows  that  the  head  of  the 
house  can  ill  spare  the  time  for  such  details 
enroute. 

Of  course  there  are  some  letters  that  re- 
quire a  personal  reply  from  the  President  and 
cannot  well  await  his  return  to  Washington, 
and  these,  together  with  the  commissions  to 
be  signed  and  other  government  documents 
requiring  the  President's  autograph,  are  for- 
warded once  a  day  to  the  Presidential  train. 
With  the  system  working  smoothly  the 
White  House  each  day  dispatches  a  batch 
of  mail  to  the  Presidential  train  and  receives 
from  the  train  a  bundle  of  communications 
including  the  President's  dictated  instruc- 
tions as  to  various  matters,  commissions  and 
other  papers  returned  with  the  Presidential 
signature,  etc. 


Regardless  of  the  fact  that  there  is  this 
continuous  interchange  of  mail,  the  main 
reliance  for  keeping  the  President  in  almost 
momentary  touch  with  the  White  House-is 
placed,  of  course,  upon  telegraphic  and 
telephonic  means.  The  responsibility  for 
the  maintenance  of  this  electrical  bond  rests 
with  what  is  known  as  the  Telegraph  and 

Cipher  Bureau  of  the  Ex- 
ecutive Mansion — in  eftect 
the  nerve  center  of  Ameri- 
can officialdom.  The  offi- 
cial in  charge  of  this  tele- 
phone and  telegraph  head- 
quarters details  one  or 
more  of  his  expert  opera- 
tors to  accompany  the  Pres- 
idential train  and  keep 
open  the  communicative 
system  at  that  end,  whereas 
at  the  White  House  the  tel- 
egraphers, working  in 
"shifts"  maintain  an  ever 
sensitive  receiving  station 
—an  institution  that  is 
open  for  business  every 
minute  of  the  twenty-four 
hours,  seven  days  a  week. 
It  is  the  only  institution  of 
the  kind  undtr  the  govern- 
ment that  is  never  closed. 

The  telegraphic  and  telephonic  experts 
upon  whom  so  much  depends  at  a  time  such 
as  this  begin  their  preparations  long  in  ad- 


Cujjyi  ty'il  by  H  atcUm  l  amei. 

TELEGRAPH  AND  TELEPHONE  BUREAU  AT 
THE  WHITE  HOUSE 

vance   of^the  departure   of   a  Presidential 
party — in  fact,  just  as  soon  as  the  itinerary 
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is  completed.  The  Bureau  first  makes  up 
its  own  itinerary  with  special  reference  to 
telegraphic  and  telephonic  conditions  in  the 
territory  to  be  visited,  and  usually  a  large 
map  is  prepared  on  which  every  stop  of  the 
Presidential  party  is  indicated  with  its  date, 
hour  arid  duration.  By  means  of  this  chart, 
and  a  thorough  system  of  reports  from  train 
dispatchers  the  exact  location  of  the  Presi- 
dent's train  is.  always  known  at  the  White 
House  and. in  emergency  a  message  can  be 
placed  in  the  hands  of  the  Chief  Executive 
almost  at  a  moment's  notice.  For  the  trans- 
action of  the  main  volume  of  Presidential 
business  under  such  conditions  efforts  are 
made  to  handle  the  accumulated  messages 
at  points  where  the  Presidential  party  tarries 
for  some  hours  or  even  days.  For  the  pres- 
ent trip  the  White  House  telegraphers  ar- 
ranged in  advance  to  divide  the  route  of  the 
journey  into  districts  in  each  of  which  will 
be  available  loops  direct  to   Washington. 

]  Something  like  two  dozen  telegraph  wires 
enter  the  White  House  and  it  is  consequently 
possible  to  secure  a  direct  wire  to  any  city 
at  any  time,  reserving  it  for  Presidential 
business  as  long  as  desired. 

The    President  has  a  private  telegraphic 
code  which  he  can  use  while  traveling,  for 
trje  transmission  of  messages  that  it  is  de- 
sired shall  reach  the  White  House  in  abso- 
lute  secrecy.     This  is  seldom   resorted  to, 
however.     President  Taft,  unlike  his  prede- 
cessor, is  an  enthusiast  on  the  convenience 
of  the  long-distance  telephone  and  has  ever 
since  he  entered  official  life  made  extensive 
use  of  the  instantaneous  method  of  com- 
munication.    Roosevelt,     who     would     not 
have  a  telephone  on  his  desk  and  regarded  the 
invention  as  in  much  the  same  class  as  the 
automobile,  seldom  resorted  to  the  telephone 
as  a  means  of  communication  while  traveling, 
but  President  Taft  on  the  other  hand  made 
frequent  use  of  the  facilities  in  his  car  for 
talking  with  Mrs.  Taft,  or  with  Secretary 
Carpenter  at  the  White  House.     Heretofore 
the   Cabinet   officials  in   Washington   have 
been  wont  to  go  to  the  telephone  and  tele- 
graph   headquarters    at   the    White    House 
whenever  they  desired  to  communicate  with 
the  President  on  tour,  but  if  President  Taft 
elects  to  use  the  long-distance  telephone  this 
may  not  be  necessary  inasmuch  as  the  Presi- 
dent, if  the  distance  be  not  too  great,  can  talk 
from  his  car  to  any  government  department. 
The  modern  Presidential  circuit  rider  de- 
pends on  the  White  House  to  keep  him  in 


touch  with  the  news  of  the  world,  or  rather 
that  portion  of  it  which  might  influence 
executive  action.  The  chronicle  of  all  the 
happenings  of  the  day  pours  ceaselessly  into 
the  telegraphic  hopper  at  the  Presidential 
mansion  and  any  tidings  of  importance 
would  be  promptly  communicated  to  the  dis- 
tinguished absentee.  Should  any  great  na- 
tional disaster  occur  or  death  overtake  any 
of  the  world's  rulers  during  the  Presidential 
tour  the  Chief  Magistrate  would  probably 
get  his  first  news  of  it  via  the  White  House, 
and  would  be  enabled  to  take  promptly  any 
action  that  might  be  necessary. 

The  one  contingency  that  can  upset 
previous  calculations  for  keeping  the  White 
House  in  touch  with  a  touring  President  and 
make  necessary  a  readjustment  of^  com- 
municative lines  is  when  unforseen  circum- 
stances, such  as  floods,  landslides  or  wrecks 
make  necessary  a  sudden  change  in  the 
route  of  the  Presidential  "special".  Of 
course,  minor  changes  of  route  are  liable  to 
be  made  at  any  time,  for  the  railroad  officials 
very  often  amend  the  itinerary  after  the 
President  has  gone  to  bed,  in  order  that  the 
sleep  of  the  official  so  sorely  in  need  of  rest 
may  not  be  broken  by  the  sound  of  clanging 
bells  and  shrieking  whistles  in  towns  where 
a  small  portion  of  the  inhabitants  would  be 
awake  to  extend  a  noisy  welcome  to  the  dis- 
tinguished visitor,  even  though  he  did  not 
propose  to  tarry  within  their  gates.^  Such 
minor  digressions  do  not  disrupt  things  in 
the  communicative  chain  but  any  radical 
change  of  route  temporarily  upsets  the  force 
at  the  White  House. 

An  interesting  feature  of  the  perpetual 
" intelligence  service"  of  the  present  Taft 
tour  grows  out  of  the  fact  that  1,165  miles  of 
the  12,759  miles  embraced  in  the  total 
journey  represents  water  travel  on  the 
Mississippi  River.  It  is  the  plan  to  have  the 
Presidential  craft  equipped  with  a  wireless 
telegraphy  outfit,  and  most  of  the  United 
States  naval  vessels  which  will  be  In  the 
river  at  that  time  are  similarly  equipped,  so 
that  there  should  be  no  difficulty  or  delay  in 
transmitting  Presidential  aerograms  to  shore 
stations  and  thence  to  the  White  House. 
Some  of  the  progressive  men  in  charge  of 
the  arrangements  for  the  voyage  down  the 
Father  of  Waters  have  also  suggested  that  a 
wireless  telephone  system  be  installed  so 
that  the  President  may  be  enabled  to  com- 
municate en  route  with  the  vessels  escorting 
the    Presidential   craft. 


Ozone  Generator  in  Chicago  Public  Library 


A  test  of  importance  in  the  adapting  of 
electric  ozone  generators  to  ventilating 
systems  of  large  buildings  is  being  made  in 
the  Chicago  Public  Library.  This  dem- 
onstration is  unique  in  so  far  that  it  is 
said  to  be  the  first  actual  ozone  apparatus 
installed  in  a  large  air  duct,    used  wholly 


to  convey  fresh  air  to  various  rooms  in  a 
large  building. 

In  selecting  the  Chicago  Public  Library 
building  for  this  test,  it  was  necessary  to 
fulfill  the  requirement  that  10,000  cubic 
feet  of  air  per  minute  be  ozonized  complete, 
so  as  to  be  detected  in  the  most  remote  part 
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of  each  room  having  leaders  to  it  from  the 
main  air  duct. 

The  foul  air  in  the  Chicago  Public  Li- 
brary main  reading  room  has  been  the  source 
of  much  adverse  comment  and  discussion 
for  years,  and  only  last  March,  Dr.  W.  A. 
Evans,  health  commissioner  of  Chicago,  in 


which  were  formerly  almost  unendurable 
most  of  the  time  on  account  of  the  lack  of 
fresh  air. 

The  air  ducts  of  the  ventilating  system 
being  so  complex  in  the  library  building, 
there  was  afforded  at  first  only  the  north 
portion  of  the  building  for  demonstration. 


addressing  a  large  audience  in  the  lecture 
room,  stated  that  the  air  in  the  library 
building  was  entirely  unfit  for  use. 

Results  which  have  been  accomplished 
by  the  new  system  are  as  follows: 

Complete  deodorizing  of  the  main  reading 
room,  freeing  from  the  air  odors  which  have 
for  years  so  thoroughly  permeated  all  papers, 
books,  furnishings,  etc.,  in  this  large  room. 

The  injecting  of  absolutely  fresh  sterilized 
air  into  the  room  at  all  times  and  reducing 
the  humidity  in  the  various  rooms  during 
hot  and  oppressive  days  of  last  summer. 

The  disinfecting  of  all  books,  periodicals, 
etc.,  on  shelves,  racks  and  tables,  which 
are  of  easy  access  to  the  public  at  all  times. 

The  perfect  comfort  at  all  times  that  is 
experienced  when  occasion  requires  a  visit 
to  the  large  reading  room  and  other  rooms 


The  ozone  generator,  called  the  National, 
was  installed  in  the  large  air  duct  in 
the  basement  measuring  six  by  nine  feet 
and  is  the  largest  unit  built  for  this  pur- 
pose, consuming  about  6.5  amperes  of 
current  per  hour  with  a  discharge  of  more 
than  15,000  cubic  feet  per  hour.  It  is 
neatly  encased  and  inserted  in  the  opening 
of  the  duct  to  permit  the  suction  of  air  to 
pass  through  it,  thereby  becoming  complete- 
ly charged  with  ozone.  By  placing  the 
ozone  generator  between  the  fan  and  spray 
of  water  used  in  washing  the  air  greater 
efficiency  was  obtained  than  in  placing  it 
in  front  of  the  spray  and  thereby  losing  a 
large  percentage  of  ozone  which  the  water 
would  naturally  take  up. 

In  describing  the  generator  briefly,  it  is 
the  result  of  the  work  of  Mr.  S.  C.  Shaffner 
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and  Mr.  S.  T.  Hutton,  electrical  engineers 
of  Chicago,  who  combined  their  ideas  and 
developed  ozone  generators  to  their  high 
state  of  efficiency.  From  a  feed  wire  of  no 
volts,  a  connection  is  made  to  a  step-up 
transformer  which  discharges  the  current  at 
about  7,000  volts,  which  feeds  into  the  series 
of  electrodes,  which  are  in  the  form  of  ordi- 
nary hair  brushes.  A  static  electrical  charge 
is  thus  maintained,  playing  against  series 
of  glass  plates  and  forming  ozone,  which  is 
a  form  of  oxygen  (03).  The  ozone  so 
formed    has    a   purity  of    97.1    per    cent. 

When  the  filtering  electrodes  become  dirty 
or  clogged,  they  are  easily  rubbed  together 
and  cleaned  as  one  would  clean  two  hair 
brushes.  When  placed  back  in  position  they 
are  as  good  as  new  and  will  generate  their 
full  capacity. 

The  up-keep  amounts  to  nothing,  prac- 
tically, and  the  consumption  of  current  re- 
quired for  a  certain  volume  capacity  of 
ozone,  as  made  by  different  sizes  of  the 
machine,  is  as  follows: 

25  cubic  feet  per  hour 25  watts 

250  "   "   "   "   65  " 

500  "   "   "   "   75  " 

1000  "   "   "   "   140  " 

TOOOO   "    "    "    "    660    ' 


Electric  Horn 


Metallic  sounds  in  factories  and  other 
noisy  places  will  often  absorb  the  sound  of 
electric  bells  for  signal  ourposes  and  make 


ELECTRIC   HORN 

them  ineffective.  In  such  instances  an 
electric  horn  may  be  used  to  advantage. 
This  horn,  which  is^shown  in  the  picture, 


is  operated  by  a  vibrator  which  in  turn  acts 
upon  a  diaphragm  in  such  a  manner  as  to 
make  it  give  out  a  peculiar  sound  readily 
heard  and  unmistakable  amid  the  noise. 
The  action  of  the  electric  vibrator  is  some- 
what analogous  to  induction  coil  mechanism. 
The  horn  measures  eight  inches  from  the 
top  to  the  lower  part  of  the  bell-shaped 
mouth,  which  is  4*  inches,  outside  diameter. 
It  is  water  proof  and  is  made  for  current 
of  any  voltage  from  40  to  250,  direct  or 
alternating. 

An  Object  Lesson 

The  days  of  the  old  fashioned  machine 
shop,  crowded  and  darkened  by  hundreds 
of  leather  belts  from  overhead  line  shafting, 
are  numbered.  Not  only  are  most  new 
shops  provided  with  motor  driven  machine 
tools  but  owners  are  also  rapidly  finding  out 
that  it  is  possible  to  change  over  from  belt 
driven  to  motor  driven  machines  and  save 
enough  in  operating  expense  to  mpre  than 
counterbalance  the  cost  of  installation^ 

Two  views  are  here  presented  showing  a 
machine  room  in  an  old  factory,  where  the 
method  of  drive  is  by  belts  and  shafting,  and 
a  similar  room  in  a  new  factory  built  by  the 
same  company  where  motor  drive  is  em- 
ployed. A  glance  is  sufficient  to  show  the  ad- 
vantages derived.  In  the  first  place  it  is  much 
lighter  and  more  airy  in  the  new  shop,  and 
the  conditions  under  which  the  men  work 
are  immeasurably  better,  tending  toward 
greater  efficiency  and  accuracy  in  turning 
out  the  product. 

Safety  to  workmen  is  another  element. 
With  a  myriad  of  whirling  belts  and  the_  re- 
sulting confusion  there  is  greater  liability 
of  accident. 

Moreover,  in  a  belt-driven  shop  the  line 
shafts  must  be  kept  going  all  of  the  time, 
perhaps  on  occasions  only  operating  a  few 
machines.  This  is  a  useless  waste  of  power. 
With  motor  driven  machines  power  is  only 
consumed  during  the  operation  of  a  machine 
or  group  of  machines.  When  they  are  not 
in  use  a  simple  movement  cuts  off  the  elec- 
tric power  and  waste  is  avoided. 

It  is  an  important  fact  that  in  the  above 
example  identically  the  same  machines  are 
used  in  the  new  plant  that  were  employed 
in  the  old  plant,  as  it  was  found  to  be  a 
simple  matter  to  equip  them  with  motors 
and  secure  just  as  good  speed  regulation  as 
could  be  had  by  belt  drive. 
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TYPICAL  MACHINE   SHOP   BEFORE   THE   INSTALLATION   OF  ELECTRIC  DRIVE 


MACHINE   SHOP    AFTER   THE   INSTALLATION   OF   ELECTRIC   DRIVE.      NOTE   ITS   LIGHT   AND 

AIRY    APPEARANCE 


i 


Unusual  Applications  of  Electric  Heat 


_^Most  of  us  are  familiar  with  the  usual 
applications  of  electricity  to  heating  purposes 
such  as  flat  irons,  cooking  utensils,  soldering 
irons,  etc.,  but  we  are  not  all  aware  of  the 


■ 


-  ■ 


FIG.  I.      IMMERSION   HEATER 

extent  to  which  electricity  may  be  applied 
in^  heating  operations  in  various  industries 
with  which  we  do  not  come  into  daily  con- 
tact. The  object  of  this  article  is  to  illus- 
trate and  describe  a  few  of  these  unique  ap- 
plications.    It  might  be  well  also  to  explain 


FIG.  2.      SOLDER   POT 

that  in  these  utensils  heat  is  produced  from 
the  electric  current  by  passing  the  latter 
through  resistances  of  fine  wire  within  the 
utensil.  This  wire  is  heated  to  a  high 
temperature  by  the  passage  of  the  current. 
In  Fig.  i  is  shown  a  queer  device  called 
an  immersion  heater.  It  consists  of  f-inch 
tubing  bent  in  the  form  of  a  spiral  inside  of 


which  is  the  heating  element  above  de- 
scribed. The  wires  from  the  lighting  cir- 
cuit pass  into  the  top  of  the  tube  and  connect 
with  the  heating  element.  When  current 
is  turned  on  the  whole  spiral  is  heated  to  a 
high  temperature  and  may  then  be  set  down 
into  a  pail  of  water  to  heat  the  contents. 
Current  must  not  be  left  on  when  the  spiral 
is  not  immersed  in  water. 


FIG.  3.   GLUE  POT 

The  solder  pot  shown  in  Fig.  2  is  designed 
and  adapted  for  melting  comparatively  small 
quantities  of  solder,  lead,  babbitt  metal,  and 
similar  metals.  The  smaller  sizes  are  in- 
tended for  use  on  the  bench,   for   tinning, 


M 
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FIG.  4.   LEATHER  WORKING  TOOL  AND 
SWITCHBOARD 

dipping,  soldering  small  parts,  etc.  They 
are  used  [for  a  great  variety  of  purposes 
in  various  manufacturing  establishments. 
Larger  sizes  are  used  for  melting  metal  for 
bearings,  etc. 

An  electric  glue  pot,  Fig.  3,  is  ideal  for 
use  in  a  woodworking  establishment,  paper 
box  factory,  in  fact  any  place  where  glue 
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pots  are  used,  for  the  reason  that  there  is 
absolutely  no  fire  risk.  Glue  pots  are  in- 
variably used  in  places  where  there  are  in- 


FIG.  5.      LEATHER   WORKING   TOOL 

flammable  materials,  and  this  single  ad- 
vantage of  the  electric  glue  pot  is  alone  suf- 
ficient to  cause  its  exclusive  use.     They  are 


FIG.  6.      SHOE   IRONING   TOOL 


FIG.  7.       WOOD    BENDER 

free  from  dirt,  odor,  fire  or  danger.  They 
heat  quickly,  and  by  means  of  the  regulating 
switch  it  is  possible  to  reduce  the  heat  so  that 


the  glue   is  kept  at  just  the  proper  con- 
sistency. 

In  the  manufacture  and  repairing  of  shoes, 


FIG.  8.      CIGAR^BRANDER 

heated  tools  are  employed  in  the  working  of 
the  leather — to  polish  the  edges  of  the  soles 
and  heels,  to  make  the  little  creases  across 
the  toe,  etc.  Figs.  4,  5  and  6  are 
three  types  of  electrically  heated 
shoe  ironing  tools  which  are  pre- 
ferable to  those  heated  over  a 
gas  flame.  The  temperature 
of  the  tools  is  readily  regu- 
lated and  may  be  kept  con- 
stantly at  the  desired  value.  A 
small  switchboard  with  fuses, 
snap  switch  and  regulating  rheo- 
stat is  provided,  which  makes 
a  perfectly  safe  and  conveni- 
ent installation.  brander 
Electricity  is  also  employed  in  the  manu- 
facture of  musical  instruments,  Fig.  7  being 
an  electricallv  heated  wood  bender.     This 


fig.  9. 

CORK 


FIG.  IO.   TOOL  HEATER  AND  ANNEALER 

device  may  also  be  used  by  cabinet  makers 
and  in  pattern  shops  for  bending  woods  for 
veneers. 

You  have,  perhaps,  wondered  how  the 
brands  are  impressed  on  certain  makes  of 
cigars  without  crushing  the  cigar  or  injuring 
the  wrapper.  One  way  is  to  use  an  electric 
brander  such  as  is  shown  in  Fig.  8.  The 
heater  element  maintains  a  constant  tem- 
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perature  and  the  part  which  does  the  brand- 
ing is  interchangeable. 

On  somewhat  the  same  principle  is  the 
cork  brander  shown  in  Fig.  9. 

Fig.  10  is  a  device  designed  to  heat  flat 


tools  used  in  melting  wax  or  shellac  for  filling 
holes  in  furniture  and  similar  purposes.  ^  It 
is  also  designed  for  use  as  an  annealing 
furnace  to  draw  the  temper  out  of  small 
steel  articles. 


Talks  With  the  Judge 


"I  have  noticed  so  many  times  when 
riding  on  the  street  cars  or  elevated  trains 
at  night  that  the  lights  burn  very  dim  at 
times,  when  the  car  is  being  started.  Some- 
times they  almost  go  out  entirely  and  then 
come  on  again  suddenly.  I'd  like  to  know 
the  reason  for  that?"  The  Judge  was  in 
a  question-asking  mood. 

"Suppose  I  answer  that  question  by 
asking  another,"  said  I.  "Suppose  that 
just  above  a  water  faucet  you  were  to  drill 
a  small  hole  in  the  water  pipe;  the  water 
would  rush  out  under  high  pressure. 

"Now  suppose  you  open  the  faucet  wide 
open.  The  pressure  on  the  pipe  at  that 
point  and  for  some  distance  above  will  be 
relieved  and  the  force  of  the  small  stream 
will  be  greatly  diminished — you  can  see 
that  ?  Well,  exactly  the  same  thing  happens 
on  the  street  car.  To  start  the  car  requires 
more  current  than  to  run  it,  and  the  motors 
of  a  street  car  are  so  made  that  they  will 
fairly  eat  up  current  in  order  to  get  the 
necessary  starting  power  or  torque  as  it 
is  called.  Therefore  when  the  motorman 
turns  on  the  current  to  start,  especially  if 
the  going  is  hard  or  it  is  up  grade,  the  motors 
consume  an  enormous  amount  of  current, 
and  this  so  relieves  the  pressure  or  voltage 
of  the  system  that  the  lights  burn  dim,  until 
the  car  is  under  way. 

"Street  car  systems  generally  operate  on 
about  550  volts.  The  lamps  on  the  car  con- 
sume current  at  no  volts  in  order  to  burn 
properly,  and  they  are  connected  in  groups 
of  five  in  series  across  this  550  volts.  Now 
if  the  voltage  impressed  upon  a  lamp  drops  a 
few  volts  below  the  number  on  which  it  is 
designed  to  operate  not  enough  currnet  will 
be  forced  through  the  filament  to  cause  it  to 
glow,  or  it  may  only  glow  at  a  dull  red  heat. 
So  you  see  when  the  car  starts  suddenly  under 
adverse  conditions  the  motors  take  a  great 
deal  of  current  temporarily.  This  reduces 
the  pressure  to  the  lamps,  as  in  the  case  of 
the  water  pipe  analogy,  and  causes  them  to 
burn  dim  because   of  insufficient  current." 


"I  see  through  that  all  right  enough  now," 
said  the  Judge,  "but  it  brings  to  my  mind 
another  question.  You  said  something  about 
five  no-volt  lamps  being  burned  in  series 
across  550  volts,  which  don't  mean  much 
to  me.  But  I  was  just  wondering  if  it  has 
anything  to  do  with  the  fact  that  when  the 
conductor  switches  on  the  lights  in  the  car 
every  turn  of  the  switch  turns  on  five,  also 
if  one  lamp  is  burned  out  there  are  usually 
five  out;  does  it?" 

"Exactly,"  I  said.  "You  see  electric 
incandescent  lamps  are  made  to  burn  on 
certain  voltages,  maybe  on  two,  four,  50, 
110,  220  and  so  on,  the  most  common  kind 
burning  on  no  volts,  which  is  the  most 
common  voltage.  A  lamp  of  a  certain 
voltage,  therefore,  when  connected  to  the 
two  terminals  of  a  circuit  carrying  that  volt- 
age, will  have  just  enough  current  forced 
through  its  filament  to  heat  it  up  to  incan- 
descence. Increase  the  voltage  and  the 
lamp  burns  with  increased  brilliancy  or  if 
a  high  enough  point  is  reached  it  burns 
out.  Reduce  the  voltage  and  it  burns  dim- 
mer and  dimmer  until  finally  it  does  not 
glow  at  all. 

"Suppose  then  that  you  have  a  no-volt 
lamp;  connect  it  across  a  no-volt  circuit 
and  it  will  burn  all  right,  but  connect  it 
across  a  220-volt  circuit  and  it  will  burn  up 
with  a  flash.  However,  if  you  connect  two 
no-volt  lamps  in  series  (one  terminal  of  one 
lamp  to  one  of  the  next  and  the  two  free 
terminals  across  the  circuit)  across  a  220- 
volt  circuit  the  resistance  of  the  two  fila- 
ments will  be  twice  as  great  as  that  of  one 
and  therefore  the  same  amount  of  current 
(^  ampere)  will  flow  through  the  two  lamps 
that  flowed  through  the  one  lamp  on  the 
no-volt  current,  and  the  two  will  then  burn 
properly. 

"It  is  the  same  with  the  5 50- volt  street 
car  circuit.  Five  no-volt  lamps  are  con- 
nected in  series  across  the  550  volts  and 
enough  of  these  groups  of  five  are  used  prop- 
erly to  light  the  car." 


The  Mount  Weather  Observatory 


Electricarrircles,  not  only  in  the' United 
States  but  throughout  the  world,  have  every 
reason  to  feel  the  keenest  interest  in  the 
experiments  which  are  to  be  conducted_at 
the  Mount  Weather  Observatory— one  of 
the  newest  and  one  of  the  most  important 
scientific  institutions  founded  by  the  United 
States  government.  Not  only  is  electrical 
energy   being   employed   for   much   of   the 


exploration^of  the  upper  air  is  designed 
primarily  as  an  aid  to  weather  forecasting, 
but  incidentally  the  studies  of  the  atmos- 
phere will  determine  the  state  of  its  electri- 
fication under  various  conditions,  afford 
data  as  to  its  absorption  of  electric  waves, 
and  otherwise  contribute  new-found  tech- 
nical information  that  will  be  of  immense 
significance  to  students  of  electricity. 


MAKING   OBSERVATIONS    AT  MOUNT   WEATHER 


original  research  work  at  this  station  above 
the  clouds,  but  electrical  study  along  new 
lines  is  one  of  the  functions  of  the  unique 
institution.  The  newly  established  obser- 
vatory, it  may  be  explained,  is  a  branch  of 
the  United  States  Weather  Bureau  and  its 
purpose    is     upper     air    exploration      This 


Government  experts  searched  the  country 
over  ere  they  found  a  satisfactory  site  for 
this  novel  experiment  station.  The  re- 
quirements were  numerous  and  diverse. 
The  study  of  the  upper  air,  demanding  as  it 
does  the  daily  use  of  kites  and  captive 
balloons,    requires    a    location    with    a    high 


t 


I 


446 


POPULAR  ELECTRICITY 


average  wind  velocity,  it  also  calls  for  a 
location  10  miles  or  more  away  from  cities 
and  from  electric  light  wires,  since  in  such 
localities  the  loose  wires  falling  as  the  re- 
sult of  accidents  to  kites  or  balloons  during 
a  storm  would  be  very  troublesome  and  even 
a  source  of  danger  to  transmission  lines. 
The  magnetic  work  which  is  carried  on  in 
connection  with  the  upper  air  exploration 
also  requires  a  location  remote  from  trolley 
lines.  All  the  specifications  were  fulfilled 
by  the  site  which  was  finally  chosen — a 
mountain  peak  in  an  isolated  part  of  the 
Blue  Ridge  range  in  Virginia.  This  moun- 
tain top  which  the  government  has  pur- 
chased and  christened  Mount  Weather,  is 
six  miles  from  the  nearest  railroad  and  has 
an  altitude  of  1,725  feet  above  sea  level. 

On  the  very  crest  of  the  mountain  have 
been  placed  the  substantial  brick  and  stone 
buildings  of  this  scientific  outpost.  The 
aerial  department  has  been  provided  with 
a  power  house  with  engine  and  dynamo; 
an  electrolytic  plant  for  generating  the  hydro- 
gen used  for  the  balloons;  and  a  small  re- 
volving building  which  contains  the  elec- 
trically operated  kite  reel  from  which  the 
kites  and  captive  balloons  are  flown.  This 
reel,  by  the  way,  is  a  particularly  interesting 
example  of  electrically  operated  apparatus 
owing  to  the  strains  imposed  upon  it. 

The  kite  reel,  carrying  the  line  upon 
which  the  kites  are  flown  is  driven  by 
a  three-horse  power  motor.  The  drum  is 
made  of  forged  steel  and  is  capable  of 
carrying  'nearly  50,000  feet  of  piano  wire 
line.  In  the  power  house  of  this  kite  and 
balloon  station  is  a  steam  engine  and  elec- 
tric  generator   of   17.5    kilowatts  capacity. 

Kites  are  flown  whenever  there  is  sufficient 
wind  to  carry  them  aloft.  When  there  is 
a  very  light  wind  the  scientists  have  re- 
course to  small  spherical  balloons  made  of 
varnished  cotton  cloth  and  having  a  capacity 
of  905  cubic  feet  each.  The  upper  air  data 
is  recorded  automatically  on  self-registering 
apparatus  carried  aloft  by  the  kites  and 
balloons.  The  working  principle  of  these 
instruments  is  that  of  a  rotating  cylinder 
upon  which  the  pens  connected  with  their 
respective  elements  trace  the  changing  con- 
ditions of  pressure,  temperature,  humidity 
and  wind  velocity.  It  is  the  plan  of  the 
officials  to  ultimately  take  up  wireless  tel- 
egraphy via  kites  and  other  lines  of  experi- 
mental activity  for  which  the  conditions  at 
\fonnt  Weathor  afford  p\rpptir>nal    fanlitiPQ 


An  Ingenious  Alarm  Clock 

The  object  of  an  alarm  clock  is,  of  course, 
to  arouse  one  from  sleep,  but  it  fulfils  its 
function  all  the  better  if  in  some  way  it  can 
be  made  to  induce  us  to  obey  its  call.  The 
electric  alarm  clock  shown  herewith  is  of 
French  design  and  is  very  neat  in  appear- 
ance. On  the  dial  you  will  see  that  there 
is  a  third  hand  like  a  small  crank.     This  is 


AN  INGENIOUS   ALARM   CLOCK 

set  to  any  hour  desired  and  when  the  hour 
hand  comes  in  contact  with  the  third  hand 
an  electric  circuit  is  closed  and  an  electric 
bell  on  the  clock  is  made  to  ring  until  you 
find  it  necessary  to  get  up  and  shut  the 
"blamed  thing"  off.  At  the  same  time  an 
electric  lamp  is  turned  on. 

In  case  it  is  not  desired  to  operate  the 
lamp  for  any  length  of  time  for  fear  of  run- 
ning down  the  batteries  there  is  ready  at 
hand  an  exposed  portion  of  the  circuit  con- 
taining a  bit  of  platinum  wire  which  is  heated 
by  the  passage  of  the  current  and  at  which 
an  alcohol  lamp  may  be  lighted. 

This  device  is  entirely  self  contained  and 
the  box  includes  the  batteries,  so  that  it  may 
be  moved  from  place  to  pake.  It  is  the  in- 
vention of  Rene  Dubosq,  Professor  of  Phi- 
losophy in  the  High  School  of  Thenlnav  of 
Ravpux   PalvaHnQ  France 
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BROOKLYN   BRIDGE   IN   FIERY   OUTLINE 


Night   Scenes    at    the    Hudson-Fulton 

Celebration 


Electricity  vied  with  Pyrotechnics  to  give 
splendor  to  the  after-dark  programme  of  the 
Hudson-Fulton  Celebration  held  in  New 
York  the  last  week  in  September.  While 
the  fireworks  were  particularly  effective,  they 
could  not  take  first  place  over  the  splendid 
electrical  illuminations  which  were  to  be  seen 


on  every  hand  during  the  week  of  the  cele- 
bration. 

The    electrically    illuminated    buildings, 
bridges  and  arches  in  New  York  and  Brook- 
lyn, some  of  which  are  here  illustrated,  pre 
sented  a  scene  which  even  New  York  will 
not   expect  to  duplicate  for  many  a   day. 
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Fifth  avenue  was  festooned  with  incandes- 
cent lamps;  the  "Great  White  Way"  was 
even  whiter,  and  Brooklyn  bridge  a  line  of 
light  from  end  to  end. 


WASHINGTON   MEMORIAL   ARCH 

lit  is  estimated  that  at  least  100,000  horse- 
power of  electrical  energy  was  consumed 
nightly  ixi  producing  the  special  electrical 
illuminations. 


Difference    Between    the    Magnetic 
Pole  and  the  North  Pole 


Now  that  the  North  Pole  has  actually  been 
discovered — that  fascinating,  only  spot  upon 
the  earth's  surface  which  receives  the  vertical 
rays  of  the  pole  star — endless  have  been  the 
discussions  as  to  how  one  would  know  when 
one  were  there,  in  what  direction  a  compass 
needle  at  the  pole  would  point,  etc. 

Not  everyone  understands  that  the  North 
Pole  and  the  north  magnetic  pole  are  two 
entirely  different  things.  As  a  matter  of 
fact  there  are  few  localities  on  the  earth's 
surface  where  the  compass  points  due  north. 
The  reason  is  because  the  north  magnetic 
pole,  or  area,  lies  in  the  vicinity  of  King 
Williams  Land  just  off  the  Arctic  Coast  of 
North  America,  in  Bothia.  These  are 
strange  lands  that  we  don't  hear  much  about 
after  we  have  left  our  school  geographies 
behind. 

When  this  magnetic  pole  is  between  us 
and  the  North  Pole  the  mmpass  points  dnr 


north.  As  we  go  either  east  or  west  from 
this  line  it  is  easy  to  see  that  the  compass 
is  "off"  to  a  certain  extent.  If  we  were  to 
travel  north  of  the  magnetic  pole  the  needle 
would  point  south;  west  of  it  the  needle 
would  point  east. 

Sir  James  Ross  in  1831  located  the  north 
magnetic  pole  approximately,  at  a  point  up 
in  Bothia.  But  in  1903  Capt.  Roald 
Amundsen,  in  the  good  ship  Gjoa  set  out  on 
an  expedition  which  lasted  till  1906,  and  dur- 
ing those  three  years  he  re-located  the  mag- 
netic pole  and  incidentally  made  the  "North- 
west Passage,"  the  goal  for  which  mariners 
have  striven  since  the  days  of  Hendrik 
Hudson. 

Amundsen  and  his  assistants  lived  for 
nearly  two  years  at  Gjoahavn  in  King 
Williams  Land,  west  of  the  Coast  of  Green- 
land. This  was  about  100  nautical  miles 
from  the  magnetic  pole  and  is  a  favorable 
point    for    making    magnetic    observations. 

Terrestrial  magnetic  force  is  different  on 
every  part  of  the  earth's  surface  and  is  not 
always  the  same  at  a  given  point.  It  is  sub- 
ject to  regular  daily  and  yearly  changes,  and 
Amundsen  wanted  to  find  out  about  these 
changes.  Evidently  the  best  place  would  be 
near  the  seat  of  the  magnetic  power,  so  there 
he  posted  himself ,  and  for  19  months,  day 
and  night,  his  party  took  readings  of  their 
instruments — both  inclination  and  declina- 
tion. 

Amundsen  himself  also  made  short  ex- 
cursions right  into  the  very  region  of  the 
magnetic  pole  and  was  able,  by  the  aid  of 
declination  observations  to  prove  absolutely 
that  the  magnetic  north  pole  does  not  have 
a  stationary  situation  but  is  continually  mov- 
ing. Its  general  location  is,  however,  in  the 
region  mentioned  above,  and  it  does  very 
well  to  steer  by. 


Dallas  on  the  Safe  Side 


The  city  of  Dallas,  Texas,  recently  passed 
an  electrical  ordinance  which  it. claims  is  the 
best  in  the  country.  The  ordinance  requires 
bonds  of  every  person  who  handles  electrical 
appliances  in  any  manner,  including  con- 
tractors and  the  men  employed  by  them, 
window  decorators,  stage  employees,  etc. 
Before  a  permit  for  an  installation  will  be 
given  plans  must  be  submitted  showing 
every  connection,  and  when  finished  the 
work  will  be  inspected  to  see  that  it  cor- 
responds to  the  plans  submitted. 


How  to   Make   an  Auto-Condensation    Pad 

By  NOBLE  M  EBERHART,  A.  M.,  M.  S.,  M.  D. 


Auto-condensation  is  becoming  rapidly 
popular  among  physicians  as  a  method  of 
treating  diseases  where  there  is  an  impair- 
ment of  nutrition  or  failure  in  perfect  elimi- 
nation. It  is  only  a  question  of  a  few  years 
until  it  will  take  the  place  of  other  electrical 
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FIG.    I.    REPRESENTING   THE   PLATES   OP 
A  CONDENSER 

methods  for  this  purpose.  The  principle  in- 
volved in  auto-condensation  is  the  substitu- 
tion of  the  patient's  body  for  one  layer  of  a 
condenser,  and  although  several  other  forms 
fo  current  may  be  made  use  of  in  this  way, 
the  term  auto-condensation_has  become  re- 

A 


B 
FIG.    2.       THE   PATIENT  TAKES  THE  PLACE  OF 

ONE   PLATE 

stricted  in  its  meaning  to  apply  to  the  admin- 
istration of  the  high  frequency  current  of 
D'Arsonval  given  in  this  manner*  Let  (A) 
in  Fig.  i  represent  in  sectional  view,  one 
layer  of  a  plate  condenser,  (B)  the  other 
layer  and  (G)  the  glass  or  di-eleccvic,  which 
separates  them.  Now,  with  this  f<  ;m  of 
condenser  a  positive  charge  is  held  on  (A) 
and  a  negative  one  on  (B)  (or  vice  versa), 
and  they  constantly  attract  one  another 
through  the  glass  (G)  which  separates  them, 
and  although  the  glass  does  not  prevent  this 
attraction,  it  does  prevent  the  charges  from 
actually  getting  through  and  neutralizing 
one  another.  Now  if  we  substitute  for  (A) 
the  body  of  a  patient  (Fig.  2)  then  when  the 
condenser  is  charged,  the  body  of  the  patient 
is  charged  just  the  same  as  if  it  were  a  layer 
of  lead  or  zinc. 

The  original  auto-condensation  couch 
which  is  like  an  elongated  Morris-chair^  or 
steamer  chair  is  shown  in  the  accompanying 
sketch  (Fig.  3)  together  with  a  coil  and  a 
high  frequency  generator  of  the  D' Arson  val- 
Oudin  type.  This  couch  consists  of  a  frame 
work  underneath  the  back  and  seat  of  which 
is  a  layer  of  zinc,  while  the  cushions  are  made 
of   rubber    and    stuffed    with    rubber   wastr 


(sometimes  with  silk  floss).  The  zinc  plates 
are  attached  to  one  pole  of  the  D'Arsonval 
apparatus  and  the  other  pole  connects  with 
metal  handles,  which  the  patient  takes  hold 
of  while  sitting  on  the  couch.  Thus  the  pa- 
tient becomes  layer  (A)  of  a  condenser  as 
shown  in  Fig.  2.  The  rubber  cushion  takes 
the  place  of  the  glass  (G)  and  the  zinc  plates 
represent  layer  (B)  of  the  condenser.  In 
the  operation  of  this  couch  the  D'Arsonval 
apparatus  produces  a  rapidly  alternating  cur- 
rent, so  that  the  patient  is  first  charged,  say 
with  a  positive  current,  while  the  zinc  is 
negative.  Then  the  charges  are  withdrawn 
and  changed  over  so  that  the  next  instant 
the  patient  is  negative  and  the  plate  positive, 


FIG.    3.      THE   AUTO-CONDENSATION   COUCH 

etc.  It  is  claimed  that  with  the  ordinary 
apparatus  used  these  alternations  take  place 
one  million  times  per  second. 

Realizing  that  the  arrangement  of  con- 
denser layers  and  di-electric  was  all  that  was 
necessary  for  the  obtaining  of  auto-con- 
densation, I  thought  of  several  ways  of  pro- 
ducing apparatus  for  this  purpose.  My  first 
method  consisted  in  making  a  folding  pad 
as  shown  in  Fig.  4  which  consisted  of  the 
rubber  cushions  with  the  zinc  plate  on  a  thin 
wooden  base  below.  The  connection  from 
the  patient  to  the  other  pole  was  made 
with  an  ordinary  hand  electrode  such  as  is 
used  with  the  galvanic  or  faradic  battery. 
This  form  of  pad  is  easily  constructed  by  the 
doctor,  bv  making  use  of  two  plates  of  zinc 
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with  metallic  connection,  but  necessitates 
the  purchase  of  the  rubber  cushions  and  for 
a  home-made  apparatus  one  of  the  other 
forms  which  I  shall  describe  will  be  found 
easier  to  construct. 

The  next  thought  that  occurred  to  me  was 
that  we  have  a  number  of  different  sub- 
stances which  make  good  di-electrics,  such 
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FIG.   4.      AUTO-CONDENSATION  PAD 

as  glass,  silk,  mica,  etc.  Furthermore  there 
is  a  well-known  law  that  the  thinner  the  di- 
electric, so  long  as  it  keeps  the  chaiges  apart, 
the  greater  the  charge  that  may  be  main- 
tained in  the  condenser.  With  this  in  view 
my  most  recent  pad  consists  in  a  layer  of 
conden-er  together  with  a  sheet  of  flexible 
mica  covered  with  leather  to  resemble  the 
ordinary  pad  which  is  used  on  a  physician's 
office  treatment  table  and  this  has  proved  a 
most  satisfactory  one. 

Wi  h  these  general  statements  I  will  sug- 
gest two  or  three  ways  in  which  the  physician 
may  make  a  suitable  pad  for  office  use. 

First,  a  glass  slab,  five  or  six  feet  in  length, 
20  inches  wide  and  about  one  inch  thick, 
such  as  is  used  in  a  glass  topped  operating 
table,  is  fitted  in  a  wooden  frame  and  to  the 
under  surface  is  attached  a  strip  of  zinc  or 
of  sheet  lead,  1-32  of  an  inch  thick.  This 
strip  should  be  about  10  or  12  inches  wide 
so  that  when  placed  on  the  lower  surface 
of  the  glass  it  will  leave  a  margin  of  about 
four  or  five  inches  between  the  edge  of  the 
zinc  and  the  edge  of  the  glass.  It  should  ex- 
tend lengthwise  to  within  six  inches  of  each 
end  of  the  glass  slab.  The  zinc  or  lead  plate 
is  connected  by  an  ordinary  covered  con- 
ducting wire  (say  not  smaller  than  No.  10 
or  12),  to  one  pole  of  the  high  frequency  ap- 
paratus and  the  patient  connected  by  the 
ordinary  metal  electrode  to  the  other  pole. 
The  patient  may  be  placed  directly  on  the 
glass,  but  it  is  preferable  to  place  him  on  a 
thin  cushion  upon  the  glass,  for  the  sake  of 
comfort, 

Another  method  is  to  take  a  wooden  table 
long  enough   for  the  patient  to  lip  on   and 


place  underneath  the  table  top,  a  layer 
of  plate  glass  the  full  size  of  the  top  of  the 
table  with  the  strip  of  lead  or  zinc  attached 
to  the  under  surface  of  this  glass,  always 
bearing  in  mind  that  the  essentials  of  an 
auto-condensation  pad  are  to  have  a  di- 
electric with  a  layer  of  condenser  below  it, 
and  the  patient  attached  to  the  apparatus 
to  form  the  upper  layer.  Thus  an  ordinary 
Morris-chair  or  steamer-chair  may  be  used 
and  a  layer  of  lead  or  zinc  fastened  under- 
neath the  back  and  seat  of  the  chair,  the  two 
strips  being  fastened  together  with  metallic 
connections  (chain  or  wire).  Underneath 
the  ordinary  cushion  of  the  chair,  four  or 
five  layers  of  rubber  are  placed  to  serve  as 
the  di-electric,  although  the  cushions  them 
selves,  if  they  re- 
move the  body 
beyond  the  spark- 
ing distance  of  the 
charge  on  the  zinc 
plate  would  really 
make  the  air  space 
intervening  serve 
as  a  di-electric. 
This  is  not  as  sat- 
isfactory,however, 
as  when  the  lavers 
of  rubber  are 
placed  between. 
The  patient  then 
is  connected  by 
the  ordinary  me- 
tallic hand  elec- 
trode and  con- 
ducting cord,  or 
metallic  handles 
may  be  fastened 
on  the  arms  of  the 
chair,  the  two 
connected  by  a 
bifurcated  con- 
ducting cord  to 
the  one  pole;  the 
zinc  plates  to  the 
other. 

Lastly  a  pad 
may  be  con- 
structed   on     the 

same  plan  as  the  one  which  I  have  designed, 
using  one  or  more  layers  of  sheet  mica  large 
enough  to  permit  the  body  of  the  patient  to 
rest  thereon  and  making  use  of  a  layer  of 
condenser  (either  lead  or  zinc)  underneath 
the  mica,  taking  care  that  it  does  not  extend 
near  enough  to  the  edge  of  the  mica  to  allow 


FIG.    5.      TESLA-D'ARSU^ 
VAL-OUDIN   GENERATOR 
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tne  charge  to  leak  over.  On  top  of  the  mica, 
place  three  or  four  layers  of  felt  or  coyer 
with  leather  as  desired.  Should  the  mica 
be  insufficient  to  prevent  some  sparking 
through,  it  may  be  obviated  by  placing 
another  thin  cushion  on  top  of  this  pad. 

Now  in  the  beginning  I  referred  to  the 
fact  that  auto-condensation  was  used  with 
the  D'Arsonval  high  frequency  current,  and 
to  get  a  sufficient  amount  of  current  for  auto- 
condensation  we  must  have  generating  ma- 
chines, which  will  deliver  into  the  pad  a 
charge  of  not  less  than  150  milliamperes ; 
the  ordinary  dose  for  auto-condensation  being 


Wind  Power  Electric  Plants 


WIND  POWER  ELECTRIC  PLANT  AT  THE  ROYAL  SHOW 


from  150  to  600  milliamperes.  The  current 
can  only  be  measured  by  a  hot-wire  meter, 
the  ordinary  milliameter  used  with  galvanic 
apparatus  being  entirely  useless  in  measuring 
high  frequency  currents.  When  the  D'Ar- 
sonval apparatus  is  charged  through  an  in- 
duction coil  there  is  no  trouble  about  getting 
a  sumcient  amount  of  current  if  not  less  than 
a  12-inch  coil  is  employed. 

Another  method  now  frequently  used  is 
the  production  of  high  frequency  currents 
through  a  Tesla  transformer,  in  which  case 
in  order  to  get  sufficient  current  for  auto- 
condensation  there  must  be  a  voltage  of 
about  30,000  volts  in  the  primary  of  the 
transformer.  I  have  produced  one  form  of 
apparatus  consisting  of  a  combined  Tesla- 
D'Arsonval-Oudin  apparatus,  shown  in  Fig. 
5,  which  works  perfectly  on  the  alternating 
current  without  any  intervening  apparatus; 
heing  attached  dircrflv  to  the  lamp  socket 


Despite  the  obstacles  presented  to  the  ex- 
tensive use  of  wind  power  for  the  production 
of  electric  current,  owing  to  the  uncertainty 
of  the  wind  and  the  variability  of  its  velocity 
when  it  is  blowing,  experimenters  are  con- 
tinually at  work  on  the  problem,  especially 
in  England. 

At  the  Royal  show  at  Gloucester  there  was 
an  electric  cooking  display  by  wind  power, 
as  shown  in  one  of  the  accompanying  illus- 
trations. A  24-foot  wind  turbine  and  com- 
plete electric  plant  was  installed  capable  of 

generating  3000  kilowatt 
hours  per  year  with  wind 
averaging  eight  miles  per 
hour  for  that  period.  It  is 
stated  that  the  electric  cur- 
rent generated  by  the  wind 
turbine  plant  was  con- 
ducted a  distance  of  220 
yards  to  the  Cottage  of 
the  Country  Gentlemen's 
Association,  Ltd.,  for  use 
in  fighting  and  cooking 
service. 

The  second  illustration 
shows  a  plant  containing 
such  an  equipment  for 
charging  electric  launches. 
These  plants  are  supplied 
by  J.  D.  Childs  &  Co., 
Ltd.,  of  Willesten  Green, 
London,  and  at  the  factory 
of  the    company    a    wind 


WIND   POWER   PLANT   FOR    CHARGING  LAUNCH 

BATTERIES 

turbine  plant  has  been  in  operation  for 
several  months  with  excellent  results,  sup- 
plying current  for  t<;o  To-watt  lamps. 
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A  Church  on  Wheels 


A  church  on  wheels  in 
the  form  of  an  electric 
Gospel  automobile  is  being 
used  extensively  in  Cincin- 
nati's slum  districts.  The 
queer  little  church  con- 
tains a  pulpit  and  seats 
for  1 6  persons.  It  is  run 
by  powerful  storage  bat- 
teries which  also  electri- 
cally light  the   interior. 

Three  times  a  week  the 
electric  Gospel  Auto  with 
a  quartet  of  singers  and  a 
minister  makes  its  rounds 
in  the  slum  districts.  The 
innovation  in  church 
work  attracts  wide  atten- 
tion, and  the  "electric  church"  has  been 
successful  in  its  mission.  The  idea  of 
bringing  the  church  to  the  people  that 
will  not  go  to  church  has  been  so  successfully 
solved  with  the  new  Gospel  Auto  that  others 
like  it  will  be  put  into  service. 


Miniature  Saw  Mill 


One  of  the  interesting  and  unique  exhibits 
at  the  Alaska-Vnkon-Pacific  Exposition  is  a 


THE   GOSPEL  AUTO  IN  CINCINNATI 


miniature  logging  camp,  running  by  its  own 
power  and  performing  before  the  eyes  of  the 
spectator  all  the  operations  of  making  lum- 
ber. Ordinarily  it  is  a  hard  task  for  man 
and  beast  to  "snub"  the  logs  or  drag  them 
onto  the  saw  carriage.  In  this  miniature 
plant  as  in  many  large  mills  the  "snubbing" 
is  done  by  means  of  an  electric  motor  and 
winch  as  shown  in  the  picture. 


Record  in  Cable  Repairing 

A  hard  record  to  beat  in  the  quick  repair- 
ing of  a  telephone  cable  was  recently  made 
in  Nashville,  Tenn.  A  larte  grain  ware- 
house was  destroyed  by  fire,  burning  in  iwo 
a  50  pair  cab'.e.  The  cable  department  got 
a  record  of  the  damage  at  22  minutes  after 
four  and  at  seven  o'clock  the  repairs  were 
entirely  completed,  in  the  meantime  a  sec- 
tion of  cable  having  been  strung,  tested  and 
spliced,  the  total  length  of  time  occupied  by 
the  repairs  thus  being  two  hours  and  38 
minutes. 


Mighty  Boiler  for  Electric  Plant 


MINIATURE    SAW   MILL 


A  single  boiler  of  unusual  capacity  has 
been  installed  in  the  new  Delray  electric 
power  station  of  the  Detroit  Edison  Com- 
pany. This  mighty  boiler  has  a  capacity  of 
2274  horsepower  and  has  a  grate  150  inches 
wide  by  11  feet  long.  It  takes  four  me- 
chanical stokers  to  serve  its  voracious  ap- 
petite for  bituminous  coal.  As  the  statioD 
grows,  more  of  these  units  will  be  added. 


Membership  in  Popular  Electricity  Wireless  Club  is  mad3  up  of  readers 
of  Sis  magazine  who  have  constructed  or  are  oparating  wireless  apparatus 
or  systems"  Membership  blanks  will  be  sent  upon  request  This  depart- 
ment of  the  magazine  is  devoted  to  the  interests  of  the  Club,  and 
Sembers  are  invited  to  assist  in  making  it  as  valuable  and  interesting 
as  possible,  by  sending  in  descriptions  and  photographs  of  their  equipments 

The  Silicon  Detector 
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The  silicon  detector  is  easily  made  by  the 
amateur,  although  considerable  care  must 
be  taken  with  the  adjustment  in  order  to 
insure  sensitive  operation.  In  the  begin- 
ning it  may  be  stated  that  the  silicon  detector 
operates  upon  the  principle  of  the  thermo- 
couple. The  principle  of  this  couple  is  that 
when  two  dissimilar  metals  are  joined  to- 
gether and  connected  in  a  closed  circuit,  a 
small  amount  of  heat  applied  to  the  junction 
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SILICON  DETECTOR 


will  cause  a  current   jf  electricity  to  flow 
through    the    circuit.     Conversely,    if^  elec- 
tricity from  a  batten'  or  other  source  is  sent 
through  the  circuit  the  junction  will  be  heated. 
A   silicon    detector   is   therefore   nothing 
•nore  than  a  couple  of  brass  and  silicon  con- 
nected in  the  aerial  circuit  and  haying  the 
telephone  receiver  bridged  around  it.     The 
surging    waves    entering    the    aerial    wire, 
although   representing    an   extremely   small 
amount  of  energy,   are  enough  to  slightly 
heat  the  brass-silicon  junction.     This  causes 
a  tiny  current  to  flow  through  the  telephone 
and  permits  the  make  and  break  of  the  in- 
coming wave*  to  be  read  by  the  clicks  of 
the  receiver. 

Fig.  i  is  a  diagram  showing  the  arrange- 
ment of  the  various  parts  of  a  silicon  detec- 
tor. (A)  is  a  base  of  wood,  (C)  is  a  brass 
block  i  by  f  inches  screwed  to  the  base. 
A  brass  strip  (D),  one-sixty-fourth  of  an 
inch  thick  and  three  inches  long  by  \  inch 
wide  fe  screwed  to  (C).     Thn  thumb  screw 


(E)  works  through  this  brass  strip  and  into 
a  threaded  eyelet  in  the  base.  The  thumb 
screw  (F),  also  of  brass,  terminates  in  a  sharp 
point  resting  against  the  piece  of  silicon  in 
the  cup  (G).  This  forms  the  couple.  The 
terminals  (B)  are  connected  to  (G)  and  (C) 
as  shown  by  the  dotted  lines,  the  wires  being 
concealed  in  the  base. 

The  metal  cup  (G)  which  holds  the  silicon 
is  about  an  inch  in  diameter  and  about  \ 
of  an  inch  deep.  Grind  down  a  piece  of 
silicon  till  it  makes  a  fairly  good  fit  in  the 
cup.  Next  place  some  solder  in  the  cup 
along  with  some  soldering  flux.     Hold  the 
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CONNECTIONS  OF  SILICON  DETECTOR 


cup  in  the  flame  of  an  alcohol  lamp  till  the 
solder  is  melted  then  stick  in  the  lump  of 
silicon. 

When  the  parts  are  set  up  as  shown  by 
Fig.  i  the  brass  screw  (F)  may  be  adjusted 
to  just  touch  the  silicon.  With  practice  you 
do  this  adjusting  to  a  nicety. 

Connect  the  detector  in  the  circuit  as 
shown  in  Fig.  ?  Use  a  high  wound  re- 
ceiver 
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Theory  and  Practice  of  the  Radio  System 


By  FRANK  C.  PERKINS 


For  field  work  in  military  and  other  service 
portable  wireless  telephone  and  telegraph 
sets  may  be  utilized  to  advantage  and  may 
be  carried  on  the  back  of  a  mule.  For  short 
distance  service  no  visible  antenna  is  neces- 


This  apparatus  is  supplied  with  a  short 
antenna  and  has  a  range  of  nearly  ioo  miles, 
but  for  ordinary  automobile  work  a  much 
lighter  and  less  powerful  equipment  might 
be  employed  to  advantage. 


GOVERNMENT   AUTO    WITH   WIRELESS   EQUIPMENT 


sary,  the  operator  simply  using  the  instru- 
ment without  removing  it  from  "Maud's" 
back. 

The  illustrations  show  the  portable  Radio 
Wireless  Telephone  and  supplementary  tele- 
graph for  this  kind  of  service.  With  this 
instrument  it  is  possible  to  talk  up  to  20  miles 
and  telegraph  from  80  to  100  miles  with  a 
a  special  antenna,  although  without  using  a 
visible  antenna  is  only  available  for  short 
distance  service  up  to  one  or  two  miles. 

The  complete  long  distance  Radio  tele- 
phone and  sparkless  wireless  telegraph  may 
also  be  installed  in  an  automobile  to  ad- 
vantage as  indicated  in  one  of  the  pictures 


It  is  interesting  to  read  the  following  de- 
scription of  the  method  of  operation  of  the 
new  Radio  wireless  equipment,  as  given  by 
the  designers  of  this  apparatus,  the  analogy 
given  greatly  simplifying  the  matter  to  the 
mind  of  the  student- 

Every  school  boy  knows  that  if  he  places 
several  marbles  in  a  row  and  strikes  the 
marble  at  one  end  of  the  line,  the  one  at  the 
other  end  will  roll  away,  although  all  of 
those  intervening  remain  at  rest.  The 
theory  of  wireless  is  based  to  a  very  great 
extent  upon  just  this  principle.  The  mole- 
cules, ions  or  whatever  you  may  call  them, 
of  the  ether,  transmit  the  energy  from  one 
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to  the  next  and  so  on,  just 
as  a  blow  is  felt  by  the  end 
marble,  no  matter  how 
many  intervene. 

Picture  a  man  standing 
upon  a  bridge  with  his 
arm  full  of  bricks.  Under 
the  bridge  is  a  second 
man,  to  whom  the  first 
wishes  to  communicate  an 
intelligible  signal,  advising 
him  whether  to  stay  under 
the  bridge  or  come  out. 
If  a  brick  is  dropped  into 
the  water  below,  it  sends 
out  a  circle  of  waves  which 
can  be  noted  by  the  man 
below.  The  dropping  in 
of  two  bricks,  one  after  the 
other,  might  be  one  signal, 
while  the  dropping  of  three 
bricks  at  intervals  would 
be  another.  In  this  way  it  wpuld  be  possible 
for  the  two  men  to  devise  a  code  which 
would  represent  the  alphabet,  each  signal 
depending  upon  the  number  of  bricks 
dropped  within  a  given  time,  or  the  num- 
ber dropped   in  succession,   followed  by  a 


MILITARY    PORTABLE   SET 

pause,  and  the  dropping  of  more  missiles. 
This  represents  in  a  pictorial  way  the  trans- 
mission of  wireless  messages  as  it  was  done 
prior  to  the  invention  of  the  Radio  sparkless 
wireless  telegraph. 

Now  draw  a  picture  of  this  newest  in- 
vention  in   the   art   of  wireless.     Supposing 


WIRELESS  ON   MULE  BACK 

that,  instead  of  an  armful  of  bricks,  the 
man  above  the  bridge  has  a  bag  of  sand. 
This  sand  is  permitted  to  run  out  in  a  small 
stream  through  a  minute  hole  in  the  bottom 
of  the  sack.  As  the  grains  of  sand  strike 
the  water,  there  is  a  very  little  splash,  and 
the  waves  that  circle  out  in  all  directions 
are  ever  so  much  smaller  than  those  caused 
by  the  dropping  of  the  brick,  but,  impelled 
by  the  continual  stream  of  sand,  these 
waves  go  just  as  far  as  the  others.  In  order 
to  note  these  waves,  the  man  beneath  the 
bridge  places  a  small  chip  upon  the  surface 
of  the  water.  While  the  sand  continues  to 
fall  from  the  bag,  the  chip  will  be  forced 
up  and  down  by  the  movement  of  the  water. 
If  the  man  above  places  his  finder  over  the 
hole  in  the  bag  and  stops  the  stream  of 
sand,  the  motion  of  the  chip  will  cease  to  be 
energetic. 

The  man  below  would  read  his  signals, 
not  by  the  waves  made  by  the  falling  of  the 
sand,  but  by  their  interruption  for  an  in- 
stant. Thus,  instead  of  dropping  a  brick, 
the  bridge  operator  merely  places  his  ringer 
over  the  hole  in  the  bag  to  give  the  signal 
to  the  man  below. 

»  Briefly,  the  old  system  of  wireless  depends 
for  a  signal  upon  the  creation  of  a  wave 
strong  enough  to  be  perceptible  at  a  dis- 
tance, while  the  new  sparkless  telegraph 
sends  out  a  continuous  disturbance  whose 
interruption  for  an  instant  causes  the  trans- 
mission of  the  signal;  consequently,^  only 
a  fraction  of  the  energv  is  employed  in  the 
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latter  method  with  none  of  the  disturbance 
which  is  necessary  to  the  operation  of  the 
old  system. 

The  inventor,  Mr.  De  Forest,  states  that 
this  interruption  can  be  made  by  a  machine 
transmitting  system  which  will  do  the  work 
of  several  hundred  operators  in  the  same 
time.  Although  details  of  the  working  of 
the  system  have  not  been  made  public  it 


is  claimed  that  with  the  advent  of  the  new 
system,  close  tuning  will  become  possible,  and 
success  has  already  been  attained  in  trans- 
mitting several  messages  at  once  over  the 
same  general  apparatus.  Thus,  multiplex 
transmission  allows  several  machines,  each 
many  times  more  efficient  than  the  average 
Morse  operator,  to  operate  over  a  single 
antenna  wire. 


Enameled  Wire  and  The  Tuning  Coil 


By  A.  B.  COLE 


In  making  inductance  or  tuning  coils  the 
general  practice  up  to  the  present  has  been 
to  use  cotton  covered  wire.  A  few  makers 
have  attempted  to  use  enameled  wire,  but 
have  found  that  their  coils  were  not  nearly 
so  efficient  as  those  wound  in  the  old  way. 
The  reason  for  this  difficulty  will  be  dis- 
cussed in  the  present  article. 

At  the  start  some  of  our  readers  will  ask, 
"what  is  enameled  wire,"  for  this  wire  has 


FIG.    I.      SINGLE   SLIDE   COIL 

not  been  on  the  market  long,  and  is  not  yet 
well  known.  Enameled  wire  is  bare  wire 
with  a  thick,  elastic  coat  of  enamel,  which 
insulates  the  wire  as  effectively  as  a  cover- 
ing of  cotton.  This  wire  takes  up  much 
less  space,  however,  than  the  cotton 
covered,  and  for  this  reason  many  more 
turns  can  be  had  on  a  core  of  given 
length.  From  this  it  will  be  easily  seen 
that  the  separate  turns  of  wire  are  much 
closer  together  than  if  cotton  insulation 
were  used. 

Now  we  will  consider  two  consecutive 
turns  on  a  tuning  coil.     We  have  here  two 
conducting    surfaces    (the    two    turns   of 
wire),  separated  by  an  insulating  medium 
(the   enamel    insulation).     This     condition 
constitutes  a  condenser.     Every  pair  of  con- 
secutive wires  therefore  acts  as  a  condenser. 


and  the  total  condenser  effect,  known  as 
"distributive  capacity,"  is  in  direct  propor- 
tion to  the  number  of  turns  of  wire  in  use. 
Now,  the  capacity  effect  acts  in  such  a  way 
as  to  give  a  greater  wave  length  per  inch  of 
turns  than  would  be  had  if  the  wires  were 
spaced  at  a  greater  distance;  that  is,  if  they 
were  cotton  covered.  Thus  a  slight  increase 
in  the  number  of  "active"  turns  makes  a 
comparatively  large  increase  in  the  wave 
length,  and  consequently  tuning  is  far  less 
accurate  than  with  cotton  covered  wire. 
On  the  other  hand  the  so-called  Ameri- 
can Black  enameled  wire  has  several  ad- 
vantages in  other  respects  over  cotton  in- 
sulated wire  where  used  in  the  construc- 
tion of  tuning  coils.  In  the  first  place 
it  gives  the  instrument  a  very  neat  ap- 
pearance which  would  be  costly  to  obtain 
with  cotton  or  other  insulation,  as  this 
wire  is  already  in  a  finished  state,  and 
needs  no  further  coats  of  enamel  or  shellac. 
Fig.  r  shows  a  coil  wound  with  this  wire, 
and  its  appearance  needs  no  further  comment. 


FIG.    2.      DOUBLE   SLIDE   COIL 

Where  cotton  insulation  is  used  a  strip 
must  be  scraped  along  the  coil  so  that  the 
slider  may  make  contact  with  the  wire. 
This  operation  takes  considerable  time,  and 
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it  is  quite  difficult  to  make  a  good  piece  of 
work  of  it.  On  the  other  hand  the  pressure 
of  the  spring  of  the  slider  is  sufficient  to 
scrape  a  line  of  insulation  from  enameled 
wire.  This  advantage  will  appeal  im- 
mediately to  the  amateur  and  to  the  manu- 
facturer. 

A  third  advantage  of  enameled  wire  is  the 
fact  that  hard  drawn  copper  is  used.  Soft 
copper  is  generally  used  with  cotton  insula- 
tion. It  will  be  seen  that  the  slider  will  not 
wear  enameled  wire  away  so  quickly  as  it 
will  soft  copper  wire. 

From  the  above  facts  it  would  seem  that 
enameled  wire  is  to  be  preferred  if  the  dis- 
tributive capacity  effect  can  in  some  way 
be  overcome. 

v  Since  it  can  be  shown  that  this  effect  is  in 
direct  proportion  to  the  diameter  of  the  coil, 
the  best  way  to  reduce  this  effect  is  there- 
fore to  reduce  the  diameter  of  the  coil.  Fig. 
2  shows  a  two  slider  coil  designed  in  this 
way.  The  relation  of  the  diameter  to  the 
length  is  well  illustrated  by  the  cut.  As 
to  the  efficiency  of  a  coil  designed  in  this 
way,  it  may  be  stated  that  with  such  a  coil 
the  writer  read  a  commercial  station  nearly 
500  miles  away,  with  his  aerial  wire  only  60 
feet  in  length.  Even  under  the  best  of  con- 
ditions this  is  a  performance  out  of  the  or- 
dinary. 

Wireless  Association  of  New  Orleans 


WIRELESS  QUERIES 

Answered  by  Valentine  B.  Seitz 
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The  Wireless  Association  of  New  Orleans 
was  organized  by  Mr.  George  Seibert  and 
Mr.  H.  Schluter  on  August  17.  The  object 
of  the  association  is  to  further  the  arts  of 
Wireless  Telegraphy  and  Telephony,  and  to 
put  experimenters  on  the  right  footing  with 
the  commercial  and  naval  stations  in  the 
matter  of  interference. 

The  meeting  was  well  attended  and  the 
following  officers  were  elected:  J.  Nadau  du 
Treil,  president;  George  Seibert,  first ^  vice- 
president;  H.  Schluter,  second  vice-president; 
P.  Gernsbacher,  secretary,  and  L.  Reiss, 
treasurer. 

The  meetings  will  be  held  at  Mr.  A. 
Switzer's  laboratory,  1508  St.  Charles  Aye., 
on  Wednesday,  every  two  weeks,  beginning 
September  1st.  The  Association  invites  all 
to  join  who  own  or  operate  a  wireless  station 
in  New  Orleans.  Those  who  wish  to  be- 
come members  of  the  association  may  com- 
municate with  Mr.  Gernsbacher,  2022  State 
Street. 


Potentiometer  and  Tuning  Coil 

Questions. — (A)  How  much  No.  28  German 
silver  resistance  wire  would  be  required  on  a 
potentiometer  core  2\  inches  in  diameter  having  a 
thread  in  between  the  turns  of  wire  ?  What  would 
the  resistance  of  this  amount  of  wire  be  ?  (B)  What 
is  the  capacity  in  meters  wave  length  of  a  tuning 
coil  having  316  turns  of  No.  24  bare  copper  wire 
wound  on  a  12-inch  core  and  2\  inches  in  diameter 
with  a  thread  between  the  turns? — J.  S.  H.,  Crest- 
line, Ohio. 

Answers. — (A)  About  350  feet  having  a 
resistance  of  400  ohms.  As  this  would 
make  quite  a  large  sized  coil,  would  advise 
using  about  No.  30  wire. 

(B)  With  a  medium  sized  aerial  it  should 
respond  to  2000  meter  wave. 

Relation  of  One   to  Twenty-five  Mile  Equip- 
ment 

Questions. — (A)  What  receiving  and  transmitting 
apparatus  is  required  for  a  station  working  over  a 
distance  of  one  mile?  (B)  Would  this  same  outfit 
work  25  miles  if  increased  in  porportion,  if  not 
please  state  how  it  would  differ.  (C)  How  many 
Leyden  jars  should  be  used  with  a  transformer 
capable  of  transmitting  25  miles?  (B)  How  far 
will  a  six  inch  coil  transmit  and  what  is  the  ap- 
proximate cost  of  constructing  it? — H.  N.,  Chicago, 
111. 

Answers.— (A)  A  \  inch  coil  for  sending, 
a  detector,  tuning  coil  and  pair  of  receivers 
is  all  that  will  be  required  for  a  one  mile  set. 

(B)  A  tuned  transmitting  set  should  be 
used  for  a  25  mile  set.  This  would  include  a 
transformer,  condenser,  spark-gap  and  helix. 
The  receiving  set  should  have  a  receiving 
transformer  in  place  of  the  tuning  coil,  also 
one  stationary  and  one  variable  condenser. 

(C)  A  good  plate  glass  condenser  having 
a  capacity  of  about  .025  M.  F.  should  be  used 
instead  of  Leyden  jars. 

(D)  The  distance  over  which  a  six  inch 
coil  could  be  used,  cannot  be  given  with  any 
degree  of  accuracy,  as  the  results  would  de- 
pend upon  the  rest  of  the  apparatus  and  the 
condition  of  the  territory  over  which  the  in- 
struments are  to  be  used.  It  would  cost 
about  $18. 


Auto-Spontaneous  Repeating  System 

Questions.—  The  article  by  David  Marcus, 
in  the  September  issue  is  not  altogether  clear  to 
me.  Will  you  please  explain  the  following?  (A) 
There  is  only  one  wire  going  to  the  coils  of  his 
repeating  relay.  To  what  is  the  other  side  con- 
nected ?      (TO   Ts  the  rhoke  roil  on   the*  same   rela\ 
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shunted  across  the  other  two  terminals  ?  (C)  Of 
the  four  binding  posts  at  the  coherer  end  of  the 
coherer  and  decoherer  diagram  which  two  binding 
posts  are  for  the  coherer  and  for  what  are  the  other 
two? — J.  B.  P.,  West  Lafayette,  Ind. 

Answers. — (A)  The  other  side  should  be 
connected  to  the  terminal  of  the  decoherer, 
to  which  the  wire  leading  from  the  contact 
(C)  of  the  switch  (S5)  is  connected.  This 
connection  was  unfortunately  omitted  through 
an  oversight  by  the  draftsman. 

(B)  Yes. 

(C)  Two  perpendicular  binding  posts 
carry  the  coherer  tube,  while  the  other  two 
which  are  in  series  with  the  first  two  are 
merely  used  as  independent  terminals  to 
avoid  confusion  in  wiring.  The  latter  two 
binding  posts  may  be  omitted  by  connecting 
the  wires  from  the  variable  condenser  and 
from  the  switch  (S1)  directly  to  the  per- 
pendicular binding  posts  carrying  the  co- 
herer tube. 


Aerial  Construction 

Question. — Please  tell  me  the  most  reliable  method 
of  erecting  an  aerial  consisting  of  galvanized  iron 
pipe  in  order  to  protect  it  in  case  of  lightning. — O. 
C.  K.,  Chicago,  111. 

Answer. — The  only  protection  is  that  of 
grounding  the  aerial  so  as  to  let  static  charges 
that  are  accumulated  pass  to  the  earth.  The 
method  of  joining  your  pipe  is  all  right,  but 
would  advise  insulating  the  pipe,  by  mount- 
ing on  top  of  the  wooden  pole. 


Battery  and  Condenser  for  6-Inch  Spark  Coil 

Questions. — (A)  What  is  the  voltage  and  amperage 
required  for  a  6-inch  spark  coil  and  how  many 
dry  cells  will  be  needed  ?  (B)  How  many  glass 
plates  and  what  size  will  be  required  for  a  6-inch 
spark  coil  condenser?  The  plates  are  1-16  inch 
thick.  Please  give  number  of  square  inches  of  tin- 
foil required.  This  is  to  bridge  across  the  spark 
gap. — S.  A.,  Birmingham,  Ala. 

Answers. — (A)  From  10  to  15  volts.  Two 
sets  of  cells  connected  in  multiple  should  be 
used;  each  set  consists  of  seven  batteries 
connected  in  series. 

(B)  This  will  depend  upon  the  size  of 
glass  you  wish  to  use.  About  200  square 
inches  of  active  glass  surface  should  be  used. 
This  will  take  400  square  inches  of  tinfoil 
if  the  plates  are  not  stacked. 


Wireless  Receiving  Set 

Question. — Please  give  diagram  of  how  to  con- 
nect a  double  slide  tuning  coil  for  use  with  the  auto- 
coherer,  pony  telephone  receiver  and  one  dry  cell 
;ind   nnc  wet   rpll    hatterv — 9     K  .   TVnvillp.   N      1 


Answer. — The  small  permanent  condenser 
(C)  must  be  used  with  a  double  slide  tuning 
coil.     (See  diagram.)     A  potentiometer  must 
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CONNECTION   OF   DOUBLE   SLIDE  TUNING  COIL 

be  placed  in  the  circuit  when  a  detector  that 
requires  a  battery,  is  used.  Would  advise 
using  a  detector  that  does  not  require  the 
use  of  a  battery. 


Wehnelt  Interrupter  on  no  Volts  A.  C. 

Questions. — (A)  In  the  January  issue  '09  you 
describe  a  Wehnelt  interrupter.  Can  this  inter- 
rupter be  used  without  any  resistance  on  no  volt 
alternating  current  for  a  two  inch  coil?  (B) 
Would  it  not  be  better  to  use  condensers  with  the 
coil?  (C)  Kindly  give  diagram  of  connections. — 
A.  A.  B.,  Seattle,  Wash. 
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WEHNELT   INTERRUPTER   ON   IIO   VOLTS 

Answers. — (A)  A  resistance  must  be  used 
Otheiwise  the  coil  will  take  too  much  cur- 
rent. When  used  on  alternating  current,  an 
interrupter  of  this  type  should  be  used  in 
connection  with  a  rectifier. 

(B)  No. 

(C)  (See  diagram.)  The  interrupter  on 
the  end  of  the  coil  should  be  cut  out  by  con- 
necting the  vibrator  spring  to  the  adjust- 
able thumb  screw  or  support. 


Wireless  Parts  and  How  to  Connect  Them 

Questions. — (A)  My  aerial  is  20  feet  high,  made 
of  four  strands  of  No.  14  aluminum  wire  one  foot 
apart  and  30  feet  long  Is  this  good  construction  ? 
I  U^    Row    far   should    J   rprpjvp   with   q   single  pole 
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75-ohm  watch  case  receiver  and  potentiometer? 
How  far  with  75-ohm  double  pole  receiver?  (C) 
How  far  can  I  send  with  a  single  unit  Splitdori 
automobile  coil,  zinc  spark  gap  and  De  Forest 
sending  helix  (10  turns  No.  8  copper  wire  on 
8-inch  core)?  (D)  How  can  I  tell  the  primary 
and  the  secondary  terminals  of  the  above  coil? 
(E)  Will  an  Ediso'n  cell  run  the  above  coil?  (F) 
Will  a  coherer  consisting  of  two  carbon  rods  end 
to  end  with  a  piece  of  steel  wire  between  them, 
and  separated  from  the  ends  by  drops  of  mercury, 
work  with  this  equipment?  (G)  How  shall  I 
connect  a  fusible  cut-out? — A.  L.  M.,  Rochester, 
Ind. 

.  Answers.— (A)  Your  aerial  work  should 
all  right,  but  would  advise  spreading  out 
the  wires  a  little  more,  if  possible,  as  this 
will   make   quite   an  improvement. 

(B)  A  single  pole  75-ohm  watch  case  re- 
ceiver is  not  at  all  adapted  to  wireless  work. 
A  double  pole  pair  of  about  1,500  ohms 
should  be  used. 

(C)  Under  good  conditions  using  the  coil 
and  apparatus  mentioned  you  will  be  able 
to  send  about  three  miles. 

(D)  The  secondary  connection  on  the 
coil  can  be  told  by  the  thick  hard  rubber 
bushing.  The  other  connection  will  have 
to  be  taken  from  one  of  the  primary  leads, 
as  the  secondary  is  grounded  on  one  end. 

(E)  It  will  take  at  least  three  Edison  cells 
in  series,  to  run  the  coil  properly. 

(F)  The  coherer  will  work  although  it 
will  not  be  very  sensitive. 

(G)  The  fuse  would  be  of  no  use.  To 
protect  the  receiving  apparatus,  shunt  a 
short  spark  gap  across  your  two  leads  com- 
ing from  the  aerial  switch. 

Five-Mile  Equipment 

Question. — Please  advise  what  instruments  are 
necessarv  for  a  complete  sending  and  receiving  sta- 
tion operating  to  a  mean  distance  of  about  five 
miles.  Also  length,  size  of  wire  and  kind,  number 
of  wires  and  connections  of  the  aerial. — L.  M., 
Minneapolis,  Minn. 

Answer.— The  sending  apparatus  should 
consist  of  a  i-inch  coil,  batteries  and  key, 
while  a  tuning  coil,  detector,  fixed  con- 
denser, and  a  pair  of  1500  ohm  receivers 
will  answer  for  receiving.  The  aerial  should 
be  about  50  feet  high  and  consist  of  four  No. 
14  hard  drawn  copper  wires  18  inches  apart. 

Condenser;  Lightning   Arrester;  Sending 
Helix;    Anchor  Gap 

Questions.— {A)  Please  show  by  diagram  how  a 
"fixed  condenser"  should  be  used  on  my  receiving 


set  and  what  size  should  it  be.  (B)  What  size  of 
levden  jar  is  necessarv  across  a  2-inch  spark  gap? 
If  more  than  one,  should  they  be  in  series  or 
parallel?  (C)  Please  show  by  diagram  how  to 
use  a  lightning  arrester  to  protect  wireless  instru- 
ments. Also  give  a  brief  description.  (D)  How 
should  I  make  a  sending  helix?  (E)  What  is  the 
"anchor  gap"  and  why  is  it  used?— W.  H.  B., 
New  York,  N,  Y. 

Answers.— (A)  The  condenser  should  have 
about  40  square  inches  of  active  surface 
when  paper  is  used  as  the  dielectric.  (See 
answer  to  S.  K.) 

(B)  Three  pint  jars  in  parallel, 

(C)  Place  a  short  safety  gap  between  the 
aerial  and  ground. 

(D)  See  answer  to  L.  R.,  page  324,  Sep- 
tember issue. 

(C)  The  anchor  gap  is  a  short  gap  placed 
in  the  aerial  circuit,  so  that  the  circuit  need 
not  be  broken  by  means  of  a  switch,  for  re- 
ceiving. 

Tallest  Single  Stick  Aerial 

What  is  said  to  be  the  largest  stick  of 
timber  ever  brought  into  California  was 
raised  recentlv  at  East  San  Pedro  by  the 
United  Wireless  Telegraph  Co.,  to  serve  as 

an  aerial. 

This  huge  piece  of  timber,  which  is  a 
selected  stick  of  seasoned  Oregon  pine,  and 
which  was  brought  to  San  Pedro  on  the 
barkentine  James  Johnson  from  the  Co- 
lumbia river  three  years  ago,  is  146  feet  in 
length,  four  feet  in  diameter  at  the  base  and 
one  foot  in  diameter  at  the  top,  and  weighs 

nine  tons. 

The  raising  of  the  mast  proved  a  difficult 
undertaking,  but  it  was  accomplished  by 
hoisting  it  part  way  first  by  means  of  a  gib 
pole.  In  attempting  to  raise  the  big  stick 
higher,  the  fall  line  gave  way.  Then  two 
lines  were  run,  one  to  the  extreme  tip  end 
of  the  pole  and  one  to  the  middle,  both  lines 
being  led  through  double  blocks  and  tackles 
to  the  pile  driver  standing  on  the  Salt  Lake 
track. 

The  strain  was  put  first  upon  the  one  end, 
then  upon  the  other,  until  the  mast  was  in 
an  upright  position.  Several  guy  lines  were 
made  fast  to  the  pole  before  it  left  the  ground 
and  were  slackened  or  held  taut  as  the 
occasion  required.  The  pit  in  which  the 
mast  was  set  is  about  twelve  feet  in  depth 
and  will  be  filled  with  concrete. 


■ 


* 
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Beautiful  Display  of  Electrical  Fixtures 


Beautiful!  Exquisite!  Splendid!  Are  a 
few  of  the  adjectives  almost  involuntarily 
used  to  describe  the  effects  which  can  now 
be  obtained  in  scientific  and  artistic  lighting, 
as  exemplified  by  the  magnificent  display 
rooms  just  completed 
by  one  of  Chicago's 
leading  electrical 
supply  companies. 
The  black  and  white 
of  the  accompanying 
halftone  pictures 
gives  but  a  faint  idea 
of  the  almost  palatial 
splendorof  these  three 
rooms,  which  were 
fitted  out  at  a  very 
great  expense,  just 
to  give  you  a  chance 
to  decide  upon  the 
particular  type  of  fix- 
ture or  fixtures  which 
you  wish  to  have  in- 
stalled in  your  new 
home. 

Did  you  ever  have 
the  experience  of  se- 
lecting at  an  elec- 
trical supply  store  a 
portable  lamp,  wall 
bracket,  or  ceiling 
lamp  which  seemed 
to  you  to  be  just  the 
thing,   and  then, 

when  it  was  in  your  home  finding  that  it 
didn't  seem  to  fit  in  with  the  general  scheme 
you  were  trying  to  carry  out — and  you  were 
disappointed  ? 


THE   FRENCH   ROOM 


Experiences  such  as  this  have  come  to 
most  of  us,  and  consequently  these  elaborate 
rooms  were  fitted  out  with  the  object  of  en- 
abling the  buyer  to  select  intelligently,  from 
a  great  number  of  original  designs,  pieces 

most    desirable    for 
special  conditions. 

The  rooms  are 
three  in  number, 
located  in  the  center 
of  a  large  building 
and  having  no  win- 
dows or  other  sources 
of  external  light. 
From  a  small  general 
supply  room  in  front 
you  enter  the  first 
of  the  series,  known 
as  the  Colonial 
Room,  its  finishings 
conforming  in  every 
respect  to  those  in 
the  interior  of  houses 
of  the  Colonial 
design.  All  around 
the  walls  are  bracket 
lights,  a  shelf  extend- 
ing clear  around  sup- 
ports portable  table 
lamps,  and  the  ceiling 
is  hung  with  beauti- 
ful electroliers. 

These  lights  are 
all  wired  and  may  be 
turned  on  and  off  singly,  in  groups  or  all  at 
a  time.  If  you  are  attracted  by  any  particu- 
lar design,  for  instance  a  beautiful  little 
bracket  lamp  which   you   think   you   would 
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THE  COLONIAL  ROOM 


THE  ENGLISH  ROOM 
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like  to  secure  for  a  secluded  nook  in  your 
home:  Presto!  All  the  other  lights  are 
turned  off,  and  there  it  burns  just  as  you 
would  see  it  in  your  own  apartment  without 
the  disturbing  influence  of  other  lights. 
This,  in  short,  is  the  beauty  of  the  whole 
scheme.  It  enables  you  to  select  just  what 
you  want. 

From  the  Colonial  Room  we  enter  the 
English  Room  with  designs  altogether  dif- 
ferent, to  harmonize  with  that  particular 
style  of  architecture.  In  the  center  of  this 
room  is  a  beautiful  electrolier  of  plated  silver, 
built  at  a  cost  of  hundreds  of  dollars.  Here 
as  in  the  first  instance,  the  unit  feature  has 
been  carried  out  so  that  you  can  see  any  one 
of  all  the  lights  burning  by  itself. 

Perhaps  the  finest  room  of  all  is  the  French 
Room,  done  off  in  beautiful  brown  wood 
with  a  finish  of  satin  like  fineness.  The 
picture  can  convey  to  your  mind  but  a  very 
inadequate  conception  of  the  effects  there 
obtained  by  the  skillful  arrangement  of  the 
electric  lights  in  fixtures  of  surpassing  beauty. 

When  all  of  the  lights  are  turned  on  in  all 
the  rooms  you  wander  around  in  a  veritable 
fairyland. 

The  designs  of  fixtures  displayed  are  all 
of  them  exclusive,  which  appeals  to  the 
average  buyer.  You  will  not  find  one  of 
them  displayed  in  any  other  store.  If  you 
buy  one  of  the  more  elaborate  pieces  you 
may  rest  assured  that  not  another  one  like 
it  will  be  sold,  at  least  within  a  radius 
covered  by  many  states,  while  if  it  is  one  of 
the  smaller  pieces  no  one  in  your  immediate 
neighborhood  can  obtain  one  at  any  price. 
There  is  a  certain  comfort  in  this. 


Christmas  Suggestions 

"The  twenty-fifth  of  December  isn't  so 
very  far  away.  What  are  we  going  to  get 
for  Willie  ?"  It  isn't  a  bad  idea  to  give  the 
subject  a  little  serious  consideration  right 
now.  If  the  boy  is  a  real  live  boy — which 
goes  without  saying — the  chances  are  ten  to 
one  that  he  takes  an  interest,  and  a  pretty 
lively  one,  in  electricity.  Likely  as  not  he 
has  been  doing  a  little  experimenting  on  the 
side,  and  perhaps  you  have  been  out  of  pa- 
tience when  you  were  tripped  up  in  a  coil 
of  wire  or  had  to  sweep  up  bits  of  insulation 
from  the  floor  after  he  had  been  at  work. 

Now  why  not  encourage  him  if  he  has  an 
inclination  in  this  direction?  It  isn't  likely 
that  he  is  a  sprouting  Edison,  but  still  he  mav 


have  the  making  of  a  mighty  good  electrical 
engineer.  So  if  he  wants  to  telegraph  to  his 
chum  across  the  street,  or  across  the  city  by 
wireless;  if  he  wants  to  have  motors  and 
batteries  and  dynamos  around,  why  not  get 
him  something  of  this  sort  for  Christmas  ? 

It  is  so  easy  to  go  to  a  department  store 
now-a-days  and  get  these  very  things  or 
select  from  a  dealer's  catalogue.  There  are 
miniature  trains  driven  by  real  electric  loco- 
motives; electric  trolley  cars;  induction  coil 
outfits  which  will  amuse  a  half  a  dozen  boys 
at  once;  telegraph  instruments  for  amateur 
lines;  wireless  telegraph  sets,  both  sending 
and  receiving  and  complete  in  all  their  de- 
tails; complete  experimental  outfits  contain- 
ing batteries,  small  dynamos,  motors,  wire, 
miniature  lamps  and  a  hundred  other  things. 

These  devices  are  no  more  expensive  than 
other  varieties  of  toys  and  are  far  more 
amusing  and  instructive  for  a  boy  who  is 
naturally  of  a  scientific  turn  of  mind. 

Electricity,  the  Busiest  Worker 

If  an  electrically  operated  washing  ma- 
chine is  possible  why  not  an  electric  ice- 
cream freezer,  meat  chopper,  silverware 
polisher,  grindstone,  churn;  in  fact,  why 
cannot  all  the  heavy  household  tasks  be  per- 
formed in  the  same  manner  ?  Those  of  you 
who  are  not  thoroughly  posted  on  what 
electricity  can  do  in  the  home  would  be  sur- 
prised if  you  could  but  know  of  all  the  labor 
saving  devices  that  have  come  into  use  even 
in  the  last  year  or  two. 

"What  won't  they  think  of  next?"  you 
say,  and  it  does  indeed  seem  that  manufac- 
turers are  trying  to  outdo  each  other  to  see 
which  can  think  up  and  execute  the  greatest 
number  of  new  ideas  in  this  line. 

One  maker  of  washing  machines  was  early 
in  the  field  with  an  electric  motor  driven 
machine,  the  motor  being  installed  under 
the  frame  of  the  machine  out  of  harm's  way. 
Of  course  that  tiresome  backache  producer 
— the  wringer—by  the  aid  of  a  little  simple 
gearing  was  soon  made  to  feel  the  magic 
touch  of  the  spirit  that  lives  in  the  wires, 
and  inspired  the  proud  designer  to  say  that 
electricity  now  "does  everything  but  hang 
out  the  clothes." 

But  the  designer  wasn't  content  to  rest 
upon  this  achievement.  He  saw  other 
things  about  the  house  that  might  just  as 
well  be  run  by  electric  current  and  only 
sought  for  some  plan  to  applv  the  power  of 
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the  motor  already  made  necessary 
for  the  washer.  It  wasn't  long  in 
coming  and  he  called  it  the  uni- 
versal  rod.     This   simple    affair  is 


they  are  higher    or    lower    than     the 
shaft  of  the  drive  wheel. 

In  one  of  the  illustrations  you  may 
see  the  washing    machine  and  motor 


nothing  more  than  two  "universal  joints" 
and  a  connecting  rod.  Now  you  don't 
need  to  know  what  a  "universal  joint" 
is  if  you  don't  wish  to.  Suffice  it  to 
say  that  it  permits  the  drive  wheel  on  the 
washer  to  operate  other  machines  even  if 


surrounded    by  no  less   than    nine 
other  machines  which  may  be  at- 
tached   in    a  moment  by  this  uni- 
versal rod.     And,  Oh  the  saving  in 
labor  that  those  machines  represent. 
Many   of   you  live    on  farms — the 
modern    farms  where   electricity  is 
available — and  will  readily  appre- 
ciate the  adaptation    of    electric    drive    to 
such  tasks  as  churning,  separating  cream, 
grinding  tools,  etc. 

The  other  illustration  is  a  view  in  a  family 
laundry  equipped  with  the  "Thor"  machine 
as  it  is  called,  and  which  operates,  in  addi- 
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tion  to  the  washer  and  wringer,  an  electric 
ironing  machine. 

In  these  cases  electricity  is  the  busiest 
worker  in  the  house,  being  at  once  wash- 
woman, house-maid,  laundress  and  man-of- 
all-work,  all  in  one. 


Don't  Fear  Electricity 


Electric  Hair  Drier 


And  now  we  have  the  electric  hair  drier 
which  is  almost  a  blessing  in  view  of  the 
ease  and  quickness  with  wThich  a  one-time 
tedious  operation  may  be  performed.  No 
need  now  to  sit   in  the    sun   for    an    hour 


ELECTRIC  HAIR  DRIER 

combing  and  brushing.  This  may  be  a  pleas- 
ant diversion  at  times  but  then  again  one 
may  be  in  a  hum7,  and  nothing  dries  more 
slowly  than  the  hair  wrhen  one  has  no  time 
to  waste. 

An  electric  drier  is  used  to  drive  a  current 
of  heated  air  through  the  hair.  It  consists 
of  a  small  enclosed  electric  fan,  held  by  a 
convenient  handle  in  the  lower  end  of 
which  is  a  snapswitch  for  turning  on  and  off 
the  electric  current.  As  the  fan  revolves  it 
draws  air  in  through  holes  in  the  casing  and 
throws  out  a  powerful  blast  from  the  nozzle- 
like opening.  The  air  before  it  leaves  the 
casing  is  also  heated  by  a  small  heating  coil 
on  the  order  of  the  heating  units  of  electric 
flat  irons. 

A  sketch  of  one  of  these  fans  is  shown. 
The  blower  case  is  made  of  an  aluminum 
casting — light  and  very  neat  in  appearance. 
The  motor  is  a  high  grade  machine  adapted 
to  operate  on  either  alternating  or  direct 
current 


To  some  women  the  very  word  "elec- 
tricity" conjures  up  visions  of  a  deadly  some- 
thing which  lurks  in  the  wires,  and  contact 
with  which  is  a  constant  menace  to  safety. 
Fortunately  this  false  notion  is  rapidly  be- 
coming eradicated  as  people  in  every  walk 
of  life  are  becoming  more  familiar  wdth  and 
dependent  upon  this  foim  of  energy.  There 
are  still  some  nervous  ones,  however,  who, 
though  they  envy  their  sisters  the  comforts 
and  conveniences  wThich  only  an  electrically 
equipped  home  can  offer  are  still  a  little 
afraid  to  work  around  "those  dangerous 
switches  and  things"  as  they  express  it. 

Now  as  a  matter  of  fact  electricity  in  the 
home  is  far  safer  to  have  around  than  gas 
or  other  forms  of  fuel.  You  are  in  infinitely 
more  danger  of  injury  when  you  hoist  a 
bucket  of  coal  to  the  top  hopper  of  a  coal 
stove  or  touch  a  match  to  the  jet  of  a  gaso- 
lene stove. 

The  reasons  why  electricity  is  safe  are 
two  in  number — and  very  good  ones.  First, 
it  is  next  to  an  impossibility  to  come  in  con- 
tact with  it  and  second,  if  you  did  it  wouldn't 
hurt  you. 

Current  which  is  brought  into  our  homes 
is  at  a  pressure  or  potential  of  no  volts, 
which  is  harmless.  There  are  a  very  few 
somewhat  hazy  records  of  death  resulting 
from  no  volt  current  where  the  victims  were 
in  conditions  particularly  favorable,  as  in 
electroplating  rooms  where  the  floors  and 
the  inmates  were  soaked  in  conducting  solu- 
tions. But  even  these  records  are  much  like 
the  stories  of  raining  frogs — somebody  else 
said  so. 

The  common  way  for  an  electrician  to  test 
a  lamp  socket  to  see  whether  it  is  alive  is  to 
touch  the  tip  of  his  finger  to  the  two  termi- 
nals. While  it  is  not  advised  that  this  ex- 
periment be  performed,  as  the  sensation  is 
somewhat  unpleasant,  still  it  shows  that  there 
is  nothing  to  be  really  feared. 

But  as  noted  above  it  is  practically  im- 
possible to  come  in  contact  wTith  "live"  parts 
unless  you  take  something  apart  in  order  to 
do  it.  Wires  from  the  outside  are  carefully 
conducted  through  the  building  in  iron  pipe 
conduits  and  are  covered  with  insulation. 
They  are  brought  to  outlets  or  to  lamp 
sockets.  Insulated  conductors  lead  from 
these  outlets  or  sockets  to  your  cooking 
utensils,  flat  irons,  vacuum  cleaners,  etc. 
The   plugs   which    are   on   these   conductor 
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cords  to  connect  them  with  the  utensils 
have  rubber  handles.  The  contacts  in  the 
switches  are  carefully  enclosed.  In  fact  the 
same  precautions  are  used  as  if  you  were 
really  dealing  with  something  dangerous. 
Therefore,  what  have  you  to  fear — not  a 
thing. 


of  the  mirror.  It  will  be  found  a  fair  share 
of  the  time  on  his  wife's  dressing  table  where 
its  usefulness — for  other  purposes — will  be 
just  as  fully  appreciated. 

The  Electrical  Home  to  Be 


Shaving  Mirror 

Morning  or  evening  is  generally  the  time 
when  the  man  of  the  house  makes  the  an- 
nouncement: "Guess  I'll  take  a  shave." 
All  the  electric  bulbs  in  the  room  are  turned 
on  and  even  the  gas  jets  are  resorted  to,  but 


SHAVING    MIRROR 

the  cumulative  effect  of  all  these  light  sources 
seems  only  to  accentuate  the  shadow  on  the 
side  of  his  face  which  is  away  from  the  light, 
and  bitterly  he  talks  to  himself  as  he  scrapes 
this  dark  side  with  trembling  hand. 

Some  say  that  the  new  electric  mirror 
makes  shaving  a  pleasure.  Perhaps  that  is 
a  trifle  overdrawn  but  it  certainly  does  make 
it  a  safer  and  more  rapid  operation.  As 
seen  in  the  sketch  this  device  consists  of  a 
portable  mirror  on  the  base  of  which  is 
mounted  a  long  tubular  incandescent  lamp 
enclosed  in  a  cylindrical  casing  which  con- 
stitutes the  reflector.  A  small  section  of  the 
casing  is  open  through  which  the  light  rays 
are  emitted.  The  casing  can  be  revolved  so 
that  the  light  from  the  opening  will  fall  on 
the  lower  part  of  the  face  and  not  in  the 
eyes.  A  lamp  cord  to  the  nearest  socket 
completes  the  apparatus. 

But  the  man  needn't  think  for  a  minute 
that  he  is  going  to  have  the  exclusive  use 


For  electricity  there  is  a  vast  and  wonder- 
ful future.  Before  my  mind's  eye  appears 
a  panoramic  view  of  the  human  race;  its 
sorrows  and  its  joys  controlled  by  electricity, 
its  pains  alleviated,  its  life  prolonged,  and 
the  burdens  of  the  workaday  world  borne 
by  this  wonderful  and  apparently  abstract 
quantity.     What  we  see  with  the  eye  is  not 

electricity  itself,  but  effects 
of  which  it  is  the  direct 
cause. 

These  thoughts  found  me 
in  an  impressible  mood.  I 
was  visiting  the  beautiful 
grounds  and  buildings  of 
the  Alaska- Yukon-Pacific 
Exposition  and  I  could  not 
but  wonder  to  myself,  as  I 
gazed  inspired  at  the  beau- 
tiful illuminations,  if  elec- 
tricity were  not  some  day 
to  become  the  ruling  force 
in  this  world  of  ours. 

The  kitchen  department 
was  naturally  to  me  of  par- 
ticular interest.  In  passing 
through  it  we  realize  what 
electricity  is  doing  for  the 
feminine  sex,  for  despite  the  fact  that  women 
are  claiming  a  place  in  the  commercial  and 
political  world,  they  are  still  more  or  less 
slaves  to  the  kitchen  by  choice  or  compulsion. 
Let  us  live  and  revel  in  the  belief  that  the 
time  is  rapidly  approaching  when  all  house- 
hold requisites  shall  move  to  and  from  us 
by  the  mere  touching  of  a  button;  when  we 
may  sit  comfortably  at  the  table  while  the 
different  courses  glide  noiselessly  in  and  out, 
controlled  by  a  switchboard  attached  to  our 
dining  table,  and  discarded  plates  will  re- 
move themselves,  and  in  fact  everything  will 
move  in  perfect  harmony.  In  those  days  our 
table  conversation  will  not  require  to  be 
regulated  according  to  the  gossiping  capa- 
bilities of  the  dining  room  girl.  It  may  even 
be  that  at  some  future  time  our  emotions  may 
be  lessened  or  intensified  by  means  of  elec- 
tricity, according  to  our  desires  and  the  re- 
sisting power  of  the  will  be  backed  up  by  so 
manv  volts. — Margaret  T   MacDonald 
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Some  Simple  Telegraph  Circuits 


From  time'to  time  the  readers  of  Popular 
Electricity  who  are  interested  in  amateur 
telegraphy  have  sent  in  descriptions  and 
diagrams  of  the  circuits  which  they  use, 
some  of  which  are  printed  below  for  the 
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FIG.    I.      CIRCUIT  WITH  CALL  BELL  SIGNAL 


benefit   of   others   who    are   experimenting 
along  this  line. 

CALL  BELL  CIRCUIT 

A  circuit  by  which  the  call  signaling  is 
done  by  electric  bells  is  shown  in  Fig.  i. 
At  each   station  is   the   ordinary  key   and 


sounder  connected  "to  the  line  through  a 
double  pole,  single  throw  switch,  a  battery 
being  also  located  at  each  station.  The  call 
bell  at  each  station  is  then  connected  across 
the  line  together  with  a  switch.    The  push 

button  at  each  station  for 
ringing  the  other  station  is 
connected  around  the 
double  pole  switch  as 
shown. 

The  double  pole  switch 
is  normally  left  open  and 
the  switch  in  the  bell  cir- 
cuit is  closed.  The  line  is 
then  in  a  position  for 
signaling.  When  operat- 
ing, the  double  pole  switch 
is  closed  and  the  bell 
switch  opened. 

OPEN  CIRCUIT  LINES 

Fig.  2  shows  a  form  of  open  circuit  tele- 
graph line  which  is  very  easy  to  construct. 
In  this  case  it  is  imperative  that  a  battery 
be  located  at  each  station  as  shown.  The 
switch  at  each  station  is  normally  left  so 
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that  key  and  battery  are  cut  out.  When  one 
operator  wishes  to  call  the  other  he  throws 
his  switch  over  to  the  other  point,  as  shown 
on  the  diagram,  which  places  his  key 
and  battery  on  the  line  in  series  with  his 
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FIG.   4.      BUZZER   TELEGRAPH 

sounder,  and  he  is  able  to  signal  the  other 
operator  whose  sounder  is  normally  in 
circuit.  The  other  operator  in  signaling 
does  likewise. 

Another  type  of  open 'circuit  telegraph  is 
shown  in  Fig.  3.  For  this  equipment  there 
is  required  a  regular  sounder  and  key  at 
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FIG.    5.      DOUBLE   CONTACT   PUSH   BUTTON 

each  station.  The  sounder  should  be 
wound  to  about  20  ohms  resistance  for 
lines  over  a  few  hundred  feet. 

On  the  back  of  the  key  at  (A)  in  the 
diagram  put  a  strip  of  brass  (insulated  from 
the  base)  in  such  a  way  that  the  set  screw 
on  the  lever  will  touch  it  when  not  in  use. 
Connect  the  strip  with  the  ground  in  the 
case  of  a  grounded  line,  or  in  the  case  of  an 
all  metallic  line,  with  the  second  wire. 

Connect  the  binding  post  or  leg  which 
connects  with  the  frame  to  the  binding  post 
of  the  sounder,  as  indicated.  Run  the  line 
wire  to  the  other  post  of  the  sounder.  Then 
connect  the  other  post  of  the  key  to  the 
battery,  and  from  thence  to  the  ground. 

Strictly  speaking,  this  is  a  closed  circuit 
system,  although  the  battery  is  not  normallv 
on   the  line 


BUZZER  TELEGRAPH 

A  suggestion  for  a  buzzer  telegraph  is 
shown  in  Fig.  4.  It  makes  use  of  two  line 
wires  and  double  contact  push  buttons,  a 
detail  of  the  latter  being  shown  in  Fig.  5. 


One   of    Faraday's    Original    Ex- 
periments 


In  following  out  the  experiments  out- 
lined in  Popular  Electricity,  I  have  noticed 
that  the  more  classical  experiments  are  for 
the  most  part  omitted.  In  the  September 
issue  a  picture  of  Michael  Faraday  brought 
back  to  my  mind  a  number  of  his  original 


A   CRUDE   FORM   OF   MOTOR 

experiments.  One  of  his  most  interesting 
experiments  can  be  carried  out  by  means 
of  the  apparatus  described  below. 

Obtain  a  bar  magnet  about  six  inches 
long  and  one  quarter  of  an  inch  in  diameter. 
Mount  the  magnet  in  a  hole  drilled  in  a 
suitable  hardwood  board.  Solder  a  wire 
to  the  lower  part  of  the  magnet  and  connect 
to  an  old  battery  binding  post.  Around  the 
top  of  the  magnet  glue  a  narrow  piece  of 
black  paper  to  form  a  mercury  cup.  Turn 
another  cup  of  the  form  shown  in  cross 
section  at  (A).  This  is  best  made  of  hard 
rubber  though  either  vulcanized  fiber  or 
a  piece  of  close  grained  wood  will  do. 
Drill  a  hole  through  the  centre  of  the  cup 
so  that  it  fits  the  magnet  closely.  A  set 
screw  may  be  added  which  will  greatly  aid 
adjustment.  Connect  the  bottom  of  the 
cup  to  a  binding  post  as  shown. 

The  revolving  part  of  this  instrument  is 
made  out  of  a  piece  of  hard  brass  wire.  Take 
a  piece  of  No.  t8  wire  about  six  inches  long 
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and  two  inches  from  one  end  solder  the 
point  of  a  needle.  Bend  the  wire  as  shown 
and  pass  through  a  thin,  hard  rubber  guide 
ring  (B),  which  fits  the  magnet  rather 
loosely.  A  counter-balance  (C)  will  also 
be  needed.  Adjust  this  so  that  the  ring 
does  not  touch  the  magnet. 

Fill  both  mercury  cups  with  pure  mercury, 
first  amalgamating  all  conducting  surfaces. 


Adjust  the  large  cup  till  the  brass  wire  just 
touches  the  surface  of  the  mercury  and  then 
attach  a  dry  battery  to  the  terminals,  If 
the  instrument  is  properly  adjusted  the  wire 
will  revolve  with  considerable  speed.  The 
direction  of  rotation  may  be  changed  by 
reversing  the  current.  This  instrument 
aptly  illustrates  the  principle  of  the  direct 
current    motor. — Gordon    O.    Philp. 


Transformed    Lighting  Current  for  Small 

Motors 


By  LOUIS  H.  ROLLER 


Every  year  there  are  many  boys  who  get 
toy  motors  or  miniature  electric  railways  as 
Christmas  gifts,  and  these  are  usually  oper- 
ated by  dry  batteries.  The  boy  soon  finds 
that  dry  batteries  are  not 
to  be  depended  upon  for 
motor  work,  and  naturally 
seeks  some  other  source  of 
power.  If  alternating  cur- 
rent is  used  in  lighting  his 
home  he  may  transform  it 
to  a  potential  or  voltage 
suitable  for  his  motor,  and 
thus  obtain  a  cheap, 
steady,  convenient,  safe 
and  flexible  source  of 
power.  The  small  trans- 
formers described  in  the 
September,  1909,  issue 
(page  331),  may  be  used 
for  this  purpose,  a  poten- 
tial of  twenty  volts  having 
been  found  most  satisfac- 
tory for  railway  operation. 
An  equipment  for  controll- 
ing the  current  to  and  from 
the  transformer  is  here 
described. 

Fig.  1 ,  shows  a  plan  and 
side  elevation  of  the  ap- 
paratus. A  hardwood  box 
is  used  as  a  container,  and 
the  transformer  is  placed 
in  the  bottom,  with  abestos 
boards,  (A)  and  (A'),  above 
.and  below  it,  and  abestos 
sheet  rammed  around  it, 
making  it  tight  in  the  box. 
Two  cleats,  (C)  and  (C), 


are  nailed  to  the  inside  of  the  box,  just  above 
the  transformer,  and  on  these  are  supported 
the  asbestos  covered  wood  girders,  (G) 
and  (G'),  to  which  the  ends  of  the  resist- 
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FIG.    T.       PLAN    AND    SIDE    VIEW   OF    CURRENT   CONTROLLER 
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ance    coils    are    then    firmly    and     rigidly 
screwed. 

The  cover  of  the  box  is  used  as  a  switch- 
board, and  contains  a  double  pole  snap 
switch,  (PS),  four  small  binding  posts, 
(Bi,  B2,  B3,  B4),  two  large  binding  posts, 
(B)  and  (B'),  two   miniature   lamp  sockets, 
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FIG.    2.      CONNECTIONS   OF   CURRENT 
CONTROLLER 

(Li)  and  (L2),  and  a  rheostat  with  eleven 
points,  (P1-P10).  Fig.  1  is  not  intended  as 
a  detail  or  working  drawing,  but  is  used 
simply  to  give  the  amateur  a  general  idea 
of  what  is  necessary. 

Fig.  2  shows  the  connections  of  this  ap- 
paratus. The  master  switch,  (PS),  is  used 
to  turn  the  current  to  the  transformer  on  or 
off.  (Bi)  and  (B2)  hold  the  primary  fuse, 
(PF),  which  will  blow  if  a  short-circuit 
occurs   in    the   transformer   or   the    switch. 


(B3)  and  B4)  hold  the  secondary  fuse,  (SF), 
which  protects  the  rheostat,  motor,  and  wir- 
ing from  short-circuits  or  heavy  overloads. 
The   girders,    (G)    (G'),   are   covered  with 
asbestos  sheet  to  prevent  their  burning  in 
case  the  resistance  coils  get  very  hot,  and 
the  transformer  is  surrounded  with  asbestos 
so  that  it  will  not  set  fire  to  the  box  if  it 
should  burn  out  because  of  some  defect  in 
construction.     The  dotted  line  around  (PF), 
(Fig.  1),  represents  a  piece  of  asbestos  on  the 
under  side  of  the  cover  to  protect  (Bi)  and 
(B2)  from  accidental  contact  with  the  wires 
to  rheostat.     Two  10  volt  lamps  are  put  in 
the  sockets,  (Li)  and  (L2),  and  by  lighting 
up,  they  show  that  the  transformer  and  fuses 
are  all  right,  and  that  a  current  of  20  volts 
pressure   may   be   taken  from  the  binding 
posts  (B)  and  (B').     This  current,  coming 
through  the  rheostat,  may  be  regulated,  thus 
giving  various  speeds  to  the  motor.     The 
resistance  coils  may  be  made  of  the  same 
wire  as  that  used  in  the  transformer  core, 
namely,  soft  iron;  the  length  of  wire  to  use 
cannot  be  specified  here,  since  it  varies  with 
the  size  of  motor  and  the  guage  of  wire,  and 
is  best  determined  by  experiment. 

To  give  ample  protection  the  primary  fuse, 
(PF),  must  be  two  ampere  fuse  wire,  while 
the  secondary  fuse  wire  may  be  of  any 
capacity  from  five  to  ten  amperes.  If  a  fuse 
melts,  the  current  to  the  box  must  be  shut 
off,  the  cause  of  its  melting  ascertained,  and 
the  trouble  remedied  before  the  fuse  is  re- 
placed. In  railway  work  the  secondary 
fuse  may  often  blow  because  of  accidental 
"shorts"  on  the  track  due  to  the  car  jump- 
ing off  at  a  switch  or  crossing. 

The  cost  of  current  for  thus  operating  a 
small  motor  does  not  exceed  a  cent  or  two 
an  hour. 

The  amateur  had  best  keep  in  mind  that 
he  is  now  working  with  power,  and  that  loose 
connections  and  " shorts"  must  be  carefully 
avoided;  this  is  best  done  by  soldering  and 
taping  all  joints,  and  using  well-insulated 
wires. 


r  0 


How  to  Make  A    Direct  Current  Dynamo 

By  C.  S.  NEWCOMB 


In  the  design  of  this  machine  it  is  intended 
to  do  away  as  far  as  possible  with  all  patterns 
and  molding,  but  it  is  assumed  that  the  maker 
has  access  to  a  turning  lathe  and  ordinary 
machine  shop  tools. 

,    The  field  magnet  (A)  (Fig.  i)  is  made  out 
of  a  good  piece  of  soft  iron  i  by  2  by  17 
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FIG.    I.      FIELD   MAGNET 

inches,  bent  while  red  hot  in  the  shape  as 
shown,  after  which  it  should  be  carefully  an- 
nealed, and  then  smoothed  up  clean  on  a 
flat  emery  wheel.  Next  bore  a  J  inch  hole 
in  the  toe  as  shown  at  (N)  through  both 
limbs.     The  hole  (O)  should  be  bored  and 


should  be  two  inches.  Finally  the  field 
should  be  cored  out  on  a  lathe,  leaving  the 
channel  exactly  3  1-16  inches  in  diameter 
for  the  armature  to  run  in.  Shaft  (D) 
(Fig.  2)  is  made  out  of  a  piece  of  f  inch  cold 
rolled  steel,  the  dimensions  being  as  shown, 
and  a  thin  nut  to  go  on  the  threaded  part 
can  be  made  by  splitting  an  ordinary  nut 
with  a  hacksaw  and  smoothing  it  up  with  a 
file. 

The  armature  core  is  known  as  the 
laminated  type;  that  is,  it  is  made  up  of  thin 
sheets  of  soft  iron,  three  inches  in  diameter. 
An  end  view  of  the  armature  core  as  it  rests 
between  the  pole  pieces  is  seen  in  Fig.  1, 
the  slots  for  the  wires  being  of  the  shape 
shown.     Now    it  is  not  an  easy  matter  to 
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FIG.   3.      ARMATURE  CORE 

cut  or  stamp  out  these  thin  sheets  as  there 
are  quite  a  number  of  them.  It  is  better  to 
buy  them  outright  from  a  manufacturer. 

Whethrr  you  buy  the  armature  stamp- 
ings or  make  them,  they  should  be  given  a 
thin  coat  of  shellac  on  one  side  only,  before 
assembling  on  the  armature  shaft. 
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FIG.    2.      ARMATURE  SHAFT 


tapped  out  \  inch,  this  should  be  done  on 
both  sides  although  in  the  diagram  it  is 
shown  on  one  side  only.  Also  bore  the  J 
inch  holes  on  each  side  shown  at  (P);  these 
holes  need  not  be  drilled  through  but  should 
be  drilled  deep  enough  to  hold  a  pin  which 
will  be  driven  in  later  to  hold  up  the  field 
coils.     The     distance     between     the     limbs 


Assemble  the  laminations  on  the  shaft  as 
shown  in  Fig.  3,  making  the  core  two  inches 
long;  they  are  held  up  close  together  by  the 
nut  on  the  thread  portion  of  the  shaft.  After 
this  the  slots  should  be  covered  with  a  silk 
dipped  in  shellac,  and  the  core  ends  and  the 
shaft  carefully  covered  with  the  same  ma- 
terial and  allowed  to  drv 
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The  ends  of  the  slots,  moreover,  should 
be  slightly  enlarged  and  all  sharp  places  in 
the  slots  removed  before  putting  on  the  silk. 

The  bearings  (G)  (Fig.  4)  are  made  by 
cutting  a  mold  out  of  a  J  inch  board,  as 
shown,    without   the    holes.     This    is   then 


FIG.    4.      BEARING 

laid  on  a  smooth,  flat  piece  of  iron  and  se- 
curely clamped  down  and  run  full  of  Babbitt 
metal,  after  which  the  J  inch  hole  and  the  J 
inch  holes  should  be  bored.  A  small  oil 
hole  should  also  be  bored  in  the  top. 

The  commutator  (Fig.  5)  which  is  usually 
the  hardest  part  of  the  machine  to  con- 
struct, is  very  simple  in  principle  and  is  made 
out  of  a  piece  of  two  inch  brass  seamless  pipe 
one  inch  long  which  should  be  perfectly 
round  and  smooth  inside  and  out.  A  piece 
of  good  hardwood,  well  seasoned,  is  then  se- 
cured. This  is  made  one  inch  long,  with 
a  hole  in  the  center.     It  is  forced  upon  the 
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FIG.    5.      COMMUTATOR   AND    BRUSH 

shaft  and  trued  up  in  the  lathe  until  the  brass 
cylinder  makes  a  good  snug  fit.  Then  the 
brass  cylinder  is  fitted  on,  first  giving  the 
wood  a  coat  of  shellac.  Then  inscribe  on 
the  surface  of  the  cylinder  12  equidistant 
lines  parallel  to  the  shaft.  Drill  between 
the  lines  small  holes  as  shown  in  Fig.  5,  the 
outside  end  holes  being  countersunk.  Small 
flat  headed  screws  are  set  in  the  outer  end. 
The  end  next  to  the  armature  core  should 


have   round   headed   brass   screws.    These 
screws  go  through  into  the  wood  core. 

Then  the  metal  along  the  lines  should  be 
cut  out  with  a  hack  saw,  clear  through  to  the 
wood  core,  being  careful  to  not  leave  any 
material  between  the  cuts,.  The  screws 
should  not  under  any  circumstances  touch 
the  shaft  in  the  center  of  the  wood  core. 

Brush  holders  (K)  may  be  made  out  of 
thin  spring  brass  or  phosphor  bronze  as 
shown  in  Fig.  5,  with  two  small  holes  in  the 
end,  and  the  lips  bent  to  hold  the  carbon 
brushes  as  shown.  They  should  be  fastened 
to  the  block  (C)  (Fig.  6)  at  the  ends,  and- 
this  block  is  fastened  to  the  base  with  screws. 

The  armature  is  wound  with  No.  16  B. 
&  S.  gauge  double  cotton  covered  wire.  To 
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FIG.  6.   BRUSH  SUPPORT 

wind  this  armature  commence  in  slot  No.  1 
leaving  about  three  inches  of  wire  projecting 
out  towards  the  commutator.  Wind  through 
slot  No.  1  back  through  slot  No.  7  until  you 
have  12  layers  in  each  slot.  Then  twist  up 
a  loop  about  three  inches  long  and  com- 
mence in  slot  No.  2  and  back  through  slot 
No.  8,  and  so  on.  After  winding  slots  Nos. 
6  and  12  in  this  manner  there  will  be  12 
lavers  in  each  slot.  Then  continue  in  the 
same  manner  putting  12  layers  more  in  all 
the  slots  over  the  12  just  wound. 

To  connect  to  the  commutator  in  each  in- 
stance the  end  of  the  first  coil  is  connected 
to  the  beginning  of  the  next  throughout  and 
these  junctions  carried  to  the  corresponding 
round  headed  screws  on  the  commutator. 

Field  coils  should  be  wound  with  two 
pounds  of  No.  22  single  silk  covered  magnet 
wire  wound  on  a  form  which  should  be 
slightly  larger  all  round  than  the  magnet 
yoke,  and  two  inches  long.  This  will  give 
about  700  turns  or  one  pound  to  each  coil. 
It  will  be  well  to  wind  the  form  with  thick 
paper  before  commencing  to  wind  the  coil 
and  to  give  each  layer  a  coat  of  shellac  and 
allow  to  dry  before  putting  on  the  next. 
When  the  end  is  reached  carefully  tape  and 
cover  the  coil  with  a  layer  of  paper  and  then 
wind  on  one  layer  or  20  turns  of  No.  11 
double  cotton  covered  magnet  wire  for  the 
series  coil.  When  dry  remove  and  tape  the 
roil,  slip  it  onto  the  magnet  and  drive  in  the 
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pin  in  the  \  inch  hole,  to  hold  in  place.    The 
next  coil  is  wound  in  the  same  manner. 

Connect  the  outside  end  of  one  of  the  No.  22 
coils  to  the  left  hand  brush  and  the  inner  end 


of  this  coil  to  the  beginning  of  the  other  No. 
22  coil.  The  opposite  end  of  the  latter  coil 
is  then  connected  to  the  right  hand  brush. 
The  No.  11  left  hand  coil  has  the  beginning 
end  connected  to  the  left  hand  brush  and  the 
other  end  to  the  beginning  of  the  second  No. 
11  coil,  the  opposite  terminal  of  the  latter 
going  direct  to  the  line  on  the  same  side ;  that 
is,  the  series  coil  is  in  series  with  brush  and 
one  side  of  the  line.  This  is  made  clear  in 
Fig.  7. 

The  machine  should  be  run  at  least 
1500  revolutions  per  minute,  and  if  the 
voltage  is  not  enough  increase  the  speed.  To 
get  the  best  voltage  control  it  is  reaommended 
that  a  rheostat  be  cut  in  on  the  shunt  wires, 
when  if  the  power  is  constant  the  voltage  can 
be  regulated  very  closely.  This  machine  has 
a  capacity  of  10  amperes  but  loads  of  15 
would  not  be  safe  for  a  long  time  as  the  ma- 
chine is  considerably  overloaded  at  this 
amperage  and  would  possibly  get  hot  enough 
to  ruin  the  armature  windings. 


Does  Lightning  Strike  Twice  in  the  Same  Place? 


The  above  question  is  graphically  ans- 
wered by  the  two  excellent  lightning  photo- 
graphs reproduced  herewith.  The  photo- 
graphs were  taken  by  Charles  F.  Brooks  and 
Frederick  A.  Brooks,  sons  of  Morgan 
Brooks,  who  is  Professor  of  Electrical  En- 
gineering at  the  University  of  Illinois. 

The  scene  is  on  the  shores  of  Lake  Minne- 
tonka  near  Minneapolis,  Minn.,  the  distant 
shore  being  within  the  limits  of  the  village 
of  Wayzata.  The  tree  outlines  were  pro- 
duced entirely  from  the  brilliant  flashes, 
which  are  also  seen  reflected  in  the  water 


One  of  the  photographs  was  taken  at 
about  5  a.  m.  of  August  17th,  while  the 
second  and  more  brilliant  picture  was 
secured  about  midnight,  five  days  later. 
As  seen  in  these  pictures  the  flashes  are  in 
exactly  the  same  place  relative  to  the  sur- 
rounding scenery;  that  is,  as  far  as  can  be 
observed  from  one  point.  It  is  possible,  of 
course,  that  one  flash  may  have  been  further 
away  from  the  camera  than  the  other,  but  it  is 
altogether  more  probable  that  the  two 
flashes  struck  the  same  tree,  or  whatever 
the    prominent    point    mav    have    been. 


QUESTIONS  AND  ANSWERS 
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Readers  of  Popular  Electricity  are  invited  to  make  use  of  this  department.  State 
your  questions  as  clearly  and  concisely  as  possible.  No  consideration  will  be  given 
to  communications  which  do  not  contain  the  full  name  and  address  of  the  writer 


Direct  Current  Generator  as   Alternating  Cur- 
rent Motor 

Question. — Could  a  4-pole  compound  wound  di- 
rect current  generator  be  used  as  an  alternating 
current  no  volt,  60  cycle  motor  without  rewind- 
ing?— N.  S.  G.,  Sump'ter,  Ore. 

Answer — No. 


High  Frequency  Current  in  Therapeutics 

Question — I  am  building  a  12-inch  induction 
coil  and  would  like  to  know  if  the  current  from  this 
coil  can  be  converted  into  high  frequency  so  that 
it  may  be  used  as  a  therapeutic  agent.  I  under- 
stand that  this  can  be  done  by  means  of  a  Tesla 
coil.  If  this  is  so,  what  would  be  the  dimensions 
of  such  a  coil? — C.  L.,  Minneapolis,  Minn. 

Answer. — Form  a  hollow  cylinder  of  dry 
birch  wood  10  inches  in  dimaeter  and  22 
inches  long.     On  one  end  of  this  cylinder 
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wind  the  primary,  consisting  of  a  single 
layer  of  22  turns  of  No.  14  rubber-covered 
single-braid  wire,  such  as  is  used  in  wiring. 
The  ends  of  this  wire  are  connected  to  two 
binding  posts  but  not  connected  to  the 
secondary  in  any  way.  The  remainder  of 
the  cylinder,  starting  one  inch  from  the 
primary,  is  wound  with  No.  19  rubber  covered 
fixture  wire  in  a  single  layer.  The  end 
of  the  wire  near  the  primary  is  the  end  to 
by  grounded,  the  other  is  connected  to 
a  terminal  on  the  top  of  the  cylinder,  to 
which  the  electric  appliances  are  connected. 
The  condenser  jars  should  be  12  inches  high 
and  about  ,  four  inches  in  diameter,  with 
tinfoil  eight  inches  up  from  the  bottom, 
inside  and  out.  Connoet  to  the  coil  as  per 
diagram 


Generators  in  Series 

Question. — Please  explain  how  to  connect  two 
generators  in  series,  giving  additional  necessary 
information.— B.  F.  A.,  Nelsonville,  Ohio. 

Answer. — Generators  are  used  in  series 
on  arc  circuits  and  as  boosters.  To  con- 
nect machines  in  series,  the  positive  terminal 
of  one  must  be  connected  to  the  negative 


GENERATORS    EM    SERIES 

terminal  of  the  next,  as  shown  in  Tig.  1. 
Each  machine  must  have  a  current  capacity 
equal  to  the  maximum  current  on  the  cir- 
cuit, but  they  may  differ  as  to  voltage  ra- 
ting; that  is,  one  machine  may  generate  at 
50  volts  and  the  other  at  450  volts.  The 
voltages  of  the  machines  in  series  are  added 
together,  so  that  the  danger  to  insulation 
is  increased.  Series  wound  dynamos  have 
usually  a  regulator  of  some  sort.  These 
may  not  work  together.  If  they  do  not,  con- 
nect them  so  they  must.  As  you  do  not 
state  winding  of  your  machines  we  would 
add  that  shunt  dynamos  run  well  where 
the  field  coils  are  connected  to  form  one 
shunt  across  both  machines.  Again,  on 
compound  machines,  both  shunt  coils  may 
be  connected  so  as  to  be  supplied  by  one 
armature,  the  series  coils  being  in  the  main 
circuit. 

A  common  return  may  be  used  for  both 
generators.  In  fact  it  may  be  connected 
to  the  negative  bus  bar. 

Hydrogen  Generator  for  Lead  Burning 

Question. — Explain  the  construction  and  opera- 
tion of  a  hvdrogen  gas  generator  for  lead  burning. — 
W.  S.,  Baltimore,  Md. 

Answer. — The  gas  generator  used  by  the 
largest    storagp     batterv    manufacturers    is 
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constructed  as  shown  in  the  accompanying 
cuts.  It  is  simply  two  wooden  boxes,  lead 
lined,  one  above  the  other  as  shown  in  Fig. 
i ,  and  connected  by  a  lead  pipe  running  from 
the  bottom  of  the  upper  box  to  near  the 
bottom  of  the  lower  box.  The  lower  box 
must  be  air  tight  except  for  the  pipe  opening 
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FIG.    I.      HYDROGEN   GENERATOR 

and  another  pipe  connection  for  the  gas;  it 
is  also  provided  with  a  large  hand  hole  made 
tight  with  a  rubber  gasket  for  cleaning  and 
renewing.  The  upper  box  is  open  or  partly 
open  at  the  top.  The  boxes  are  generally 
of  2-inch    wood    about    18    inches    square, 


the  top  one  about  three  feet  above  the  other. 
You  can  make  them  of  any  convenient  size 
and  if  you  are  not  going  to  use  them  much 
you  need  not  line  them,  but  coat  them  when 
dry  with  a  few  good  coats  of  rubber  paint 
inside  and  out.     Large  glass  flasks  may  be 
used  to  advantage  instead  of  the  boxes,  as 
shown  in  Fig.  2.    Two  five  gallon  water  bottles 
are   sufficient.       In    operation    a    quantity 
of  zinc  is  placed  on  a  shelf  in  the  lower  box  or 
in  the  lower  bottle.     The  upper  box  is  filled 
three-fourths  full  of  sulphuric  acid  (H2S04) 
diluted  with  twelve  volumes  of  water  and  the 
stop  cock  opened  to  the  burner.    This  allows 
the  acid  to  run  down  in  contact  with  the 
zinc,  and  hydrogen  gas  is  generated.     Care 
must  be  taken  to  get  all  the  air  out  of  the 
generator  before  the  gas  is  lighted,  or  an  ex- 
plosion will  follow.     When  the  gas  is  shut 
off.  the  pressure  forces  the  acid  back  to  the 
upper  box  away  from  the  zinc  and  stops  the 
generator.     The  shelf  keeps  the  zinc  away 
from   any  little   acid   that   remains   below. 
The  burner  is  clearly  shown  in  Fig.  2  and 
may  be  constructed  of  brass  tubing,  or  can 
be  bought  cheaply  at  any  chemical  house. 
You  must  have  an  air  pressure  to  operate 
the  burner  successfully  and  this  may  be  ob- 
tained from  a  bellows  or  similar  arrangement, 
or,  get  a  very  large  flask  and  fit  up  as  shown, 
then  allow  water  to  run  into  it  from  a  faucet 
and  air  will  be  forced  out.     There  are  many 
similar  ingenious  arrangements.     This  gen- 
erator can  be  used  where  any  pure  hot  flame 
is  needed  and  leaving  out  the  air  may  be  used 
for  filling  toy  ballons  and  similar  devices. 


2.      HYDROGEN  GENERATOR   MADE    FROM 


Recharging  Dry  Cells;  Current 
Consumption    of    Battery 
Tungsten  Lamps;  Pock- 
et Storage  Battery 

Questions. — (A)  Can  dry  batteries  be  recharged  ? 
If  so,  state  several  ways.  (B)  Show  and  explain  a 
phanton  circuit  on  a  telephone  line.  (C)  Show  the 
diagrams  of  a  telephone  pole  changer  and  how  it 
works.  (D)  Are  the  new  battery  tungsten  lamps 
hard  on  dry  cells  and  how  much  current  do  they 
require  ?  (E)  Tell  me  how  to  make  a  pocket  stor- 
age battery. — A.  A.  R.,  Glasgow,  Mo. 

Answers. — (A)  Dry  batteries  are  not  re- 
versible to  any  efficient  extent  and  are  not 
reliable  when  recharged.  "Dead"  batteries 
have  been  recharged  by  connecting  them  in 
series  with  a  four  or  eight  candle  power  lamp 
on  a  no-volt  direct  current  for  from  ^5  to 
30  minutes,  but,  although  some  batteries 
thus    recharged    have   been   kept   on   heavy 
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service  for  a  long  time,  other  batteries  simi- 
larity treated  would  not  hold  the  charge. 
Care  must  be  taken  to  connect  the  positive 
pole  of  the  battery  (carbon)  to  the  positive 
wire.  The  positive  wire  may  be  determined 
by  dipping  the  two  wires  in  acidulated  or  salt 
water.  The  wire  which  gives  off  the  most 
bubbles  is  negative. 

(B)  and  (C)  See  October  issue. 

(D)  Dry  batteries  are  not  designed  for  con- 
stant service  and  will  run  down  quickly  if 
used  steadily  on  any  lamp,  but  may  be  used 
intermittently  with  good  results.  The  tung- 
sten battery  lamps  require  but  ij  watts  per 
candle.  A  one  C.  P.  i^-volt  lamp  would 
require  about  one  ampere  and  would 
quickly  run  down  the  ordinary  dry  battery, 
but  the  one  C.  P.  6-volt  lamp  would  require 
less  than  £  ampere,  hence  it  is  preferable  to 
use  higher  voltage  lamps.  The  same  size 
carbon  filament  would  require  much  more 
current. 

(E)  To  answer  this  question  would  require 
too  much  space  to  be  given  in  this  depart- 
ment. An  article  on  this  subject  is  con- 
templated for  a  future  issue. 


Shunt  and  Compound  Wound  Generator 

Questions. — (A)  Assume  a  shunt-wound  genera- 
tor running  under  two-thirds  load.  Suppose  the 
whole  load  to  be  suddenly  removed  without  ad- 
justing the  rheostat.  What  would  be  the  result? 
(B)  Kindly  answer  the  same  question  as  to  a  com- 
pound wound  machine. — E.  D.  B.,  Denver,  Colo. 

Answers. — (A)  In  a  shunt-wound  dynamo 
the  field  voltage  decreases  as  the  load  comes 
on  unless  controlled  by  the  rheostat.  A  sud- 
den removal  of  the  load  would  cause  the 
voltage  to  rise,  possibly  burning  out  any 
lamps  left  on.  The  voltage  rise  would  not 
harm  the  machine  if  the  governor  of  the 
engine  were  properly  adjusted. 

(B)  As  the  field  excitation  in  a  compound 
wound  generator  is  made  up  of  both  a  shunt 
and  series  winding,  opening  the  external  cir- 
cuit would  remove  the  effect  of  the  series 
turns  and  lower  the  voltage. 


Making   a   Voltmeter;    Formula    for    Voltage; 
Lines  of  Force 

Questions. — (A)  In  the  September  issue  is  de- 
scribed an  ammeter  operating  on  the  principle  of 
a  solenoid.  Can  a  voltmeter  be  made  depending 
on  the  same  principle.  If  so,  what  change  is 
necessary?  (B)  Will  you  give  a  formula  for 
voltage  to  be  obtained  from  a  dynamo,  this 
formula  to  depend  upon  the  number  of  active 
yards  of  wrire  on  the  armature.  (C)  How  can 
the  number  of  lines  of  forcp  in  the  field  of   a  four 


pole  dynamo  be  estimated,  not  knowing  the  exact 
quality  of  the  iron  in  the  poles  and  armature? — C 
F.  S.,  Jr.,  Brooklyn,  N.  Y. 

Answers. — (A)  The  pull  on  the  solenoid 

depends  upon  the  number  of  ampere-turns 

in  the  coil.     To  use  the  instrument  as  a 

voltmeter  it  would  be  necessary,  by  Ohm's 
■p 

law  C  =     ,  to  make  the  resistance  (R)  of 
14 

the  coil  large  enough  so  that  when  the  ter- 
minals were  placed  across  mains  having  a 
difference  of  potential  E,  that  C  would  be 
sufficient  to  give  a  full  scale  deflection, 
where  E  is  the  maximum  voltage  which  you 
wish  to  measure  with  the  instrument. 

(B)  The  E.  M.  F.  in  an  armature  is  ex- 
pressed by  the  formula. 

PBZS 

Mxio8x6o 

where  P  =  the  number  of  field  magnet  poles. 

0  =  the  total  number  of  lines  of 

force  entering  or  leaving  the 

armature  at  each  pole  piece. 

Z=  number  of  conductors  on  the 

armature. 
S  =  R.  P.  M.  of  the  armature. 
M  =  number    of    paths    or    circuits 
through  the  armature. 


=  average  number  of  conductors 


I 


M 


in  series  on  each  path  or  coil. 
The  formula  you  ask  for  would  be  difficult 
to  state  for  armatures  of  various  dimensions, 
while  the  above  rule  holds  for  all  armatures. 
(C)  Solve  the  above  quotation  for  B  after 
substituting  the  values  of  Z,  S,  M  and  P. 


500- Volt   Motor  and  Engine;  Switchboard  to 
Pass  Inspection 

Questions. — (A)  I  have  a  500-volt,  one  H.  P. 
A.  C.  motor.  Would  it  be  advisable  to  rewind  the 
armatur  or  build  a  transformer,  as  I  desire  to 
run  the  motor  as  a  dynamo  and  wish  to  get  no 
volts?  (B)  Will  a  ii  H.  P.  gasoline  engine  run 
the  dynamo  on  a  average  load  ?  (C)  I  am  making 
a  switchboard  for  a  no-volt  system.  Please  tell 
me  the  rules  to  observe  in  order  that  it  may  pass 
inspection. — H.  C.  G.,  Haverhill,  Mass. 

Answers. — (A)  We  would  advise  that  you 
build  a  one  kilowatt  transformer  having 
a  ratio  of  5  to  1.  The  primary  of  such  a 
transformer  connected  to  your  dynamo 
would  carry  about  two  amperes  and  the 
secondary  slightly  over  eight.  See  "Con- 
struction of  Ring  and  Core-Type  Trans- 
formers" in  September  issue 
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(B)  Yes,  but  you  may  have  to  adjust  the 
pulleys  to  get  the  proper  speed  on  the 
dynamo. 

(C)  In  answer  to  W.  S.  in  the  May,  1909, 
issue,  connections  and  devices  for  a  standard 
switchboard  are  shown.    The  panel  should 
preferably  be  of  slate  of  marble  supported 
by  metal  brackets  from  the  wall,  or  by  angle 
iron  posts  from  the  floor,  supports  to  be 
placed  so  as  to  give  at  least  eighteen  inches 
between  the  wall   and    apparatus    on    the 
board.     The  board  should  be  built  so  that 
a  space  of  at  least  ten  or  twelve  inches  is 
left  between  the  floor  and  the  board,  except 
when  the  floor  about  the  switchboard  is  of 
concrete    or    other    fireproof    construction, 
a  space  of  three  feet  if  possible  being  also 
provided  between  the  top  of  the  board  and 
a  combustible  ceiling.     The  board  should  be 
located  in   a   dry   place.     A   main   service 
switch  and  fuses  equal  to  the  rating  oi  the 
dynamo    must    be    provided.     Provide     a 
metal  clad  voltmeter  and  a  ground  detector, 
protecting  these  and  pilot  lights  by  standard 
fuses  of  not  over  six  amperes  capacity.     This 
circuit  should  be  wired  with  not  less  than 
No.    14   B.    &   S.    gauge   wire.     All   wires 
larger  than  No.  8.  B.   &  S.  gauge  must  be 
soldered  into  lugs  for  all  terminal  connec- 
tions.    Switches  should  be  only  such  as  are 
approved  and  noted  in  "List  of  Electrical 
Fittings"  for  use  under  the  rules  and  re- 
quirements of  the  National  Board  of  Fire 
Underwriters.     Bus-bars  of  opposite  polar- 
ity if  mounted  directly  on  the  board  must 
be  spaced  f  of  an  inch  apart  and  where 
crossing  in  air  J  an  inch  separation  is  per- 
missible.    The  National  Code  urges  "that 
greater    distances     be     adopted     wherever 
conditions  will  permit."     A  common  error 
is   that   of  placing   grounded  bolts   of  the 
supporting    angle    irons    too    close    to    live 
current     carrying     parts.     The     last     rule 
quoted  applies  here  also. 

Annunciator  Circuit 

Question — I  have  a  fifteen-drop  annunciator. 
There  are  eighteen  binding  posts  and  two  pushes 
at  the  bottom.  Please  give  diagram  illustrating 
the  connections  of  same  with  bells,  pushes,  and 
battery.  I  think  the  annunciator  is  of  French 
make.— L.  B.,  W.  Somerville,  Mass. 

Answer — We  are  not  able  to  answer  jour 
question  explicitly  from  information  given, 
but  give  two  diagrams,  Figs.  1  and  2  in 
common  use.  Fig.  1  shows  a  battery  wire 
(B)  and  return  wire  (R).  (B)  connects 
through    the    hell    to   the    rr>\]    of  earb   drop 
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From   the   other   side    of  each  coil  a  wire 
runs   to    a   binding   post,   through   a   push 

button,     thence     to 
the  return  wire  (R). 
Yrour  drops   on   the 
annunciator   may  be 
arranged  to  ring  the 
bell  after  the  button 
is  released  and  until 
the  indicator  is  placed 
in  position  in  which 
case  another  wire  (S) 
common  to  one  side 
of  each  coil  would  be 
necessary,  the  falling 
of  the  indicator  shunt- 
ing out  the  push  but- 
ton as  shown  in  both 
figures,  until  the  in- 
dicator   is   restored, 
and  requiring  an  ex- 
tra    binding      post. 
Another  binding  post 
may  be  provided  to 
which  bell  wire  may 
be  connected   if   the 
bell    is    not    on   the 
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FIG.    I 


annunciator.       These   hints   may   assist  in 
determining  the  use  of  each  binding  post. 


fig.  2 

Operation  of  a  Manual  Fire  Alarm  System 

Question. — Please  explain  the  operation  of  a 
fire  alarm  system.  Why  does  the  bell  ring  until 
the  street  box  is  set? — G.  C,  Denver,  Colo. 

Answer. — A  fire  alarm  system  may  be 
divided  into  two  parts:  that  inside  a  build- 
ing, and  consisting  of  manuals,  local  bat- 
teries, bells,  testing  apparatus,  and  an 
indicator  on  the  outside  telling  firemen 
the  floor  where  box  is  pulled;  that  outside, 
made  up  of  the  main  alarm  circuit,  street 
signal  boxes,  and  at  the  central  office  of  a 
relay  in  each  circuit,  a  register  for  each 
relay  to  make  note  on  a  tape  of  the  signals, 
and    an    automatic    signal    repeater.     One 
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feature  carefully  observed  regarding  city 
and  building  boxes  is  that  they  shall  not  be 
connected  electrically,  and  yet  be  so  ar- 
ranged that  "pulling"  the  building  manual 
sends  in  the  street  box. 

Fig.  i  shows  the  general  plan  of  such  an 
arrangement,  (AB)  being  the  fire  manual 
in  the  building,  and  (STB)  the  street  box. 


FIG.  I.   GENERAL  PLAN  OF  FIRE  ALARM 

The  lever  (K)  on  contact  (i)  cuts  in  battery 
(B2)  through  (M),  (B2)  not  being  sufficient 
to  operate  lever  (L).  In  case  of  fire  or 
test,  (K)  is  pulled  down  to  contact  (2) 
which  adds  (Bx)  to  battery  (B2).  This 
pulls  the  armature  of  (M)  down,  pushes 
(L)  up  and  releases  clock  work  (C)  which 
turns  contact  wheel  (CW),  registering  the 
number  of  the  box  as  the  circuit  is  broken 
and  made  at  (R)  by  teeth  on  (CW).  Im- 
mediately (K)  is  pulled 'from  (2)  to  (3). 
This  places  battery  on  (BZ)  which  causes 


armature  (O)  to  be  attracted  until  (A)  on 
(CW)  strikes  (N)  and  opens  the  circuit  held 
closed  by  counter  weight  (D).  The  opera- 
tion of  armature  (O)  is  called  the  "  answer 
back"  signal  and  indicates  that  the  street 
box  has  gone  in. 

Fig.  2  represents  the  same  equipment  as 
in  Fig.  1  with  some  additions,  such  as  a 
galvanometer  (G),  a  testing  switch  (S), 
fire  bell  (F),  cross  relay  (C),  disturbance 
bell  (D),  and  trip  relay  (T).  This  addi- 
tional apparatus  is  usually  located  in   the 
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FIG.    2.      FIRE   ALARM    CIRCUIT   WITH 
ACCESSORIES 

engine  room,  except  the  fire  bells,  which  are 
placed  on  each  floor.  The  circuit  through 
the  boxes  (AB)  to  the  street  box  (STB) 
is  always  closed  through  the  battery  (B2). 
Now  let  us  note  the  effect  on  the  magnets 
of  pulling  a  box.  (C)  and  (T)  are  mag- 
netized thus  putting  battery  on  (F)  and 
(D),  ringing  the  bells.  Then  the  street  box 
is  opened  at  (N),  Fig.  1,  but  armature  of 
(T)  has  been  pulled  past  the  insulated  end  of 
spring  (H)  and  locked,  keeping  (F)  ringing, 
while  (D)  stops  until  a  knob  not  shown 
is  pushed,  lifting  (H)  and  allowing  spring 
(S)  to  pull  the  armature  of  (T)  back;  but 
as  the  street  box  is  still  open,  battery  (B2) 
is  not  in  the  circuit  of  (T)  so  its  armature 
strikes  the  back  contact  and  starts  (D) 
again  which  rings  until  street  box  circuit 
is  "set,"  when  (B2)  pulls  the  armature  up 
to  (H). 

If  (Lt)  and  (L2),  Fig.  2,  get  "crossed," 
relay  (C)  is  attracted  and  disturbance  bell 
(D)  rings.  If  either  (L,)  or  (L2)  opens, 
armature  (T)  falls  back  and  (D)  rings. 
The  reading  of  (G)  shows  the  general  con- 
dition of  (B2)  and  the  system.  Closing  (S) 
on  (Res)  tests  (B). 
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Small  Motor;  Hydrometer 

Questions. — (A)  How  can  the  motor  described 
in  the  May,  1909,  issue  be  made  into  a  dynamo 
giving  six  volts  and  four  amperes?  (B)  What  is 
a  hydrometer  and  how  made? — F.  N.,  Braintree, 

Mass. 

Answers — (A)  Add  a  few  more  turns  of 
wire  to  the  armature  coils  and  run  at  good 
speed. 

(B)  If  a  body  floats  in  water  without 
being  wholly  submerged,  two  forces  act 
upon  it — (1)  the  weight  of  the  body;   (2) 

the  buoyancy  of  the  water, 
which  latter  is  equal  to  the 
weight  of  the  water  dis- 
placed. For  example,  ice 
floats  in  water  with  0.918 
of  its  bulk  submerged. 
Water  having  0.918  of  the 
volume  of  a  piece  of  ice 
weighs  the  same  as  the 
piece  of  ice;  or,  if  the 
specific  gravity  of  water  be 
taken  as  one,  the  specific 
gravity  of  ice  is  0.918.  In 
place  of  a  piece  of  ice,  in- 
struments called  hydro- 
meters are  used  to  measure 
the  density  or  gravity  of 
various  liquids  as  compared 
with  water.  The  diagram 
shows  one  of  these  instru- 
ments, consisting  of  two  glass  bulbs,  the 
upper  terminating  in  a  stem,  while  the 
lower  bulb  before  being  sealed  is  filled  with 
shot  to  cause  the  instrument  to  float  vertically. 
Mercury  may  be  used  in  place  of  shot. 
Calibration  may  be  made  by  placing  an- 
other standard  hydrometer  in  the  liquid 
with  the  new  one,  marking  the  stem  of  the 
latter  in  accordance  with  what  the  standard 
instrument  shows.  A  second  method  is  to 
place  the  new  instrument  in  water  marking 
the  point  to  which  it  sinks  as  1.  Place  in 
other  liquids  of  known  specific  gravity 
until  sufficient  points  have  been  marked 
to  give  the  range  desired. 


HYDROMETER 


Three-way  Switches;  Equalizers 

Questions. — (A)  Please  explain  three-way  switch- 
es. (B)  Explain  a  balancing  set  used  in  a  power 
house  in  connection  with  a  three-wire  system — 
a  machine  that  boosts  one  side  or  the  other  ac- 
cording to  requirement. — O.  E.  B.,  S.  Omaha, 
Nebr. 

Answers. — (A)  See  answer  to  W.  W.  H., 
February,  1909. 

(B)  In  Fig.  1  (A)  and  (B)  are  two  machines 


running  on  the  same  shaft.  When  running 
as  dynamos  they  generate  a  voltage  of  one- 
half  that  of  the  dynamo  (D).  They  are 
called  "  equalizers"  or  compensators."  If 
one  side  of  the  system  is  lightly  loaded  the 
machine  on  that  side  will  run  as   a  motor 


FIG.    I.      EQUALIZERS   IN   CIRCUIT 

driving  the  other  as  a  dynamo.  If  the  two 
sides  are  exactly  balanced,  both  machines 
will  run  as  motors  not  loaded,  taking  very 
little  power.  They  require  little  attention 
and  are  automatic  in  their  control. 

Fig.  2  shows  the  same  arrangement  with 
a  "booster"  (C)  added,  and  on  the  same 
shaft.  The  object  of  the  booster  is  to  raise 
the  pressure  in  the  positive  wire  to  make 
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FIG.    2.      EQUALIZERS   AND   BOOSTER   IN 
CIRCUIT 

up  for  some  drop  as  in  long  transmission. 
Each  of  the  machines  may  be  excited  by 
shunt  windings  connected  to  its  own  brushes, 
but  a  much  better  arrangement  is  to  excite 
the  field  coils  of  all  machines  from  the 
feeders  coming  from  dynamo  (D),  which 
gives  less  liability  of  variation. 


Winding  a  Telephone  Generator  Armature 

Question. — Kindly  explain  how  to  wind  a  tele- 
phone generator. — J.  B.  T.,  Lincoln,  Me. 

Answer. — Wind  the  armature  with  No. 
35  to  No.  32  single  silk  covered  wire.  Wind 
the  wire  in  the  same  direction  on  both  sides 
of  the  armature.  It  will  take  from  1800  to 
2300  turns  of  wire.  Connect  the  ends  of  the 
wire  to  slip  rings  or  to  a  single  split  com- 
mutator if  pulsating  current  is  desired.  It 
is  a  good  idea  to  bind  the  coils  with  a  string 
to  prevent  them  bulging  when  turning  the 
generator  and  to  saturate  the  coils  with 
shellac  for  better  insulation. 
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"Electric  Water  Gauge 


The  water  gauge  comprises  a  casing  in 
communication  with  the  boiler,  and  in  the 
casing  is  located  a  float  adapted  to  be  raised 
and  lowered  by  water  admitted  to  the  casing 


ELECTRIC   WATER   GAUGE 

from  the  boiler.  The  casing  is  provided 
with  electrodes  and  a  circuit  is  established 
through  electrodes  by  resilient  contacts 
movable  with  the  float  of  the  gauge.  Two 
alarms  are  sounded  indicating  high  or  low 
water,  and  these  alarms  are  adapted  to 
call  the  matter  to  the  attention  of  an  en- 
gineer in  order  that  the  supply  water  to 
the  boiler  can  be  discontinued  or  increased 
respectively.  The  inventor  is  J.  Torok 
of  Renvo,  Pa. 


Uuique  Incubator 

This  incubator  is  operated  from  the  heat 
given  off  by  a  single  incandescent  lamp  and 
is  designed  to  be  used  for  exhibit  purposes, 
as  the  top  is  composed  of  a  glass  dome 


UNIQUE   INCUBATOR 

through  which  the  eggs  and  chicks  may  be 
watched.  It  is  provided  with  a  thermostat 
arrangement  which  keeps  the  temperature 
at  a  constant  value.  A  patent  on  the  device 
has  been  granted  to  Frank  C.  Perkins  and 
Clarence  Z.  Davis  of  Buffalo,  N.  Y. 

Trolley  Wheel 

Dr.  Frederick  S.  Yoder,  a  dentist  of  Eagle 
City,  Pa.,  has  patented  a  new  type  of  trolley 
wheel  which  is  to  be  given  a  practical  test 

on  the  traction  lines  of 
that  city.  The  device, 
which  is  slightly  larger 
than  the  average  wheel 
in  use  and  has  a  double 
flange  to  provide  against 
a  tendency  of  the  wheel 
to  jump  the  wire  against 
which  it  travels. 

By  this  construction 
the  tendency  of  the 
wheel  to  remain  in  con- 
tact with  the  wire  is 
increased  and  main- 
trolley  wheel      tained,  as  each  quarter 
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turn  of  the  wheel  will  present  to  the  wire  one 
of  the  tapered  walls  shown  in  the  illustra- 
tion. 

Under  all  ordinary  circumstances,  the  cen- 
tral groove  will  remain  in  contact  with  the 
wire,  but  should  a  jar  or  other  cause  occasion 
the  wheel  to  be  run  in  the  reverse  direction 
the  tendency  would  be  to  ride  up  on  the 
tapered  walls,  thus  presenting  the  side  or 
surfaces  of  greater  diameter  to  the  wire  and 
holding  it  by  the  flange  from  jumping  the 
cable. 


Trolley  Pole  Guide 


It  is  quite  a  trick  under  some  conditions 
for  the  motorman  on  an  electric  car  to  restore 
the  trolley  wheel  to  the  wire  in  case  it  ac- 
cidentally runs  off.     To   assist  him  to   do 


TROLLEY   POLE   GUIDE 

this  without  delay  the  trolley  pole  guide  here 
shown  is  proposed  by  James  P.  Brennan 
of  Centralia,  Pa.  It  consists  of  a  sort  of 
two-pronged  fork  pivoted  on  the  trolley 
wheel  shaft  and  manipulated  by  the  cord  as 
indicated  in  the  diagram. 


Electric 
Heater 


An  electric 
heater  of  or- 
namental de- 
sign is  shown 
in  the  accom- 
panying cut 
and  is  the  in- 
vention of 
Frank  Kuhn, 
Detroit,  Mich. 
The  heat  is 
derived  from 
incandescent 
electric  lamps 
mounted  in  the 
base  as  shown. 
These  lamps 
are  of  a  low  efficiency  as  far  as  light  is  con- 
cerned, but  they  give  off  a  great  deal  of 
heat.  This  heat  is  reflected  out  in  all 
directions  by  the  polished  metal  standard 
and  from  the  base. 


BOOKREY1EWS 
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Automobiles.  By  Hugo  Diemer,  M.  E.  Chicago: 
American  School  of  Correspondence.  1909. 
•  186  pages,  with  194  illustrations.  Price  $1.50. 
This  book  is  designed  to  give  to  auto- 
mobile owners  or  others  interested  in  the 
science  of  automobiling,  a  general,  clear  idea 
as  to  the  various  parts  which  go  to  make  up 
a  self-propelled  vehicle.  It  is  of  exceptional 
value  to  prospective  chauffeurs  or  people 
driving  their  own  cars,  in  that  not  only  are 
all  of  the  operating  parts  described  with  a 
view  to  their  practical  necessity  and  utility, 
but  also  with  regard  to  the  care  and  atten- 
tion necessary  in  their  proper  use.  The  au- 
thor divides  the  subject  into  its  respective 
component  divisions  (the  running  gear,  the 
power  plant,  and  the  body  with  its  acces- 
sories) and  then  treats  generally  each  part 
and  the  component  elements  which  unite  to 
form  each  division.  The  care  and  selection 
of  cars  occupies  sufficient  space  to  give  this 
department  its  necessary  attention.  Gaso- 
lene and  electric  power  plants  are  treated  in 
such  a  way  as  to  bring  these  subjects  with- 
in the  understanding  of  the  student. 


Notes  on  Patent  Infringement 

By  OBED  C.  BILLMAN,  LL  B.,  M.  P.  L. 


Definition;  Scope  of  Patent;  What  Constitutes  Infringement 


Definition. — In  the  sense  of  the  patent 
law  an  infringement  is  a  wrongful  invasion 
of  the  exclusive  rights  secured  to  a  patentee 
by  his  letters  patent.  It  is  the  unauthorized 
making,  or  using,  or  vending  to  be  used,  of 
an  invention  protected  by  patent. — Black's 
Law  Diet.;  Bouvier's  Law  Diet. 

Scope  of  Patent.— Claim:  (a)  Necessity 
and  Purpose.— In  the  patent  the  inven- 
tor must  particularly  point  out  and  dis- 
tinctly claim  the  part,  improvement,  or  com- 
bination which  he  claims  as  his  invention. 
— U.  S.  Rev.  Stat.  Sec.  4888.  The  claim 
is  the  measure  of  the  patentee's  rights,  and 
what  is  not  claimed  is  not  patented. — Pitts 
vs.  Wemple,  1  Biss  (U.  S.)  87;  Corn  Planter 
Patent,  23  Wall  (U.  S.)  181;  Brush  Electric 
Co.  40  Fed.  Rep.  834. 

(b)  Form  and  General  Requisites. — No 
particular  form  is  required  in  the  claim. 
All  that  is  necessary  is  for  the  inventor  to 
claim  specifically  his  invention  in  language 
sufficiently  clear  and  certain  to  designate  it 
completely  and  precisely. — Merrill  vs.  Yeo- 
mans  94  U.  S.  568.  The  claim  is  part  of 
the  specification,  and  is  to  be  inserted  at  the 
end  just  before  the  signature. — Wilson  vs. 
Coon,  18  Blatchf.  (U.  S.)  532;  6  Fed.  Rep. 

611. 

What  Constitutes  Infringement. — Elements 
and  General  Principles.  (1)  Knowledge 
or  Intent  of  Infringer. — The  general  rule 
is  that  the  motive  or  intent  with  which  an 
act  of  infringement  is  committed  is  imma- 
terial, and  that  a  person  may  infringe  a 
patent  without  even  knowing  of  its  existence. 
—Matthews  v.  Skates,  1  Fish  Pat.  Cas.  602, 
16  Fed.  Cas.  No.  9,291. 

(2)  Use  of  Things  not  Claimed  by 
Patent. — When  the  language  of  the  specifica- 
tion and  claim  shows  what  the  patentee  de- 
sires to  secure  as  a  monopoly,  nothing  can 
be  held  an  infringement  that  does  not  fall 
within  the  terms  which  he  has  thus  chosen 
to  express  his  invention. — Chemical  Rubber 
Co.  vs.  Raymond  Rubber  Co.,  68  Fed.  Rep. 
570.  But  an  immaterial  change  made  for 
the  sole  purpose  of  avoiding  the  exact  word- 
ing of  the  claim  will  not  avail  to  avoid  in- 
fringement. —  Westinghouse  vs.  Boyden 
Power  Brake   Co.,   170  U.   S.,   537. 


(3)  Use  of  Part  of  Patented  Invention. — 
Except  where  the  patent  covers  merely  a 
particular  combination  of  elements,  it  is  an 
infringement  to  use  any  part  of  the  inven- 
tion embraced  within  the  patent.— Union 
Sugar  Refinery  vs.  Mathiesson,  3  Cliff  (U. 
S.)  639,  2  Fish.  Pat.  Cas.  600,  24  Fed.  Cas. 
Xo.  14,399.  So  also  when  a  patent  covers 
several  new  and  independent  machines  work- 
ing to  a  common  end,  the  use  of  one  alone  is 
an  infringement. — Wilkins  Shoe  Button 
Fastener  Co.  vs.  Webb,  89  Fed.  Rep.  982. 
Although  each  is  capable  of  independent 
use.— Wyeth  vs.  Stone,  1  Story  (U.  S.)  273. 

(4)  Application  of  Patented  Invention  to 
New  Use. — The  unauthorized  application  of 
a  patented  machine  or  device,  or  a  colorable 
evasion  thereof,  to  a  new  use,  without  vary- 
ing the  principle  or  means,  is  an  infringe- 
ment.—Cincinnati  Ice  Machine  Co.  vs. 
Foss-Schneider  Brewing  Co.  31,  Fed.  Rep.  469. 

(5)  Formal  Variations,  {a)  When  Form 
is  Immaterial— -The  general  rule  is  that 
when  the  substance  of  a  patented  invention 
is  taken,  and  the  patentee  is  not  limited  by 
his  claim,  or  otherwise,  to  any  particular 
form  of  construction,  infringement  is^  not 
avoided  by  mere  change  in  the  form  of  the 
infringing  'device  or  of  the  parts  thereof,  not 
resulting  in  the  production  of  any  new  and 
useful  result,  such  changes  being  merely 
colorable  and  evasive.— Westinghouse  vs. 
Bovden  Power  Brake  Co.,  170  U.  S.  537; 
National  Hollow  Brake  Beam  Co.  vs.  Inter- 
changeable Brake-Beam  Co.  (C.  C.  A.)  106 
Fed.  Rep.  693.  This  rule  applies  to  differ- 
ences in  appearance,  name,  shape,  propor- 
tions, dimensions,  and  to  mere  structural  dif- 
ferences generally.  Union  Paper  Bag  Mach. 
Co.  vs.  Murphy,  97  U.  S.  120. 

(b)  When  Form  is  Material.— On  the 
other  hand,  even  a  slight  change  of  form 
will  avoid  infringement,  when  form  is  of  the 
essence  of  the  invention.— Ball,  etc.,  Fastener 
Co.  vs.  Ball  Glove  Fastener  Co.,  (C.  C.  A.) 
60  Fed.  Rep.  399,  or  when  the  patentee's 
only  entitled  to  protection  for  the  precise 
form  described  in  his  claim.— Lewis  vs. 
Pennsylvania  Steel  Co.  (C.  C.  A.)  59 
Fed.  Rep.  129  rehearing  denied  (C.  C.  A.) 
60  Fed.  Rep.  1005. 
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Gossip  is  putting  two  and  two  together  and  making 

five. 

*  *     * 

'^Mother — And  when  he  proposed,  did  you  tell  him 
to  see  me? 

Daughter — Yes,  mamma;  and  he  said  he'd  seen  you 
several  times,  but  he  wanted  to  marry  me  just  the 

same. 

*  *     * 

She  entered  upon  her  stage  life  at  the  age  oM5.  had 
attained  phenomenal  success  at  20.  Ten  years  later 
she  toured  the  states  as  a  star.  She  was  then  23. 
Eight  years  after,  she  left  the  glare  of  the  footlights, 
married,  got  a  divorce  and  returned  to  her  old  love  at 
24.  Notwithstanding  the  fact  that  her  long  career 
upon  the  boards  (25  years),  has  left  its  mark  on  her 
face,  she  seems  as  ambitious  and  nimble  at  the  head 
of  her  own  company  as  she  ever  did.     She  is  now  28. 


Mr.  Brown,  looking  for  his  wife,  asked  the  cook: 
"Bridget,  can  you  tell  me  of  my  wife's  whereabouts?" 
Bridget,   evidently  embarrassed,   hestitated   before 
replying,  "I  think  they  are  in  the  wash,  sorr." 


"Isn't  it  a  shame  to  keep  those  poor  lions  caged." 
"Lady,"  answered  the  keeper  at  the  Zoo,  "they're 
much  happier  and  safer  there  than  they  would  be  roam- 
ing the  African  Jungles." 


"Pa,  what  do  they  call  a  person  that  reads  heads?" 

"A  phrenologist,  my  boy." 

"Gee!  Then  ma  must  be  one  of  those  things.  She 
felt  of  my  head  this  afternoon  and  said  right  away: 
'You've  been  swimming.'  " 


A  knife-thrower  who  was  performing  in  an  English 
music-hall  had  a  particularly  attractive  assistant, 
whose  duty  was  to  lean,  with  outstretched  arms, 
against  a  soft  pine  board.  This  board  was  surrounded 
with  electric  lights  which  accentuated  her  beauty. 
The  knife-thrower  would  then  station  himself  a  few 
feet  distant  and  hurl  knife  after  knife  at  the  board. 
These  knives  would  Just  graze  the  skin  and  plunge  with 
a  thud  in  the  board  and  remain  quivering.  It  was  a 
thrilling  act,  and  when  the  last  knife  was  thrown  the 
young  woman  would  be  so  closely  hemmed  in  by  knives 
that  they  had  to  be  drawn  out  before  she  could  free  her- 
self. 

One  night  the  pretty  assistant  was  taken  ill,  and  the 
performer's  wife  was  drafted  for  the  work.  She  was 
far  from  pretty;  in  fact,  she  was  distinctly  homely. 
She  walked  out  onto  the  stage  and  when  she  reclined 
against  the  board  the  pitiless  lights  threw  into  relief 
her  crooked  features,  unshapely  limbs,  and  general 
unattractiveness.  The  knife-thrower  took  deliber- 
ate aim,  and  a  knife  flashed  across  the  room  and  sank 
into  the  board  by  her  head.  Just  as  the  knife  struck, 
a  small  boy  up  in  the  gallery  shouted  with  a  wail, 

"My  Gawd,  'e  missed  'er." 


"T'other  day  I  asked  a  waiter  ter  bring  me  a  chicken 
dinner — an'  he  fetched  me  a  handful  o'  cracked  wheat." 


First  Man — I  called  on  a  couple  of  ladies  last  night. 
His  Friend  (absently)— So?     I'll  bet  the  other  fel- 
low held  kings. 


.  On  a  par  with  the  school  boy's  definition  of  a  moun- 
tain range,  which  he  said  was  a  very  large  cook  stove, 
may  be  mentioned  that  of  a  student  at  Sheffield 
Scientific  School  whc  was  asked  to  give  the  office  of 
the  gastric  juice.  "The  office  of  the  gastric  juice  is 
the  stomach,"  said  the  budding  scientist. 


The  regular  ice  man  was  sick  and  his  young  son 
weighed  down  with  responsibility,  was  driving  the  ice 
wagon.  He  signalled  up  the  dumb  waiter  to  Mrs. 
Brown  that  her  ice  was  ready  to  be  drawn  up.  It -was 
with  great  difficulty  that  she  succeeded  in  drawing  up 
the  load,  but  congratulated  herself  meanwhile  on  the 
fact  that  the  new  iceman  gave  good  weight.  When 
the  load  arrived  at  the  landing,  there,  perched  on  the 
cake  of  ice,  was  the  ice  boy.  "What  are  you  doing 
on  that  cake  of  ice,"  asked  the  exasperated  Mrs. 
Brown.  "Why,  I  thought  I  had  better  come  up," 
said  the  boy.  "I  was  afraid  the  ice  would  be  too 
heavy  for  you  to  put  into  the  refrigerator." 


Apropos  of  the  queer  interpretation  frequently 
placed  by  children  upon  remarks  made  to  them,  a 
Western  professor  related  at  a  recent  dinner  some  ex- 
amination stories. 

"Once,  in  a  Bible  lesson,"  he  said,  "I  repeated  the 
text,  'Arise  and  take  the  young  child  and  his  mother 
and  flee  into  Egypt.'  Then  I  showed  the  children  a 
large  picture  in  bright  colors  that  illustrated  the  text. 
The  children  studied  this  picture  eagerly.  Then  they 
all  frowned;  all  looked  rather  disappointed.  Finally 
a  little  girl  said, 

"  'Teacher,  where  is  the  flea?'  " 


A  charming  young  gentleman  about  four  years  of 
age  used  to  pass  a  certain  lady's  house  every  day  on 
his  way  to  kindergarten.  In  course  of  time  she  made 
his  acquaintance  and  gave  him  a  penny  each  morning 
when  they  parted. 

Eventually  his  mother  requested  her  not  to  give  him 
any  more  money,  and  the  next  morning  she  did  not 
present  the  usual  penny.  He  did  not  seem  to  notice 
the  omission.  The  succeeding  day,  when  the  penny 
was  not  given  to  him,  he  said  nothing.  But  on  the 
morning  of  the  third  day,  when  the  penny  was  not 
forthcoming,  he  sidled  up  to  her  and  whispered: 
"Say,  what's  the  matter?  Ain't  your  husband 
working?" 
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Below  are  defined  a  few  of  the  most  common  electrical  terms.  They  are  reprinted 
from  month  to  month  and  will  be  of  assistance  in  understanding  the  magazine  text 


Accumulator.— See  secondary  battery.  - 

Alternating  Current.— That  form  of  electric 
current  the  direction  of  flow  of  which  reverses  a  given 
number  of  times  per  second.  ( 

Ammeter.— An  instrument  for  measuring  electric 

curr6iit»  ' 

Ampere.— Unit  of  current.  It  is  the .  quantity 
of  electricity  which  will  flow  through  a  resistance  of 
one  ohm  under  a  potential  of  one  volt.  The  inter- 
national ampere  is  the  current  which,  under  specified 
conditions,  will  deposit  .001118  gram  of  silver  per 
second  when  passed  through  a  solution  of  nitrate  of 
silver  in  water. 

Ampere  Hour.— Quantity  of  electricity  passed  by 
a  current  of  one  ampere  flowing  for  one  hour. 

Anode.— The  positive  terminal  in  a  broken  metallic 
circuit;  the  terminal  connected  to  the  carbon  plate 
of  a  battery. 

Armature.— That  part  of  a  dynamo  or  motor 
which  carries  the  wires  that  are  rotated  in  the  mag- 
netic field. 

Brush.— The  collector  on  a  dynamo  or  motor 
which  slides  over  the  commutator  or  collector  rings. 

Bus  Bars.— The  heavy  copper  bars  to  winch 
dynamo  leads  are  connected  and  to  which  the  out- 
going lines,  measuring  instruments,  etc.,  are  con- 
nected. .    .,  ,     .  . 

Buzzer.— An  electric  alarm  similar  to  an  electric 
bell,  except  that  the  vibrating  member  makes  a 
buzzing  sound  instead  of  ringing  a  bell.  . 

Candle  Power. — Amount  of  light  given  off  by 
a  standard  candle.  The  legal  English  .and  standard 
American  candle  is  a  sperm  candle  burning  two  grains 

a  Capacity,   Electric— Relative  ability  of  a  con- 
ductor or  system  to  retain  an  electric  charge. 

Charge.— The  quantity  of  electricity  present  on 
the  surface  of  a  body  or  conductor. 

Choking  Coil.— Coil  of  high  self-inductance  which 
retards  the  flow  of  alternating  current.  See  self- 
inductance.  ,     .        ,     .  .  . 

Circuit.— Conducting  path  for  electric  current. 
$  Circuit-breaker.— Apparatus     for     automatically 
opening  a  circuit.  .  . 

Collector  Kings.— The  copper  rings  on  an  alter- 
nating current  dynamo  or  motor  which  are  connected 
to  the  armature  wires  and  over  which  the  brushes 

Commutator.— A  device  on  a  dynamo  shaft  for 
gathering  the  current  from  the  various  coils  of  the 
Armature  and  sending  it  out  over  the  line  as  direct 
current.  On  a  motor  it  takes  current  from  the  line 
and  passes  it  on  to  the  armature  coils. 

Condenser.— Apparatus    for    storing    up    electro- 

R'fcfLf'-io  oli*"Lr£r&s 

Cut-out.— Appliance  for  removing  any  apparatus 

from  a  circuit.  .  _  .  ,. 

Cycle. — fuii  period  of  alternation  of  an  alter- 
nating current  circuit. 

Dielectric— A  non-conductor. 

Dimmer. — Resistance  device  for  regulating  the 
Intensity  of  illumination  of  electric  incandescent 
lamps.     Used  largely  in  theaters. 

Direct  Current. — Current  flowing  continuously 
in  one  direction.  , 

Dry  Battery.— A  form  of  open  circuit  battery  in 
which  the  solutions  are  made  practically  solid  by  ad- 
dition of  glue  jelly,  gelatinous  silica,  etc.   _ 

Electrode. — Terminal  of  an  open  electric  circuit. 

Electromotive  Force. — Potential  difference  caus- 
ing current  to  flow.  ' 

Electrolysis.— Separation  of  a  chemical  compound 
into  its  elements  by  the  action  of  the  electric  current. 

Electromagnet.— A  mass  of  iron  which  is  mag- 
netized by  passage  of  current  through  a  coll  of  wire 
wound  around  the  mass  but  insulated  therefrom. 

Farad. — Unit  of  electric  capacity. 
j  Feeder. — A  copner  lead  from  a  central  station  to 
some  center  of  distribution. 

Field  of  Force. — The  space  In  the  neighborhood  of 
an  attracting  or  repelling  mass  Ruch  as  a  magnet  or 
a  wire  carrying  current. 


Fuse. — A  short  piece  of  conducting  material  of 
low  melting  point  which  is  inserted  in  a  circuit  and 
which  will  melt  and  open  the  circuit  when  the  current 
reaches  a  certain  value. 

Generator. — A  dynamo. 

Inductance. — The  property  of  an  electric  circuit 
by  virtue  of  which  lines  of  force  are  developed  around 

Insulator. — Any  substance  Impervious  to  the 
passage  of  electricity. 

Kilowatt, — 1,000  watts.     (See  watt.) 

Kilowatt-hour.— One  thousand   watt   hours. 

Leyden  Jar. — Form  of  static  condenser  which 
will  store  up  static  electricity. 

Lightning  Arrester. — Device  which  will  permit 
the  high-voltage  lightning  current  to  pass  to  earth, 
but  will  not  allow  the  low  voltage  current  of  the  line 
to  escape. 

Motor-dynamo.— Motor  and  dynamo  on  the 
same  shaft,  for  changing  alternating  current  to  di- 
rect and  vice  versa,  or  changing  current  of  high  volt- 
age and  low  current  strength  to  current  of  low  voltage 
and  high  current  strength  and  vice  versa. 

Multiple. — Term  expressing  the  connection  of 
several  pieces  of  electric  apparatus  in  parallel  with  each 
other. 

Neutral  Wire. — Central  wire  in  a  three-wire  dis- 
tribution system. 

Ohm. — The  unit  of  resistance.  It  is  arbitrarily 
taken  as  the  resistance  of  a  column  of  mercury  one 
square  millimeter  in  cross  sectional  area  and  106 
centimeters  in  height. 

Parallel  Circuits.— Two  or  more  conductors 
starting  at  a  common  point  and  ending  at  another 

common  point.  ,      .  ,         ,  ,A  ,        „     « 

Polarization. — The  depriving  of  a  voltaic  cell  of 
its  proper  electromotive  force 

Potential.— Voltage.  * 

Resistance. — The  quality  of  an  electrical  conduc- 
tor by  virtue  of  which  it  opposes  the  passage  of  an 
electric  current.     The  unit  of  resistance  is  the  ohm. 

Rheostat. — Resistance  device  for  regulating  the 
strength  of  current.  . 

Rotary  Converter. — Machine  for  changing  high- 
potential  current  to  low  potential  or  vice  versa. 

Secondary  Battery.— A  battery  whose  positive 
and  negative  electrodes  are  deposited  by  current 
from  a  separate  source  of  electricity. 

Self-inductance. — Tendency  of  current  flowing 
in  a  single  wire  wound  in  the  form  of  a  spiral  to  react 
upon  itself  and  produce  a  retarding  effect  similar 
to  inertia  in  matter.  . 

Series. — Arranged  in  succession,  as  opposed  to 
parallel  or  multiple  arrangement. 

Series  Motor. — Motor  whose  field  windings  are 
in  series  with  the  armature.,  ....',  „  , 

Shunt. — A  by-path  in  a  circuit  which  is  in  parallel 
with  the  main  circuit. 

Shunt  Motor. — Motor  whose  field  windings  are 
In  parallel  or  shunt  with  the  armature. 

Solenoid. — An  electrical  conductor  wound  in  a 
spiral  and  forming  a  tube.  .    . 

Spark-gap. — Open  space  between  the  two  elec- 
trodes of  a  spark  coil  or  resonator. 

Storage  Battery.— See  secondary  Battery 

Thermostat. — Instrument  which,  when  heated, 
closes  an  electric  circuit. 

Transformer.— A  device  for  stepping-up  or  step- 
ping-down  alternating  current  from  low  to  high  or 
high  to  low  voltage,  respectively. 

Volt. — Unit  of  electromotive  force  or  potential. 
It  is  the  electromotive  force  which,  if  steadily  applied 
to  a  conductor  whose  resistance  is  one  ohm,  will 
produce  a  current  of  one  ampere. 

Volt   Meter. — Instrument   for  measuring  voltage. 

Watt. — Unit  representing  the  rate  of  work  of 
electrical  energy.  It  is  the  rate  of  work  of  one  ampere 
flowing  under  a  potential  of  one  volt.  Seven  hun- 
dred and  forty-six  watts  represent  one  electrical  horse 

Watt-hour.- Electrical  unit  of  work.  Represents 
work  done  by  one  watt  expended  for  one  hour. 
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We  Must  Quickly  Build  up  Population  along  the  W.  &  C. 
Railroad  in  New  Reservation  just  Thrown  Open.  Send  for  Our 
Book.     Free  Transportation  to  Investors  and  Settlers. 


We  say  that  a  man  of  average  intelligence,  even  with- 
out previous  experience  can  make  ten  acres  of  our  Wash- 
ington &  Choctaw  Railroad  lands  yield  an  income  of  $5,000 
a  year. 

It  is  up  to  us  to  prove  it. 

And  we  are  prepared  to  do  so. 

In  the  first  place  we  have  the  land — nearly  100,000  acres 
in  Alabama's  most  productive  area,  in  Washington  County 
near  Yellow  Pine. 

Then  we  have  the  railroad  facilities — the  Washington 
&  Choctaw  Railroad  runs  up  the  middle  of  the  tract,  with 
the  Mobile  &  Ohio  on  the  west  and  the  Tombigbee  Valley 
railroad  on  the  east.  Half  the  land  is  within  1%  miles  of 
railroad. 

Ours  is  the  only  big  crop  land  now  offered  that  is 
located  near  to  great  markets;  Chicago  is  only  29ilhours 
distant  and  St.  Louis  but  21  hours  away. 

THIS  DISTRICT  HAS  NATIONAL  FAME  AS  A  HEALTH  RESORT 

with  an  altitude  of  300  feet  above  sea  level  and  only  60 
miles  from  the  Gulf  Coast.  The  United  States  Marine 
Hospital  Commission  reports  this  section  the  only  part  of 
the  country  absolutely  free  from  local  diseases. 

The  rainfall  is  from  55  to  65  inches,  the  drainage  per- 
fect with  no  swamps  and  irrigation  never  necessary.  The 
summers  are  exquisitely  beautiful  and  seldom  so  hot  as  in 
the  north.  The  winters  are  mild  and  balmy,  the  govern- 
ment weather  reports  showing  that  for  33  years  the  ther- 
mometer has  never  averaged  below  45  degrees  in  coldest 
months. 


Does  this  sound  good  to  you  ?— 

— And  we  are  prepared  to  prove  it. 

Tou  understand  that  our  relations  to  the  home-seeker 
and  investor  are  different — more  personal  and  intimate 
than  under  ordinary  conditions.  Here  we  have  a  vast 
tract  of  land  through  which  the  W.  &  C.  Railroad  runs 
that  needs  development.  No  railroad  can  make  money 
without  settlers  along  its  line.  It  is  settlers  we  want— even 
if  we  do  not  make  a  single  dollar  of  profit  on  the  land. 

For  almost  half  a  century  this  elegant  land  has 
been  dominated  by  a  great  lumber  company  who  would 
not  sell  and  who  patrolled  the  land  continually  to  keep 
people  off.  Not  even  the  railroad  could  buy  its  right  of 
way.  They  have  now  taken  off  the  merchantable  timber 
and  only  a  few  weeks  ago  released  the  land.  It. is  now 
thrown  open  for  settlement  for  the  first  time. 

We  are  offering  the  land  in  any  size  tract  from  10 
acres  up  for  almost  nothing,  only  $17.50  per  acre,  and  on 
easy  payments,  as  low  as  $1.00  a  month.  We  have  planned 
for  two  new  townsites  and  the  early  purchasers  can  get 
their  land  right  up  near  these  sites. 

This  is  a  case  where  time  is  more  of  a  factor  than 
money.  Be  quick  to  reserve  as  much  of  this  land  as  you 
think  you  can  buy  and  pay  for  it  on  easy  monthly  install- 
ments. 

Chances  like  this  are  rare — to  get  good  land'near  rail- 
road, convenient  to  great  markets  and  in  an  ideal  climate. 
Fortune  awaits  you  here. 


Ask  about  our  "$500.00  House  and  Ten  Acres." 


GET  OUR  FREE  BOOKLET 


We  will  mail  you  a  book  free  that  tells  all  about  the  land — tells  it  honestly  and  sincerely.  We're  en- 
thusiastic over  the  vast  possibilities  offered  here  to  the  man  of  little  means  but  whose  ambition  is  to 
make  money  and  better  his  condition. 

Write  for  our  Booklet — and  we  will  also  send  you  a  free  pass  over  the  W.  &  C.  Railroad,  whether  you 
buy  or  not. 

Don't  buy  land  anywhere  until  you  investigate  this. 

Write  today  and  we  will  send  our  Booklet. 


ADDRESS 


WASHINGTON    &   CHOCTAW    LAND   CO. 


6146  Times  Building 


ST.  LOUIS,  MO. 
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The  Lamp  Bargain  of  the  Year 

The  "HO-EL"  Lamp  with  Genuine  Gold 


Iridescent  Shade  SSI!  $8.00 


This  beautiful  electric  lamp — rich  and  elegant  in 
appearance,  is  offered,  for  a  time,  at  a  remarkably  low 
price.  The  standard  is  of  pure  BELL  brass— cast  on 
simple  and  attractive  lines.  It  has  a  GENUINE 
GOLD  iridescent  shade — the  soft  opal  tones  of  which 
make  the  lamp  a  thing  of  wonderful  attractiveness. 
The  light  operates  by  means  of  a  convenient  pull 
chain.  The  true  beauty  of  this  lamp  cannot  be  con- 
veyed by  pen  or  picture.  Such  lamps  are  being  sold 
today  for  as  high  as  $40.00  and,  at  twice  the  price 
we  ask,  would  be  a  rare  bargain  indeed.  Specially 
priced  by  Electric  Shop.  Complete  with  frosted  lamp 
and  6-foot  silk  cord  and  plug. 


Express 
Prepaid 


$8.00 


The  Electric  Shop  Shaving  Mirror 


is  a  remarkable  convenience  for  shaving  and 
massaging.  It  furnishes  perfect  light  where  it 
is  needed  on  the  face  in  any  part  of  the  room 
at  any  time  of  day  or  night. 

It  is  a  combination  of  mirror,  electric  light 
and  special  reflector.  It  throws  all  the  light 
on  the  face  just  below  the  eyes.  Both  mirror 
and  reflector  can  be  adjusted  perfectly— as 
desired.  It  has  proven  the  greatest  toilet 
convenience  ever  offered. 

Price  complete  with  tubular  lamp  and  6 
foot  silk  cord, 


Express  &M    Off 

Prepaid    .    .     tyltmfiO 


Electric  Shop  S5JSSJI  Chicago,  111. 
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Wireless  Men  Wanted 


BBS 


TO  FILL  POSITIONS 

Installing  and  Operating  the  many  Wireless  Telephone  and  Telegraph 
Stations  under  course  of  Construction  in  the  vicinity 

of  the  Great  Lakes. 

The  American  Wireless  Institute 

is  the  ONLY  SCHOOL  UNIVERSITY  RECOGNIZED  by  the  leading  Wireless  Companies 
as  being  responsible  to  teach,  and  our  graduates  are  given  preference  over  other  applicants 
seeking  positions.     Salaries  vary  from  $15.00  to  $50.00  per  week. 


C 


onie! 


ick  d 


i 


anger: 


Qualify  yourself  to  fill  the  many  available  positions  in  the  Wireless  field,  while  the  business  is 

young.     Descriptive  booklet  free  upon  request. 

AMERICAN  WIRELESS   INSTITUTE 

71  University  Bldg.,  Detroit,  Mich. 


A  School  Within  Itself 


There  are  XX  chapters  in  all,  XIX  carrying  you  from  the 
fundamental  principles  of  electricity  on  through  the  various 
branches  to  a  point  where  the  careful  student  comprehends  the 
complete  designing,  care  and  operation  of  a  dynamo  or  motor,  and  I  chapter  on  electric 
automobiles,  outlining  their  construction,  care  and  operation,  and  all  about  storage 
batteries  and  how  to  handle  them.  Each  subject  is  carefully  written  and  to  the  point. 
After  a  student  studies  a  subject,  he  is  questioned  on  that  subject  in  such  a  manner^as  to 
bring  clearly  to  his  mind  the  points  he  needs  to  know  regarding  same.  A  DICTIONARY 
in  back  of  book  will  enable  him  to  learn  the  meaning  of  any  electrical  word,  term  or 
phrase  used  in  this  book,  as  wellas  hundreds  of  others  in  common  use.  All  required 
tables  necessary  in  the  study  are  in  it. 


P8 ACTIO  AV- 

:?EbECTBlC^-; 


TABLE    OF 

Chapter 

I — Wiring. 

II — Electric  Batteries,  Electro  Plating. 
Ill — Magnetism. 
IV — The  Magnetic  Circuit. 

V — Magnetic  Traction. 
VI — Magnetic  Leakage. 
VII — Energy  in  Electric  Circuit. 
VHI — Calculation  of  Size  of  Wire  for  Mag- 
netizing Coils. 
IX— Calculation  of  EMF's  in  Electric 

Machines. 
X— Counter  EMF. 


SUBJECTS: 

Chapter 

XII — Armature  Reaction. 
XIII — Sparking. 

XIV — "Winding  of  Dynamos  and  Motors. 
XV — Proper    Method    of    Connecting 
Dynamos     and     Motors — Self 
Excitation. 
XVI — Diseases  of  Dynamos  and  Motors, 
their   symptoms   and    how    to 
Cure  Them. 
XVII — Arc  and  Incandescent  Lamps. 
XVIII — Measuring  Instruments. 
XIX — Alternating  Current. 
XX — Automobiles. 


XI — Hysteresis  and  Eddy  Currents. 
A  Dictionary  of  over  1.900  Electrical  "Words,  Terms  and  Phrases,  giving  a  brief  meaning: 
of  all  which  are  in  common  use. 
$2.00  PER  COPY— FIFTH  EDITION— 24.000  COPIES  SOLD 

The  offer  we  make  of  refunding  money  if  book  is  not  satisfactory  upon  examination  is  AN  UNUSUAL  ONE  in  connection  with  the 
sale  of  a  book  But  we  have  no  fear  of  its  return.  Your  decision  will  be  what  thousands  of  others  have  been.'  Money  would  not  buy  it 
if  it  could  not'be  duplicated.  We  could  print  testimonials  by  the  hundreds.  It  is  best  to  order  and  be  your  own  judg^i  of  its  merits. 

CLEVELAND  ARMATURE  WORKS,  Cleveland,  Ohio  '^^ZfifgME^'g^t™^ 


ILLUSTRATING 

Ltw — Pharmacy — Cartooning — Shorthand — Bookkeeping — Nursing— Journalism — Telegraphy — Penmanship 

Taught  by  mail  and  in  our  resident  schools.      Founded  1850.     Income  increased  while  learning.     Graduates 
everywhere.     Write  for  our  free  booklet — tells  all.     State  course  desired. 

NATIONAL  CORRESPONDENCE  SCHOOLS  42  N.  Penn'a  St,  Indianapolis,  U.  S.  A. 

For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to^Advertisers.     .  „    . 


POPULAR  ELECTRICITY 


LET  US  QUOTE  YOU  PRICES 

BEFORE  BUYING  ELSEWHERE 


*Z 


We  carry  anything  in  the  Electrical  Line  from  the  largest  to  the  smallest  apparatus 
WE  CATER  TO  THE  ENGINEER  AND  THE  EXPERIMENTER 


Our  New    1910    Catalog  will   be  ready   soon — make   application  now 


I^twrantecd  fi*** ' 
Oper  circuit  «c' 


DRYBATTERY: 


The  Red  Seal 
Dry  Cell 

This  Dry  Cell  is  without  doubt  the 
most  efficient  for  all  kinds  of  experi- 
mental work — Wireless  Telegraphy, 
Telephony,  Sparking  Purposes,  Bells, 
etc 

Price  25c.  each. 


Big  Discounts  on  large  orders 


gv-rf**^ 


Ever-ready     Pocket 
Meters 

Without  doubt  the  smallest, 
neatest,    most    accurate, 

and    most    reliable    Pocket 
Current  Meter  made. 


.9 


Used    for     testing    Dry 
Ceils  and  small  Voltages. 

Convenient  for   Automo- 
bile Repairers. 

0-30  Amperes No.  1002  Ammeter  .  .  .  .S3.00 

0-30         "       0-14  Volts     "     1003  Volt  Ammeter  4.00 

0-10  Volts "     1005  Volt  Meter 3.00 

Each  instrument  in  a  Chamois  Leather  Case. 


Christmas  Tree  Lighting  Transformer 

Designed  to  reduce  your  reg- 
ular Electric  Light  current 
(no  volts)  to  6  or  14  volts  for 
lighting  Christmas  Tree  or 
other   decorative   lights. 

By  using  any  of  our  Christ 
mas  Tree  Lighting Transfoi  Bi- 
ers, expensive  series  wiring 
is  eliminated.  The  lights  are 
connected  in  multiple  an'l  in 
case  one  or  more  lamps  burn 
out  the  other  lights  an  aof 
affected. 

Tvpe  M— 1  to  20  lights,  6  volts ST.ro 

Type  N — 1  to  20  lights,  14  volts 7.U) 

Dimensions:     Length.   5  inches — width,  4  inches — 
height,  3i  inches — weight,  8  pounds. 

Write  at  once  for  our  Special 
Holiday   Prices 


The  American  Vibrator 

The  American 

m    Vibrator  en- 

jJClp  joys  an  inter- 

■    national  rep- 

utation  for 
highest  efficient: v  and 
most  substantial  construc- 
tion of  any  vibrator  on  the 
market  to-day  at  any  price, 
yet  sells  at  a  uniform  price 
of  $35.00. 

We  send  the  vibrator  to 
responsible  physicians  on  a 
fifteen  days'  free  trial. 

Full  particulars  on  request. 

The  American  Vibrator 

ls  the  best  portable  appliance  in  existence  for 
administering  vibratory  treatment.  It  is  put 
up  in  an  attractive  case  and  is  electrically 
operated — by  attachment  to  the  electric  light 
socket.  A  large  number  of  applicators  of 
different  sizes,  shapes  and  materials,  specially 
designed  for  various  uses,  are  included  in  the 
equipment. 

No.  1.     Scalp  Applicator,  price 75c 

No.  2.     Medium  Facial  Cup,  price 50c 

No.  S.      Ball  Applicator,  price 60c 

No.  4.     Small  Facial  Cup,  price 50c 

No.  3.      Corrugated    Disc    for    Abdominal 

use,  price 75c 

Sent  to  Physicians  on  15  days' 
Free  Trial 


SOUTHERN  ILLINOIS  ELECTRIC  CO.  E.  ST.  LOUIS,  ILL. 

508  MISSOURI  AVENUE 
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Generator  Sets  for  Electric  Light  Work 

The  Bates  &  Edmonds  Generator  Sets  have  proven  to  be  the 
most  efficient  for  Electric  Light  Work.  Proves  up  to  the  most 
severe  tests — and  in  emergency  cases  where  you  have  to  depend 
upon  its  use  for  lighting  purposes  has  come  up  to  every  require- 
ment.    Made  in  capacities  from  80  to  350  16  candle  power  lamps. 

Our  Generator  Sets  have  become  extremely  popular  in  Hotels, 
Factories,  Stores,  Country  Homes,  etc.,  where  it  is  absolutely 
necessary  to  have  Electricity  always  available. 

Where  Central  Station  Current  is  not  to  be  obtained,  or  where 
it  is  not  furnished  all  the  time — The  Bates  &  Edmonds  Generator 
Sets  are  an  absolute  necessity.  Write  immediately  for  our  prices 
on  our  various  kinds  of  Electric  Light  Apparatus. 

BATES  &  EDMONDS  MOTOR  CO. 


Gas  Engines 


LANSING,  MICH. 


HBES33 


Ice  Making  and  Refrigerating  Machinery 

Where  Electric  Current  is  available  you  can  have  your  own  ICE  PLANT.  We  are 
the  originators  of  Electrical  Ice  and  Refrigerating-  Machinery,  for  all  purposes. 
Hotels,  Stores,  Building's.  Apartment  Houses,  etc.  Installers  of  all  kinds  of  Ice 
Machinery  and  Refrigerating-  Machines  in  any  size  up  to  50  tons  daily  capacity. 

We  Want  to  show  you  how  to  make  your  oWn  ice  with  the  Electric  Current 
you  have  available. 

Our  years  of  experience  is  worth  something1  to  you.     You  can  have  it  free  for 
the  asking. 


Larsen-Baker  Ice  Machine  Co. 


1905  Nicholas  Street 


OMAHA,  NEBR 


J 


Something  New  For  Your  Home 


Medicine] 
Cabinet) 


Made  of  Solid,  Smooth  Steel  Throughout,  and  Finished  Inside  and  Out  in  Finest  Everlast- 
ing Baked  White  Enamel-Snow  White-with  Adjustable  Enameled 
Steel  Shelves,  Nickel  Plated  Hinges  and  Handle, 

Better    Than     Wood   and    Costs     No    More 


0 


Dust,  Germ  and  Vermin  Proof, 


• ■''^-^•-, '/" . . 


:,-.:,.^,::!',;':'  ;.;;    ,' 


No  home  is  complete  without  a 
Hess  Sanitary  Bathroom  Locker.  It  is  suit- 
able for  the  finest  bath  room.  It  is  dust, 
germ  and  vermin  proof  and  easily  cleaned 
with  warm  water. 

Style  "A"  Locker  is  made  to  recess  into 
the  wall  and  projects  1 XA  inches  from  the 
face  of  wall.  It  has  a  beveled  plate  mirror 
16x20  inches  and  measures  19/^x23^  inches 
inside.  Below  the  mirror  is  an  open  shelf 
195^x5/^  inches.  Style  "C"  is  the  same  size 
and  finish;  made  not  to  recess  into  the 
wall,  but  to  be  suspended  on  the  wall. 

Price  of  Style  "A"    $8.00 
Price  of  Style  "G"      9.00 

Without  Mirror  deduct  $1.50 
Without  Open  Shelf  deduct  $1 .00 

We  will  prepay  freight  charges  any- 
where east  of  Missouri  and  North  of  Ohio 
rivers. 

The  same    cabinets    with    a  different 
arrangement    inside,     are    used    in     office 
buildings,  clubs  and  institutions  for  Toilet  LockzrSm 

Send  for  Illustrated  Circular  Showing  Several  Sizes 

We  are  makers  of  the  Hess  Steel  Furnace.     Important  booklety 
"Modern  Furnace  Heating1  Sent  Free. 

912  I  Tacome  BFd, 
CHICAGO 


Hess  Warming  &  Ventilating  Co. 


k^ 
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A  Live  Wire 

To  Central  Stations 


<J  Don't  you  sometimes  wish  your  adver- 
tising could  be  made  to  present  your  prop- 
osition from  a  different  view  point?  Let 
some  one  who  knows  take  up  the  subject 
in  a  different  way — appeal  on  new  lines  to 
a  new  lot  of  people,  as  well  as  the  old  crowd 
We  want  to  convince  you  that  you  need 
this  kind  of  advertising  service — what  it 
would  mean  to  vou — what  it  has  meant  to 
the  largest  Central  Stations  in  the  country. 
Then  we  want  to  convince  you  that  we 
can  give  you  this  service  and  do  for  you 
what  we  have  done  for  others.  Our  prop- 
osition will  be  interesting — your  inquiry 
for  it  will  entail  no  obligation. 

Wm.  D.  McJunkin 

Advertising  Agency 

167  Dearborn  St.,      Chicago. 


Will  You  Accept  This 

Business  Book  if  We 

Send  it  Free? 

Sign  and  mail  the  coupon  below.     Send  no  money! 

Take  no  risk!  . 

One  hundred  and  twelve  of  the  world's  master  business 
men  have  written  ten  books— 2,079  .pages— 1. 497  "*"  b^1^. 
secrets,    ideas,    methods.     In   them  is   the   best   of   all   that   the% 

know  about 

— Salesmanship 

—Advertising 

■ — Correspondence 

—Selling  Plans 

—  Handling  Customers 

— Office  Systems 

—Short  Cuts  and 

Methods  for  ever)' 

line  and  department 
A 9.059- word  booklet  has  been  published  describing,  explaining.  Pfctaring 
thework  Pages  2  and  3  tell  about  managing  businesses  great  and  small;  pai.es 
4 and  5  deal  with  credits,  collections  and  with  rock-bottom  purchasing!  pages 
6  and  7  with  handling  and  training  men ;  pages  7  to  U  with  salesmansh.p;  *  nh 
advertising,  with  the  marketing  of  goods  through  salesmen  dealers  and  by 
mail;  pages  12  to  15  with  the  great  problem  of  securing  ^  Wtatiurket 
price  for  your  services-no  matter  what  yourhne;  and  the  last  pa  ge te 11 .how 
vou  may  get  a  complete  set-bound  in  handsome  half  morocco,  contents  11, 
IX  ™-fof  less  than  your  daily  smoke  or  shave,  almost  as  little  as  your  daay 
newspaper.  _^^  ^^  ^^  ^  ^^  ^^  ^^  .f  frfpf 
Se>id  no  money.  Simply  si<jn  Vie  coupon. 
—The  System  Co.,  151-153  Wabash  Ave.,  Chicago— 

If  there  are.  in  your  books,  any  new  ways  to  increase  my  business  or 
my  salary.  I  should  like  to  know  them.  So  send  on  your  16-page  fr<-c 
descriptive  booklet.     I'll  read  it  i'*"11 


— Purchasing 

—Credits 

—Collections 

—Accounting 
Jost-keeping 
Organization 

— Retailing 
— Wholesaling 
— Manufacturing 


— Position-Getting 
—Position-Holding 

-  Man-Handling 

—Man-Training 

— Business   Generalship 

— Competition  Fit- 
and  hundreds  and  hun- 
dreds of  other  vital  busi- 
ness subjects. 


Name  — 
Address  • 
Business- 
Position 


Credit  Tailors 


All -Wool 
Suits  and 
Overcoats 

$12.95 
$27.50 

Sent  on 
Approval 

Your  Choice 
of  34  Fabrics 
Made  in  the 
Latest  Styles 

Samples  Free 


Six  Mlnths  taPay 


The  Clement  Fall  Style  Book  shows  the  cleverest 
clothes  made  in  America  We  want  to  send  it  to 
vou  free.  Also  34  samples  of  cloth.  Also  a  tape 
C  with  simple  instructions  for  taking  your  meas- 

TSSii  easy  it  is  to  order  clothes  direct  from 
the  maker  TavS  all  middleman's  profits.  See  what 
a  wide  choice  you  get  in  this  way-what  stunning 
mrtropohtan  stVes.g  And  see  what  you  save-at 
least  one-third  under  any  tailor  s  prices. 

We  sell  any  suit  or  overcoat  on  credit  at  just  the  same 
nrke  as  for  clsh.  No  other  concern  will  do  this.  You  may 
EavS  Sc  months  to  pay-no  interest  no  security  Youdon  t 
need  to  nay  for  a  whole  season's  clothes  in  advance. 

We  send  the  garments  on  approval,  guaranteeing:  style, 
fit  workmanship  and  price.  If  not  satisfactory  in  every 
way 'the transaction "?1  not  cost  yoti ta pcj£*fc        to  the 

r„orr  fohrif  we  use  is  all  wool.  £.\t_r>  si\,eis  uw  iu  <•"« 
rn^menVfn  fashion  Every  garment  is  made  by  journey- 
SarTtailors  in  the  best  manner  known   o  the  craft 

Thousands  of  the  best-dressed  men  in  America  are  Duy 
rJSS  clothes.    They  are  getting  three  suits  for  the 
usual  price  of i  two.    And  they  pay  as  convenient- a  little 

8  PleSe^send  for  our  Style  Book  and  samples  and  see  if 
vou  don't  want  to  join  them.  Simply  give  us  your  name 
Ind  adcSress.    Cut  out  this  ad  as  a  reminder,  so  you  won  t 

olSQU     THE  CLEMENT  CO. 


479  Franklin  Street 


CHICAGO,  ILL. 


Prof,    i.inong 
K  n  n '  U  h 


Home  Study  Courses 

Over  one  hundred  Home  Study  Cournes  under 
profetsor.  in  Harvard,  Brown,  Cornell  and  lead- 
ilia'  colleges.  _  .  • 

Academic  end  Prepi"^.  »«r'"»«"'.  Ct— .renl. 
Nirrail  ind  Cr»H  Service  DepirtBer.ti. 

Preparation  for  College,  Teachen  and  Ctvti 
Service  MxamttnationM. 

250  pige  eatilog  free.      Write  to-diy. 

THE  HOME  CORRESPONDENCE  SCHOOL 

Dept.    100,   Springfield,   Mm. 
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DON'T  USE 

TUNGSTEN  LAMPS 

WITHOUT 

"TUNGSTOLIERS" 


Lj.^S^-U  ■■— gi^bU-^'-BHUL— ..  -----  _--'---- y*; 
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Our    FOLDING    LINE    of 
"TUNGSTOLIERS"  all  have 

ANTI  -  VIBRATORY  SPRINGS 

IN  THEIR  CANOPIES 


They  will  PROLONG  THE  LIFE 
of    your    TUNGSTEN    LAMPS 


NEW  YORK 


THE    TUNGSTOLIER 

CLEVELAND,  OHIO 

CHICAGO 
MINNEAPOLIS 


CO. 


TORONTO,  CANADA 
DALLAS 
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CLASSIFIED  ADVERTISING 

Advertisements  in  the  section  of  Popular  Electricity,  will  cost  40  certs 
a  line,  cash  with  order,  and  in  order  to  secure  proper  classification 
must  be  in  this  office    the   first  of  the  month    preceding  date  of   issue 
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AGENTS 


AGENTS  MAKE  BIG  MONEY  SELLING  OUR 
new  sign  letters  for  office  windows,  store  fronts  and 
glass  signs.  Any  one  can  put  them  on.  Write  today 
for  a  free  sample  and  full  particulars.  Metallic  Sign 
Letter  Co.,  400  N.  Clark  St.,  Chicago,  111. 

WANTED— IMMEDIATELY,  AGENTS  TO  DE- 
monstrate  and  sell  the  Lusk  Match  Safe;  exclusive 
territory;  this  is  a  money  maker.  Call  or  address 
Lusk  Match  Safe  Company,  Dept.  25,  617-619  Main 
St.,  Buffalo,  N.  Y. 

ATTENTION— OUR  PROPOSITION  OFFERS 
you  best  chance  you  ever  had  for  making  easy  money 
and  lots  of  it.  Write  for  our  salary  plan.  Most  gen- 
erous ever  presented.  Popular  Electricity  Publishing 
Co.,   Monadnock  Block,   Chicago. 

WONDERFUL    INVENTION— CANCHESTER 

Incandescent  Kerosene  Lamp  burns  with  or  without 
mantle;  10  times  brighter  than  electricity,  gas  or  acety- 
lene, at  1-10  cost.  Burner  fits  all  standard  lamps; 
saves  75  per  cent  oil.  No  trimming  wicks.  $10 
daily.  Beware  of  imitations.  Outfit  FREE.  Can- 
chester  Light  Co.,  26  State,  Dept.  P.  E.,  Chicago. 

"PERFUME-GLOSS"     IN     STARCH— GIVES 
clothes  lasting  perfume  of  Azure  Violets;  makes  them 
white   as   snow.     Other   quick   sellers;     large   profits; 
agents    wanted.     Sample    4    cents.     Shipman,    Lewis 
Block,   Buffalo,   N.   Y. 

AGENTS  WANTED— BIG  MONEY!  NO  Ex- 
perience required.  Portraits,  bromides,  photo,  pil- 
low tops,  30c.  Frames  at  our  factory  prices;  credit 
given.  Catalogue  and  samples  free.  Dept.  9-R, 
Ritter  Art  Studio,  Van  Buren  St.,  Chicago,  111. 

BUSINESS  OPPORTUNITIES 

1,000  WAYS  TO  MAKE  MONEY- -THIS  125- 
page  book,  worth  dollars,  only  20c.  prepaid.  Satis- 
faction guaranteed.  Goodman  &  Co.,  Dept.  19,  251 1 
N.  Humboldt  St.,  Chicago,  111. 

ABSOLUTELY  FREE!  WITH  EVERY  OR- 
der  of  our  $2  Waterson  self-filling  fountain  pen  with 
safety  clasp,  will  give  a  $1.00  acid-proof,  32  faced, 
\  K  Brazilian  Diamond  set  in  scarf  pin,  stud  or  ring. 
Both  pen  and  diamond  ;ent  postpaid  for  $1.00,  P.  O. 
order  or  bill.  Wayside  Novelty  Co.,  Dept.  E.,  16 
Argyle   St.,   Everett',   Mass. 

$21,500  MADE  IN  72  MONTHS  BY  ONE  MAN. 
Another — a  new  man — has  made  $6500  sinre  January 
1st.  Most  are  making  $200  to  $400  monthly.  Would 
you  like  to  do  the  same?  Write  us.  The  Oxygenator 
Co.,  232  Pearl  St.,  Buffalo,  N.  Y. 
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BUSINESS  OPPORTUNITIES 


111 


START  LEGITIMATE  "  MAIL-ORDER  MER- 
cantile  business  of  your  own;  possibilities  unlimited; 
cash  orders,  good  profits;  conducted  by  anyone.  We 
print  vour  catalogs,  supply  everything;  sell  you  mer- 
chandise at  wholesale;  show  you  how,  on  small  in- 
vestment. Write  for  free  booklet  and  sample  catalog. 
Central  Supply  Co.,  Kansas  City,  Mo. 

CHEAP  ELEC  TRICITY— REVOLUTION  DY- 

narao    &  Motor  Co.,   Richmond,  Cal.     Second  stock 
offering  5  cents  per  share.     First  was.  oversubscribed. 


FREE!  FOR  SIX  MONTHS.  KEEPS  YOU  IN 
touch  with  Western  progress  and  mining  opportuni- 
ties. A  postal  brings  it.  Write.  The  Nevada  Re- 
view, 91   Dearborn  St.,  4th  floor,  Chicago. 

INCREASE  YOUR  INCOME.  MAKE  YOUR 
spare  time  pay  dividends.  Write  for  our  salary  propo- 
sition. Best  'chance  vou  ever  had  to  make  money 
quickly  and  easily.  Popular  Electricity  Publishing 
Co.,   Monadnock  Block,   Chicago. 

HUNDREDS  BECOME  RICH  CONDUCTING 
mail-order  business  at  home  evenings.  Fifty  samples 
and  secret  of  getting  thousands  of  orders,  $1.10.  Cir- 
culars free.  Self-Culture  Society,  Novelec,  Rogers 
Park,   111. 

$500  YEARLY  PROFIT  FROM  TWELVE 
hens.  Most  wonderful,  scientific  discovery  makes 
this  possible.  Secrets  fully  revealed  (172  pages),  $2.00. 
Special  introductory  price  60c.  Particulars  gratis. 
National  Institute,  6913  North  Clark  St.,  Chicago,  111. 

CONCRETE— L^ARN  HOW  TO  HANDLE 
this  material  by  reading  "Concrete,"  a  monthly  maga- 
zine devoted  to' the  uses  of  Portland  cement.  Practical, 
instructive  articles,  written  in  plain  English.  Sample 
copy,  ioc.  Yearly  subscription,  one  dollar.  Concrete 
Pub.  Co.,  299  Owen  Bldg.,  Detroit,  Mich. 

START   A  PAYING   BUSINESS   AT   HOME- 
Our    plan    positively    successful.     My    valuable    free 
booklet  explains  fully.      Big  opportunity  for  anyone. 
Send    today    without    fail.     W.    E.    Foote,    Box    155, 
Muskegon,  Mich. 


COINS  AND  STAMPS 


STAMPS,  100  FOREIGN,  10  CEN  !'S,  \o  U.  S., 
10  cents.  Two  Tasmania  pictures,  4  cents.  F.  L. 
Toupal  Co.,  1410  Lowe  Ave.,  Chicago  Heights,  111. 

"  OLD  COIN  .75    PAID   FOR   RAKE   DATE 

1853  quarters.  $10  for  a  rem.  Keep  all  money  dated 
before  1880  and  <m<\  \o  cents  al  mce  for  our  New 
Illustrated  Coin  Value  Hook.  Size  4x7.  It  may  mean 
your  fortune.  C.  F.  Clarke  &  Co.,  L.  B.  12,  LeRoy, 
N.  Y. 
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POPULAR  ELECTRICITY 


ELECTRIC  MATERIALS 


HELP  WANTED 


EVERYONE  USING  DRY  BATTERIES  SEND 

25c.  for  scientific  instructions.  Renew  exhausted 
batteries  cheaply;  last  long  as  new.  Fairmount  Tele- 
phone Co.,  Leightons  Corners,  N.  H. 

MAKE  YOUR  OWN  DRY  BATTERIES  AND 
save  50  per  cent.  Send  25c.  for  formula.  O.  B. 
Eddy    &  Co.,  326  Archer  Ave.,  Peoria,  111. 

FLASHERS 


FIREFLY  FLASHER— Automatically  flashes  any 
lamp  on  and  off  30  times  a  minute.  Flashing  socket 
or  standard  flasher.  Price,  $1.50.  Send  for  booklet. 
C.  O.  Schneider  &  Co.,  103  S.  State  St.,  Chicago,  111. 

FOR  SALE 

FOR    SALE— MOVING    PICTURE    FILM,    ic. 

ft.;    machines  $40.     H.  Davis,  Watertown,  Wis. 

FOR  SALE— 8  H.  P.  TRACTION  GASOLINE 
engine,  feed  cutter  and  wood  saw.  Geo.  C.  Schemmel, 
Wapakoneta,  O. 

FOR  SALE— 13  ENGINE  LATHE,  CHUCK 
and  tools,  good  condition,  bargain.  John  N.  O'Brien, 
South  Bend,  Ind. 

FOR  SALE— I.  C.  S.  STEAM  ELECTRIC,  COST 
$100;  never  used.  Will  sell  or  trade  for  diamond. 
Full  course  can  be  transferred.  Arthur  Sumner,  103 
Vernon   St.,   Rockland,  Mass. 

FOR  SALE— CYCLOPEDIA  OF  DRAWING, 
2  vols.,  covers  the  whole  field  of  mechanical  drawing 
and  lettering,  freehand  and  perspective  drawing,  etc. 
List  price,  $9.80;  will  sell  for  $3.00.  Henry  Ward, 
124  East  52nd  St. 

FOR  SALE  VERY  CHEAP,  A  ij  H.  P.  HIGH 
grade  stationary  air-cooled  gasoline  engine  or  will 
exchange  for  small  dynamo  or  lighting  equipment. 
Sam  Diller,  607  East  Walnut  St.,  Des  Moines,  Iowa. 

FOR  SALE— CYCLOPEDIA  OF  ARCHITEC- 
ture,  Carpentry  and  Building.  10  vols.  In  first  class 
condition.  Covers  subjects  of  Building  Superinten- 
dence, Contracts  and  Specifications,  Building  Law, 
Laying  Out,  Stair  Building,  Estimating,  Strength  of 
Materials,  Drawing,  Mechanical,  Architectural,  Free 
Hand  and  Perspective;  Plastering,  Plumbing,  etc. 
etc.  Worth  $60.00.  My  price  $12.00.  Address 
Henry  Ward,  124  East  52nd  St.,  Chicago. 

FOR  SALE— COMPLETE  SET  OF  CASTINGS, 
with  blue  prints  of  3-4  h.  p.  gasoline  stationary  engine; 
includes  governor  and  timer,  screws,  etc.  $10.  Comet 
Motor  Works,  17  W.  Madison  St.,  Chicago,  111. 

FOR  SALE— A  LARGE  QUANTITY  OF  NO.  34 
single  silk  magnet  wire  at  $1.50  per  pound;  any  ad- 
dress, prepaid;  nothing  less  than  £  lb.  Geo.  E. 
Glasser,  Charlotte,  N.  Y. 

LUBRICANTS,  ASBESTOS,  GRAPHITE  AND 
mica  candles  for  loose  pulleys  and  shaftings;  no  drip; 
no  dirt;  economical.  Swain  Lubricator  Co.,  250  E. 
Lake  St.,  Chicago. 


CHAUFFEURS— $5  PER  DAY  PAID  TO  COM- 
petent  automobile  drivers;  a  complete  instruction  book 
that  will  qualify  you  for  these  positions  will  be  sent 
postpaid  for  25c.  This  valuable  book  tells  all  about 
driving  and  adjusting  automobiles;  explains  all  gaso- 
line engine  troubles;  satisfaction  guaranteed  or  money 
refunded.     George  N.   Pearson,   Bala,   Pa.,   Desk  E. 


THE  UNITED  TRADE  SCHOOL  CONTRACT- 
ing  Co.,  conducts  a  trade  school  and  wants  men  to 
learn  plumbing,  bricklaying  or  electrical  trade.  No 
expense  and  hundreds  have  learned  in  a  few  months. 


Steady   work   guaranteed. 
Angeles. 


Address     120   E.    9,    Los 


THERE  ARE  ALWAYS  GOOD  PAYING  Posi- 
tions open  for  competent  young  men,  who  have  spe- 
cial training.  We  supply  special  books  of  instruc- 
tions for  forty-four  good  paying  positions;  they  are 
arranged  especially  for  home  study.  Do  not  buy  _ or 
enroll  for  instructions  until  you  have  our  list,  which 
will  be  sent  for  the  asking.  THE  TECHNICAL 
BOOK   &  SUPPLY  CO.,  McLeansboro,  111. 

WANTED— RAILWAY  MAIL  CLERKS,  CITY 

Carriers,  Postofnce  Clerks.  Examinations  everywhere 
November  17th.  $600  to  $1,600  yearly.  No  "lay- 
offs." Short  hours.  Annual  vacation.  Salary  twice 
monthly.  Over  10,000  appointments  during  1910. 
Country  and  city  residents  equally  eligible.  Common 
education  sufficient.  Political  influence  unnecessary. 
Candidates  prepared  free.  Write  immediately  for 
schedule  of  examinations  and  free  bulletin.  Franklin 
Institute,  Dept.  L  61,  Rochester,  N.  Y. 


MISCELLANEOUS 


SHEET  MUSIC,  4  COPIES  FOR  25c.  A  POSTAL 
will  bring  you  our  long  list  of  all  the  popular  and  latest 
hits.  Semple's  Music  House,  244  West  Ave.,  Norwalk, 
Conn. 


THE  NEW  LINCOLN  PENNY  IN  RING,  FOR 
pocket  piece  and  chain,  10c.  postpaid.  Everybody 
wants  it.  Enterprise  Co.,  Dept.  B,  Woolner  Bldg., 
Peoria,  111. 

THE  REX  NAPHTHA  WASHER— BEST  HAND 
power  Clothes  Cleaner  made.  Price  $12.  F.^W. 
Pattison,  Everett,  Wash. 

BROTHER— ACCIDENTALLY  HAVE  Dis- 
covered root  that  will  cure  both  tobacco  habit  and 
indigestion.  Gladly  send  particulars.  F.  F.  Stokes, 
Mohawk,  Fla. 

PHOTO  PILLOW  TOPS  MADE  FROM  ANY 
photograph  for  50c.  postpaid.  Your  photograph  re- 
turned.    Photo  Pillow  Top  Studio,  Maywood,  Ills. 

MECHANICAL  PROBLEMS  SOLVED— MA- 
chine  designing,  drafting,  specifications,  estimates  and 
advice.  Unsuccessful  patents  redesigned  and  im- 
proved.    Industrial  News  Bureau,  Ithaca,  N.  Y. 

SAVE  MAGAZINE  MONEY— SEND  ME  A 
list  of  the  magazines  you  would  like,  and  I  will  quote 
you  my  prices.  Catalog  free.  J.  D.  Dietrich,  35 
Main  St.,  Middleville,  Mich. 


POPULAR  ELECTRICITY 


MISCELLANEOUS 


BEND  INSTRUMENTS— DISPOSITION  OF 
back  stock.  Send  $3.00  for  one  of  our  second  hand 
cornets.  Catalogue  10c.  H.  H.  H.  Jordan,  San 
Francisco. 

BUILD  YOUR  OWN  CARS— WE  CAN  FUR- 
nish  you  with  chassis  parts,  including  engine,  axles, 
transmission,  frame,  etc.,  at  attractive  prices.  Write 
us  for  details.  JOHN  H.  BLACKER  &  COM- 
PANY, Chillicothe,   Ohio. 

THREE  THOUSAND  FORMULAS,  MY  368- 
page  volume  of  recipes  and  trade  secrets,  cloth  bound, 
only  40c.  prepaid.  Worth  dollars.  Satisfaction  guar- 
anteed. SPECIAL — Return  this  ad  and  I  will  in- 
clude 3  months'  subscription  to  Mechanical  Digest. 
Wiley  Sanderson,  Dept.  E.,  Ypsilanti,  Mich. 

NATURE'S  WAY  IN  LOVE,  COURTSHIP  AND 
Marriage,  10c.  or  addresses  of  ten  bachelors.  August 
E.  Martens,  Burlington,  Iowa. 

ELEGANTLY  .  ENGRAVED  COPPER  PLATE 
and  50  finest  quality  visiting  cards  for  75c.  Money 
refunded  if  not  satisfied.     "Brochon,"  271  E.  Madison 


St. 


Chicago. 


THE  BOHEMIAN  RUBBING  STICK  WILL 
make  your  hands  clean  and  as  soft  as  silk  in  two  min- 
utes; harmless;  price,  prepaid,  15c.  Pavlik  Co., 
Winnetka,  111. 

TEXAS  MAP  FREE,  GIVING  CITIES,  RAIL- 
roads,  elevations,  rainfall,  products,  etc.,  with  every 
25c.  subscription  to  the  Texas  Realty  Journal,  a  maga- 
zine telling  all  about  Texas  and  her  resources  and  op- 
portunities.    Texas  Realty   Journal,  Houston,  Texas. 

NO  NEED  TO  BE  WITHOUT  MONEY.  OUR 
new  plan  gives  you  a  chance  to  earn  lots  of  money 
whether  you  have  only  a  little  spare  time  or  wish  to 
devote  all  of  your  attention  to  our  interest.  Don't 
wait  but  write  at  once  for  our  salary  proposition. 
Popular  Electricity  Publishing  Co.,  Monadnock  Block, 
Chicago. 

LEATHER  NECKTIES,  MADE  FROM  THE 
finest  Velvet  Sheep  Skin,  lined  throughout  with  silk. 
ALL  COLORS  and  novelties.  Regular  price  75c. 
Until  Dec.  15th  the  price  will  be  only  42c.  Only  one 
to  a  customer.  Money  back  if  not  satisfied.  Men- 
tion this  paper  when  answering  and  we  will  enclose 
FREE  handsome  Leather  Bookmark.  Tracey  &  Co. 
Tippecanoe  City,  Ohio. 

"PHONOGRAPH-SYMPHONY"  — WONDER  - 
ful  improvement  for  Edison  Machines.  Write  for 
particulars.  Irving  Kimball,  Inventor  &  Mfgr., 
2832  Washington  St.,  Boston,  Mass. 

BOYS— BOYS— THIS  IS  FOR  YOU,  AND 
those  who  like  boys.  "The  Boy  Electrician,"  by 
Prof.  Edwin  James  Houston.  A  book  every  boy  will 
enjoy  and  learn  something  from.  326  pages — 10 
full  page  illustrations.  Price  $1.50 — or  free  for  only 
three  paid  yearly  subscribers  to  Popular  Elect  rii  ity. 
Popular  Electricity  Pub.  Co.,  Book  Dept.,  Monadnock 
Block,  Chicago,  111. 

DIES,  TOOLS,  AND  METAL  STAMPING 
made  on  short  notice.  Atlas  Stamping  &  Plating 
Works,  88  W.  Jackson  Blvd.,  Chicago,  111. 


MISCELLANEOUS 

COMMERCIAL  MOTOR  VEHICLES— READ 
the  "Power  Wagon"  for  reliable  information  concern- 
ing motor  trucks,  motor  buses,  motor  cabs,  and  other 
machines  employed  for  business  purposes.  Issued 
monthly;  single  copies,  20  cents.  $2  a  year.  The 
most  valuable  paper  of  its  kind  published.  The 
Power  Wagon,  Metropolitan  Block,   Chicago. 

JUST  OUT— BEST  WORK  ON  THE  SUBJECT 
ever  published.  "Operators  Wireless  Telegraph  and 
Telephone  Handbook."  by  Laughter.  A  storehouse 
of  up-to-date  authentic  information.  180  pages.  Il- 
lustrated. Money  back  if  not  all  we  claim  for  it. 
Price  $1.00  postpaid.  Free  for  two  paid  yearly  sub- 
scriptions to  Popular  Electricity.  Popular  Electricity 
Book  Department,  Monadnock  Block,  Chicago. 

FIVE  TO  TEN  DOLLARS  A  DAY  SURE— 
Until  further  notice,  all  orders  for  Russell's  New  Con- 
fection "DAIRY  CREAM  CRISP,"  will  receive, 
free,  my  up-to-date  process  for  making  stale-proof 
Salted  Peanuts;  mv  original  Perfection  Peanut  But- 
ter, and  my  booklet,"  "STRAIGHT  TALK  ON  CAN- 
DY." Price  on  application.  Address  C.  E.  Russell, 
716  Clybourn  St.,  Milwaukee,  Wis.  P.  S. — Over  30 
years  a  candy-maker. 

1909  CLINCHER  CASES  AND  TUBES— 

Size.  Case.     Tube.  Size.  Case.      Tube. 

28x2^ $8.50    $2.25  34x3^ $18.40    $4.00 

28x3     10.50      2.75  30x4 19.80      4.20 

30x3     ....    11.50      3.00  32x4 21.00      4.50 

30x3^ 15.50      3.60  34x4 22.60      4.80 

32x3! 17.00      3.90  34x4^ 28.00      5.50 

Also  a  few  guaranteed  cases  30x3,  $12.80;  30x3^, 
$18.85;  32x3^,  $20.05;  single  tube  tires  26x2^,  $9; 
28x2^,  $10;  28x3,  $12.  I  ship.  Pay  for  tires  after 
examination.     Wm.  Vanderpool,  Springfield, O. 

GUMMED  LABELS— 3000  FOR  $1.00  POST- 
paid.  Any  size  up  to  1x2.  Two  colors.  All  work 
satsifactory  or  money  back.  Trial  order  convinces. 
Send  for  FREE  samples.  E.  Terrance  Mfg.  Co., 
Belmar,   Pittsburg,   Pa. 

HOW  TO  CLEAN  CLOTHES— NAPHTHA, 
steam  or  dry.  Full  details  by  cleaner  of  20  years' 
experience.  50  cents  coin  or  stamps.  W.  F.  Pattison, 
Everett,   Wash. 

DOGS,  DOGS,  DOGS— LOOK  HERE!  Pointers, 
English,  Irish  and  Gordon  Setters.  St.  Bernards, 
Newfoundlands,  Terriers  of  all  breeds;  and,  in  fact, 
if  you  want  a  first  class  dog  of  any  breed,  write  me. 
My  experience  as  a  Fancier,  Exhibitor  and  Breeder  for 
over  30  years  enables  me  to  guarantee  my  patrons 
satisfaction  in  getting  good  dogs,  fair  prices  and  square 
dealings.      Fred  B.   Kirby,  Woodbury,  N.   J. 

ARK  YOU  INTERESTED  IN  THE  TELE- 
PHONE BUSINESS?  Write  for  our  permium  offer. 
Western   Telephone    Journal,   Vinton,    Iowa. 

WE  MANUFACTURE  GLASS  PAPER.  PLAIN 
glass  windows  made  to  look  like  real  stained  glass. 
Easily  applied  and  beautifies  the  home.  Something 
new  for  agents.  Two  sheets  of  this  glass  paper  sent 
as  a  sample  with  catalogue  in  colors  and  complete 
instructions  on  receipt  of  10  cents.  S.  H.  Parrish  & 
Co.,   216  Clark  St.,  Chicago. 


POPULAR  ELECTRICITY 


PATENTS 


MOTORS 


SOUTHERN  STAMPING  &  MFG.  CO.,  Manu- 
facturers of  special  and  patented  articles.  R.  A., 
Nashville,    Tenn. 

PATENTS— H.  W.  T.  JENNER,  PATENT  AT- 
torney,  and  mechanical  expert,  608  F.  Street,  Washing- 
ton, D.  C.  Established  1883.  I  make  an  investiga- 
tion and  report  if  patent  can  be  had,  and  the  exact 
cost.  Send  for  full  information.  Trade-marks  regis- 
tered. 

PATENT— ADVICE     AND     BOOKS     FREE. 
Highest  references.     Best  results.     I  procure  patents 
that  protect.     Watson   E.    Coleman,   Patent   Lawyer, 
612  F.  St.,  N.  W.,  Washington,  P.  C. 

PATENTS  SECURED— INVENTOR'S  POCKET 
Companion  free.  Send  description  for  free  opinion 
as  to  patentability.  W.  N.  Roach,  Jr.,  Metzerott 
Bldg.,  Washington,   D.  C. 

TWO  BOOKS  FREE— SHEPHERD  &  CAMP- 
bell,  Patent  Attorneys,  2196  McGill  Bldg.,  Washing- 
ton, D.  C;  246  Canal  St.,  New  York;  Kimball  Bldg., 
Boston.     Prompt  service. 

PATENTS  SOLD  FOR  5  PER  CENT.  WE 
force  sales  by  constant  advertising.  Send  for  plan. 
Patent  Sales  Co.,  Merchantville,  N.   J. 

PICTURES  AND  POST  CARDS 

25  BEAUTIFUL  POSTCARDS,  ALL  DIFFER- 
ent,  for^  25c.  Some  of  them  retail  at  5c.  and  10c. 
each.     Hudson  Novelty  Co.,  Port  Ewen,  N.  Y. 

ART  PICTURES— FIFTY  ASSORTED  HIGHLY 
colored  postcards  and  two  valuable  books,  30c.  Au- 
gust E.  Martens,  Burlington,  Iowa. 

SCHOOLS 


CIVIL    SERVICE    EMPLOYEES    ARE    PAID 

well  for  easy  work;  examinations  of  all  kinds  soon; 
booklet  50,  describing  positions  and  telling  easiest  and 
quickest  way  to  secure  them,  is  free.  Write  for  it 
now.  Washington  Civil  Service  School,  Washington, 
D.   C. 


PLUMBING,  ELECTRICITY,  BRICKLAYING 
or  Mechanical  Draughting,  taught  by  expert  work- 
men. Short  time  and  small  cost.  Positions  always 
open.  Catalogue  free.  Write  today.  Coyne  Na- 
tional  Trade  Schools,  860  N.  Ashland  Ave.,  Chicago. 

WE  SUPPLY  SPECIAL  BOOKS  OF  INSTRUC- 
tions  for  forty-four  good  paying  positions;  do  not 
buy  or  enroll  for  instructions  until  you  have  our  list. 
which  will  be  sent  for  the  asking.  THE  TECHNICAL 
BOOK    &  SUPPLY  CO.,  McLeansboro,  111. 

WANTED— LEARN  TO  WRITE  ADVERTISE- 
ments;  you  can  positively  earn  $25  to  $100  per  week; 
prospectus  sent  free.  Page-Davis  Co.,  611  Page 
Bldg.,  Chi  as  >. 


TELEGRAPHY    TAUGHT    QUICKLY— R.    R. 

wire  in  school.     Living  expenses  earned.     Graduates 

ted.     Correspondence  course  if  desired.     Catalog 

free.     Dodge's  Institute  of  Telegraphy,  49th  St.,  Val- 

paraiso,  Ind.     Established  1874. 

S200  TO  S600  MONTHLY  EASILY  MADE  FIT- 

1      lasses.     Short,  easy  mail  course.     Reduced 

tuition.      Big  demand  for  opticians.     Write  today  for 

free  "Booklet  O.,"  National  Optical  College,  St.  Louis. 


ELECTRIC    MOTORS    AND     GENERATORS 

new  and  second  hand  in  all  sizes;  write  for  quotations; 
state  size,  voltage  and  current  supply  required.  B. 
Olson-Boettger  Mfg.  Co.,  St.  Paul,  Minn. 

HALF,  THREE  AND  FIVE  HORSE    DIRECT 

current  220  volt  motors.  Splendid,  very  low  price. 
The  American  Fixture    &  Mfg.  Co.,  Troy,  Ohio. 

A  MOTOR  THAT  RUNS  EITHER  ON  BAT- 

teries  or  alternating  or  direct  city  lighting  currents. 
Blue  prints  furnished  showing  connections,  also  book 
explaining  electrical  terms,  the  principle  of  electric 
motors  and  calculations  of  their  power.  Price,  ship- 
ping charges  prepaid,  $1.85.  Independent  Electric 
Co.,   302-3  Andrus  Bldg.,  Minneapolis,   Minn. 

TYPEWRITERS 

I  WANT  TO  CORRESPOND  WITH  PERSONS 
who  are  about  to  buy-  a  high-grade  typewriter,  and 
object  to  paying  the  high  prices  generally  asked  by 
manufacturers  and  dealers.  Any  make  on  approval. 
L.  A.  E.  Atchison,  4125  West  21st  St.,  Chicago. 

WIRELESS 

WIRELESS  EXPERIMENTERS— JOIN  OUR 
Wireless  Club.  No  fees.  Handsome  club  button 
free  to  members.  Send  for  application  blank.  Secre- 
tary Popular  Electricity  Wireless  Club,  Monadnock 
Block,   Chicago. 

OUR  NEW  STYLE  VARIABLE  CONDENSER 
enclosed  in  a  fine  oakwood  case  consists  of  II  semi- 
circular plates,  $4.00,  guaranteed.  Square  plates  con- 
denser $2.50;  CAN'T  BE  BEATEN.  We  sell 
double  slide  tuning  coils  685  meters  for  commercial 
use  $3.50.  Silicon  detector  $1.00,  commercial  $2.00. 
NONINDUCTIVE  POTENTIOMETER,  $1.00. 
A  FIXED  CONDENSER  for  your  receiving  $1.00, 
commercial  $1.50.  WRITE,  ENCLOSE  ONE  CENT 
STAMP  for  catalogue.  WILLIAMSBURGH  WIRE- 
LESS CO.,  105  p  Johnson  Ave.,  Brooklyn,  N.  Y. 

WIRELESS  MATERIALS,  AT  BOTTOM 
prices.  Will  cheerfully  send  single  and  dozen  lot 
prices.  John  Petri,  Dept.  A,  329  E.  22d  St.,  Old  No., 
New  No.,  217  W.  22  St.,  Chicago,  111. 

WIRELESS  SPECIAL  FOR  OCTOBER— MA- 
terial  for  a  2-in.  spark  coil.  Norway  iron  wire  core, 
ioxi|.  No.  14  D.  C.  C.  wire  for  two  layers  of  primary. 
One  hard  rolled  fiber  insulating  tube.  3  lbs.  No.  34 
S.  C.  C.  wire  for  secondary.  4000  sq.  inches  tin  foil. 
Magnetic  interrupter  with  heavy  platinum  contacts. 
Brass  spark  gap  with  posts,  ready  to  mount.  2  binding 
posts.  Form  for  winding  secondary  sections,  and  com- 
plete instructions  for  winding  and  assembling.  Price 
$7.35.  Send  stamp  for  catalogue  of  other  wireless 
supplies.  O.  S.  Dawson,  156  Wabash  Ave.,  Chicago, 
111. 

JUST  OUT.     BEST  WORK  ON  THE  SUBJECT 

ever  published.  "Operators  Wireless  Telegraph  and 
Telephone  Handbook,"  by  Laughter.  A  storehouse 
of  up-to-date  authentic  information.  180  pages. 
87  illustrations.  Money  back  if  not  all  we  claim  for 
it.  Price  $1.00  postpaid.  Free  for  two  paid  yearly 
subscriptions  to  Popular  Electricity.  Popular  Elec 
tricity  Book  Department,  Monadnock  Block,  Chicago 


POPULAR  KLECTRIC1TV 


Let  This  New 
Electric  Invention 

Do  Your 

House-Cleaning 

Q  This  wonderful  little  machine  does  absolutely  perfect  work. 
W3  challenge  comparison  with  any  of  the  higher  priced  Vacuum 
Clear'  jrs.  As  far  as  we  are  concerned,  order  ours  and  any  other — 
sena  back  the  one  that  seems  the  poorer. 

q  We  offer  and  intend  that  anyone  who  buys  an  Arnold  Electric 
Cleaner,  and  after  a  fair  trial  thinks  that  any  other  machine 
would  serve  him  better — may  have  his  money  back  for  the  asking. 

SsArnold  Electric  Cleaner 

Only  $35.22 

Sent  Anywhere  on  Free  Trial 

r<J  This  machine  is  one  of  the  greatest  labor  savers 
ever  invented. 

«J  With  an  Arnold  Electric  Cleaner  you  can  thoroughly  clean  an  entire  room  in  a  few 
minutes— a  whole  house  in  less  than  one-third  the  time  heretofore  required. 

Cleans  it  thoroughly. 

Without  damaging  your  carpets  and  rugs. 

No  dust  or  germs  in  the  air,  consequently  no  dusting  necessary. 

It  is  the  only  sanitary  way. 

Saves  time  and  energy,  and,  best  of  all,  saves  the  woman. 

«J  It  cuts  out  all  the  drudgery,  and  goes  far  toward  solving  the  servant  problem.  Makes 
it  unnecessary  to  ever  send  your  rugs  and  carpets  to  the  cleaners,  where  they  are 
generally  injured  more  in  one  cleaning  than  they  would  be  by  several  years  of  actual  use. 

q  The  Arnold  is  easiest  to  operate  because  it  weighs  only  8  pounds.     Therefore,  can  also 

be  easily  carried  about  even  by  a  small  child. 

C  The  electric  motor  does  all  the  work.     First  it  loosens  up  the  dirt  by  operating  a 

patented  agitating  brush.     Then  a  strong,  steady  suction,  equal  to  that  of  any  other 

machine,  sucks  it  into  the  dust  collector  bag,  from  which  it  can  be  easily  removed.     It  is 

the  combination  of  the  strong  suction  together  with  the  patented  agitating  brush  that 

makes  the  Arnold  quicker  and  much  more  efficient  than  any  other  machine. 

q  The  Arnold  Electric  Cleaner  can  be  operated  from  any  electric  lamp  socket,  and  never 

costs  more  than  1  cent  per  hour  to  operate  anywhere.     The  machine  will  work  on  either 

direct  or  alternating  current. 

Ask  Your  Electric  Light  Company 

Up-to-date  Electrical  Dealers  and  Central  Stations  all  over  the  country  are  already  carrying  a  stock :  of 
Arnold  Electric  Cleaners.  Ask  the  manager  of  your  light  plant,  or  inquire  at  any  electncal  deader  about  the 
Arnold.  If  they  haven't  one  on  hand,  they  will  be  glad  to  get  one  for  you  on  our  liberal  Free  1 .  rial^ Offer  If 
you  prefer,  you  can  write  direct  to  us.  Send  today  for  further  interesting  information  of  this  wonderful  little 
machine,  and  our  exceptional  Free  Trial  Offer. 

Exceptional  Opportunity  For  Agents 

The  Arnold  will  be  the  most  extensively  advertised  Electric  Cleaner  on  the  market, 
presentatives  in  every  city.     Write  today  for  interesting  proposition. 

STANDARD    ELECTRIC  WORKS 

1220  Washington  Avenue  RACINE,  WISCONSIN 


We  want  live  re- 
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The  A-B  Regenerative 

* 

Flame  Arc  Lamp 

The  Latest  Development  in  Arc  Lighting 


Burns  70  Hours  on  One  Trim  of  Carbons 

Simple  in  Construction. 

Carbon  cost  I -J  less  than  other 


Flame  Arcs. 


Direct  or  Alternating  Current. 


Write  for  Bulletin  and  Prices. 


THE  ADAMS-BAGNALL  ELECTRIC  CO. 

CLEVELAND,  0. 


CHICAGO  OFFICE 
303  Dearborn  St. 


NEW  YORK  OFFIC] 
143  Liberty  St. 


«l 


Save  the  Furnace  or  Steam 
Plant  on  damp  and  cool  days 
this  Fall  by  using 


The    Electric    Open    Fireplace 

Convenient — Fall  Heat  obtained  by  simply 
pushing  a  button.  Safe — No  Flame,  Gas  or 
Odor.  Clean — No  Smoke,  Dust  or  Ashes. 
Beautiful  in  Design,  Perfect  in  Finish. 

All  the  advantages  of  the  Fuel  or  Gas  Grate  without 
any  of  the  drawbacks,  and  at  less  cost. 

Send  for  complete  free  book  and  prices  to 

HATHBONE    &    PANIGOT    CO. 

Patentees  and  Makers 

Grand   Rapids,   Michigan 


We 

Protect 

The 

TRADE 


Dealers — Send  us  your  name  at  once, 

we   want  to  send  you  FREE 

our  Catalog  15. 

Write  at  once. 

R.  Williamson  &  Co. 

Manufacturers  of 

Electric  and  Combination 

Fixtures  and  House 

Lighting  Supplies 

Washington  8c  Jefferson  StsM  Chicago 
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The  Best  of  All  Gifts  for 


Sold  on 


$ 


CHRISTMAS! 
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.40  Buys  this  "Lieutenant  Landis"  15 

~~ ■       Jewel  Movement,  Gold  Filled  Case 

There's  nothing  equal  to  a  handsome  gold  watch  as  a  Christ 
mas  present  I     Why  not  take  advantage  of  our  astonish- 
ing offer  on  the  celebrated  "Lieutenant  Landis   Wa 


«1- 


Open    Face 

Gold  Filled 

20  Year 

Case 


Watches  Sent  on  Trial— Sold  on  Credit ! 

This  beautiful  watch  has   15-JEWEL  Movement  and  Open  Face 
r„iH  Pill er l  rase    Guaranteed  for  20  years.     It's  a  stunner!     Regular 
135  vflue^NOW  9$13  40    ON    CREDIT.     We  send  Watches  and 
Jewelrv  atTwhere   for   a   month's  examination.     No  sale  unless  you 
are  ISrprised  and  delighted  by  the  quality  of  goods.     Your  credit 
is  good  here.  _  _.  ^^       !•< 

Buy  Christmas  Presents  on  Credit 

From  Great  Watch  and  Jewelry  Catalog ! 

Send  at  once  for  magnificent  Free  Catalog  of  Ladies  and 
Gentlemen's  Watches,  Diamonds  and  Jewelry.  Over  1,200  su- 
oerb  specimens  of  the  watchmaker's  and  jeweler's  art.    Every- 
fhilo  !FSl7on  credit  at  astounding  reductions.    You  can  give 
awaVany  articles  purchased  while  you  are  making  the  smaU 

monthly  P^sva|ueS_LittIe  Prices! 

We  trive  more  for  the  money  than  any  watch  and  jewelry  house 
i„£  country6  You  wiTbe'surprised at -the U^all  ?nces-theb^ 
values.     Credit  extended  to  all !     WRITE   FOR    CATALOG    lODA*. 


$15-8C 

Hunting 
t-      Case 


v'  lues      Credit  extended  to  all!     WRITE   FOB   CATALUU    iujjai  r7ui/.«/./»      ill 

LINCOLN  WATCH  &  JEWELRY  CO.,  33 16  Mosprat  street,  CHICAGO.  ILL. 


Just  Off  the  Press 

THE  DYNAMO 

Its   Growth   and    Construction 
Simply  Explained 

By  Joseph  G.  Branch,  B.  S.,  M.  E., 

Author    of    "Conversations    on    Electricity," 

"Stationary   Engineering,"    etc. 

Most  unique  book  of  the  kind.    Nothing  like 
it  ever  before  published. 
The  author  is  one  of  the  best  known,  practical  writers 
of  the  day  and  this  little  work  is  his  master-piece. 
It  is  written  in  the  simplest  and  clearest  language, 
contains  no  mathematics  and  yet  is  so  practical  and  thorough  that  it  will  start  you  right  in  your 
work  as  a  practical  electrician. 

Every  part  of  the  dynamo  is  shown  in  nine  full-page,  beautifully  colored  illustrations,  each  part 
being  numbered  with  full  explanatory  text  in  connection  so  that  the  complete  anatomy  ol  the  ma- 
chine can  be  seen  at  a  glance. 

Strong  paper  covers— Price— postpaid— Fifty  Cents.  r.TniriTV 

FREE  for  one  paid  yearly  subscription  to  POPULAR  ELEC  1  K1U  1  Y. 
Subscription  must  be  a  new  one— and  your  own  will  not  do. 

Popular  Electricity  Book  Department        Monadnock  Block        Chicago,  111. 
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NATIONAL  -MAGAZINE 

*  .  .   '  *     ::__^_  ■'-■■'- -^      "  ;"■'; 

Read  by  the  Nation 


HAVE 

YOU 

HEARD 


SK 


THE 

NATIONAI    MAGAZINE 
Read  by  the  Nation 
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"HEART    THROBS" 

the  book  compiled  by  50,000  Americans  at  a  cost  to 
the  NATIONAL  MAGAZINE  of  $10,000  :  It  is  a  book 
that  you  should  have,  for  it  contains  the  selections 
that  you  and  your  friends  love  so  well.  It  is,  indeed, 
a  booklover's  gem, — a  book  for  all  times  and  for  all 
seasons,  for  young  and  for  old,  one  that  will  refresh 
and  entertain.    It  is  the  popular  gift  book  of  today. 

For  sale  at  all  first  class  book  stores,  or  direct 
Cloth.  $1.50  Morocco.  $3.00 

"HEART    SONGS" 

compiled  in  the  same  unique  way,  as  was  HEART 
THROBS  to  which  it  is  a  companion  book,  HEART 
SONGS  voices  with  words  and  music  the  songs  that 
have  endeared  themselves  to  the  people  of  this  and 
other  generations.  Its  charming  simplicity,  echo- 
ing the  spontaneous  sentiments  of  50,000  Americans, 
will  commend  it  to  every  musical  home. 

For  sale  at  all  first  class  book  stores,  or  direct 
Cloth,  $4.00  Morocco,  $6.00 


THE  NATIONAL  MAGAZINE 

edited  by   Joe  Mitchell  Chappie  anr* 
contributed  to  by  the  nation's  leaders, 
.is  the  magazine  of  all  magazines  for 
&     the  American  people.  -;^ 

15  cents  per  copy      .-•---■■"■  $1.50  a  year 


!■» 
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THE 

CHAPPLE  PUB.  CO. 
Boston 


"THE  HAPPY  HABIT" 

the  book  in  which  the  readers  of  The  NATIONAI, 
MAGAZINE  have  preserved  to  posterity  the  cheer- 
iest and  brightest  of  Editor  Joe  Mitchell  Chappie's 
many-sided  writings.  These  selections  written  in 
Joe  Chappie's  characteristic  way  effervesce  with 
that  spirit  of  optimism  and  style  of  intimacy  which 
have  endeared  him  to  his  many  readers.  The  Happy 
Habit  will  dispel  the  gloom  of  a  dark  day  ;  will  win 
over  the  pessimist  to  the  ranks  of  the  cheerful. 

For  sale  at  all  first  class  book  stores,  or  direct 
Cloth,  $1.50  Morocco,  $3.00 

"The  Story  of  a  Great  Nation " 

the  book  that  will  give  you  a  clearer  conception  of 
the  economic  working  of  the  National  Government 
than  any  book  heretofore  published.  The  Story  of 
a  Great  Nation  was  written  for  The  NATIONAL 
MAGAZINE  by  sixty  Government  authorities. 
President  Taft  doffs  for  a  moment  the  robes  of 
office  ;  "Uncle  Joe"  lays  aside  the  speaker's  gavel ; 
Chief  Wilkie  discards  the  mask  of  Secret  Service — 
every  important  factor  in  our  Government,  in  fact, 
elucidates  in  a  simple,  comprehensive  way  the 
manner  and  institutions  of  our  Government. 

For  sale  at  all  first  class  book  stores,  or  direct 
Cloth,  $2.00  Morocco,  $4.00 

PUBLISHER'S 
SUBSCRIPTION  OFFER 

Add  the  price  of  any  of 
these  books  to  the  price 
of  the  National  Maga- 
zine ($1.50)  and  deduct 
$1.00 

All  postage  prepaid 


CHAPPLE  PUB.  CO. 
Boston 
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2c  a  Week  Pays  Wash  Bill  L 

Electricity  or  Water -Power  Does  the  Work 


Just  a  "Twist  of  the  Wrist"  Starts  or  Stops  the  Machine ! 

The  1900  Motor  Washers  are  now  at  work  in  thousands  of  homes.  They  are  doing:  the  work  for- 
merly done  by  women,  at  a  cost  of  2  cents  a  week  for  power !  Saving:  thousands  upon  thousands 
of  dollars  in  wash  bills.  Saving-  worlds  of  wash-day  troubles.  Leaving  the  women  free  to  do 
other  work  while  the  machines  are  doing  the  washing. 

The  1900  Motor  Washer 

Washes  a  Tubful  in  Six  Minutes! 

Handles  heavy  blankets  or  dainty  laces. 

The  outfit  consists  of  the  famous  1900  Washer 
with  either  Electric  Motor  or  Water  Motor.  You 
turn  on  the  power  as  easily  as  you  turn  on  the 
light,  and  back  and  forth  goes  the  tub,  washing 
the  clothes  for  dear  life.  And  it's  all  so  simple 
and  easy    that    overseeing  its    work  is   mere 


Write  For 

FREE  Book 


child's  play. 

A  Self- Working  Wringer 
Free  With  Every  Washer 


1900  Electric  Motor  Washer 

Can  be  connected  with  any  ordinary 
Electric  Light  Fixture 


The  motor  runs  Washer  and  Wringer.  We  guarantee  the  perfect  working  of  both.  No 
extra  charge  for  Wringer,  which  is  one  of  the  finest  made.  Write  for  FREE  BOOK 
and  30  Days'  FREE  TRIAL  OFFER!  Don't  doubt!  Don't  say  it  can't  be  done. 
The  free  book  proves  that  it  can.  But  we  do  not  ask  you  to  take  our  word  for  it. 
We  offer  to  send  a  1900  Motor  Washer  on  absolute  Free  Trial  for  an  entire  month  to 
any  responsible  person.  Not  a  cent  of  security — nor  a  promise  to  buy.  Just  your 
word  that  you  will  give  it  a  test.  We  even  agree  to  pay  the  freight,  and  will  take 
it  back  if  it  fails  to  do  all  we  claim  for  it.  A  postal  card  with  your  name  and  address 
sent  to  us  today  will  bring  you  the  book  free  by  return  mail. 

All  correspondence   should  be  addressed  to  1900  WASHER  CO.    »402     Henry 
St.,  Binsrhamton,  N.  Y.      Or,  if  you  live  in  Canada,  write  to  the  Canauian  Washer 
Co.,  355  Yonge  St.,  Toronto,  Canada. 
BRANCH  HOUSES :    We  maintain  branches  at  1947  Broadway,  New  York  City,  and  1113  Flatbush  Ave.,  Brooklyn,  and  in 
all  principal  cities.  We  also  make  shipments  from  our  warehouses  in  Kansas  City,  San  Francisco  and  Seattle. 


1900  Water  Motor  Washer 

Can  be  connected  with 
any  water  tap  instantly 


STIENER'S  FAMILY  MOTOR 

Will  run  any  Washing  Machine  and  Wringer, 
do  all  of  your  other  kitchen  work.  One  motor 
for  all  purposes — one  expense.  Will  operate 
any  of  the  articles  shown  in  picture  for  \\c. 
an  hour.  No  experiment — On  the  market 
over  2  years. 


SAVES  YOU  $90.00  A  YEAR 

UA\P/?    Write   for   booklet 
mvSVw  .       Explaining   Fully 


STEINER  MFG.  CO., 


2603  North   14th   Street 
ST.  LOUIS,  MO. 
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The  "IMPERIAL 

A  Portable  Vacuum  Cleaning  Machine 

combining  efficiency,  practicability  and  economy.     Can  be 
attached  to  any  electric  light  socket 


"The  Only  High-Grade,  Efficient   Machine  on 
the  Market."     Guaranteed 

A  Dividend  Payer  for  Central  Stations 

("■rowing  concerns  and  responsible  parties  wanted  as  agents. 
I  x.  lubive  territory  given.    Send  Eor  Catalogue  aud  Particulars. 

Price  $100,  Complete 

EMPIRE  VACUUM  COMPANY 

1 1  X  West  30th  Street.  New  York 
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Deaf  Persons 
Can  Wow  Hear 

Wonderful  Invention  Has 

Delivered  Thousands 

from  the  Handicap 

of  Deafness. 

Don't  think  you  have  to  worry  along  it  you 

can't  hear  well.  Every 
deaf  person  is  at  a 
hopeless  disadvan- 
tage,deprived  of  social 
pleasure,  barred  from 
active  business.  Any 
dullness  of  hearing:  is 
a  constant  mortifica- 
tion. 

But  now  this  misery 
Is  unnecessary.  Every 
deaf  person  can  hear 
as  well  as  ever  before 
by  simply  wearing  a 
pair  of 

WILSON'S  EAR  DRUMS 

A  wonderful  little  device  that  fits  into  the  ear* 
without  the  slightest  discomfort.  Invisible  when  in- 
serted—so tiny,  60  perfect,  that  you  forget  you  are 
wearing  them.    And  the  effect  is  magical. 

This  marvelous  invention  was  perfected  by  Mr.  Geo. 
H  Wilson*  after  years  of  suffering  from  hopeless 
deafness.  ^They  enabled  him  to  hear  perfectly.  And 
this  miracle  has  been  repeated  for  200.000  persons. 

Send  today  for  a  book  written  by  Mr.  Wilson  that 
tell8  the  whole  story— gives  hundreds  of  letters  from 
grateful  users.  This  priceless  book  is  FKEE  for  your 
name  on  a  postal.  Just  ask  for  Mr.  Wilson's  book. 
It  will  come  by  return  mail.  Address  Wilson  Ear 
Drum  Co,,  453  Todd  Bldg.,  Louisville.  Sy.  ca 


1  ONLY 

50 

FCENTS 


is 


'/ 


Boys  and  Girls,   this  Real 

ELECTRIC  MOTOR 

yours   for   half  a   dollar 


You  can  have  no  end  of  fun  with 
this  genuine  electric  motor.    Runs 
just  like  a  big  one.     Would  cost  at 
least  a  dollar  at  any  toy  store.      Well 
maue,  lasts  forever.      Ordinary  tele- 
phone battery  runs  it.      Will  drive 
toy  machinery  of  any  kind.    Makes 
2.00D  revolutions  a  minute.      Five 
times  as  big  as  the  picture.      Send 
us  half  a  dollar  (10c  extra  for  post- 
age)   and  we'll  send    it  by  return 
mail.        If   unsatisfactory  we  refund 
— •^—^—  your  money. 

Let   us  send   you  free   our   book  for  Boys  and   Girls 

"ELECTRICAL  FUM-MAKERS  " 

Absolutely  FREE.  A  book  every  fun-loving  boy  and  girl 
should  have.  Tells  about  all  kinds  of  things  that  run  by  elec- 
tricity. Some  of  them  you  can  make  yourself.  We  sell  all  kinds 
of  electrical  novelties  boys  and  girls  want  at  manufacturer's  prices 
—about  half  what  toy  stores  charge-  Just  write  your  name  on  a 
postal  card,  with  your  address,  and  say  "send  the  book."  Do  it 
today.    Address 

Commercial  Electric  Co.,       Dept.  108      Kewanee,  111. 


TWO  COMPLETE  TELEPHONES 

READY  TO  INSTALL    $4 .25 

Guaranteed  satisfactory  or         * 

money  cheerfully  refunded. 
CENTRAL  TELEPHONE  &  ELECTRIC  CO. 
2139  Lucas  Avenue  St.  Louis,  Mo. 


2 


2  EA. 


Safety  Razor  Blades 

Made   Sharper  Than  New 

Exclusive  process;  no  wearing  down;  double  edg-e  blades  a  specialty. 

Send  one  dozen  blades  and  30c  today  and  save  70c. 
KEENEDCc  CO.,  61T  Keenedge  Building.  CHICAGO 


Wire,  Dolls  and  Cordage 

NORWAY  IRON  WIRE  for 
cores.  COTTON,  SILK  and  EN- 
AMELED     MAGNET    WIRE, 

heavy  and  fine  sizes  for  pri- 
mary or  secondary  windings, 
receiver  coils  or  coils  of  any 
kind. 

COILS  wound  to  your  specifications. 
BELL  WIRE  and  ELECTRICAL  CORDS  for 
every  purpose . 

The  above  furnished  at  lowest  prices  in  small 
quantities  for  wireless  telegraph  or  experimen- 
tal purposes,  or  in  large  quantities  for  manu- 
facturers. . 

Write  for  prices  to  Dept.  E. 

BELDEN  MANUFACTURING  COMPANY 

194  Michigan  Street  -      CHICAGO,  ILL 


HEUMATISM 

I    want      to    send    every  suflerer  who 

reads     this     paper    a    pair    oi 

Magic     Foot     Drafts 

TO  TRY  FREE. 

SEND  ME  YOUR  ADDRESS  TODAY 

Write  me.  I'll  send  you  a  $1.00  Pair  of  Magic 
Foot  Drafts,  the  great  Michigan  external  remedy  that 
is  curing  thousands,  To  Try  FREE. 


Frederick  Dyer,  Corresponding  Sec'y. 

No  matter  where  the  pain,  whether  acute  or 
chronic — muscular,  sciatic,  lumbago,  gout — and  how- 
ever stubborn  or  severe,  you'll  get  the  Drafts  by  return 
mail.  Then  after  you  get  them  and  try  them,  if  you 
are  fully  satisfied  with  the  benefit  received,  send  me 
One  Dollar.     If  not,  keep  your  money,  /  take  your  word. 

I  make  this  unequaled  offer  because  /  know  what 
remarkable     cures     the  trademark        / 

Drafts  are  performing — 
cures  after  30  and  40  yezrs 
of  suffering  —  cures  after 
doctors  and  baths  and 
medicines  hid  utterly 
failed.  Won't  you  try  them?  I  am  sure  you'll  be 
glad  if  vou  do,  and  you  cannot  lose  a  penny.  Address 
Magic  Foot  Draft  Co.,  UkOF  Oliver  Bldg.,  Jackson, 
Mich.     Send  no  money.     Write  today. 
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Are  YOU  One 
of  the  "Hands"? 

There  are  two  classes  of  workers — head  workers  and  hand  workers.  Are  you  one 
of  the  hands?     What  you  get  on  pay  day  determines  it. 

The  man  who  works  with  his  hands  does  imitative  manual  labor  which  thousands 
of  others  can  do  just  as  well.  He  is  hired  at  will  and  may  be  discharged  on  a  minute's 
notice.  He  has  no  vacations  with  pay,  and  if  he  loses  time  through  sickness  or  for 
any  other  reason,  he  loses  his  earnings.  He  is  held  down  to  a  life  of  monotonous  routine 
work,  has  long  hours,  and  receives  low  wages. 

The  ranks  of  the  hand  workers  are  eminently  honorable.  Such  work  is  the  true 
basis  of  all  success,  but  the  man  who  stays  in  these  ranks  all  his  life  greatly  wrongs 
himself  and  does  injustice  to  his  family  or  those  dependent  upon  him.  He  must  advance 
as  years  go  on  to  the  head  worker's  class. 

The  man  who  works  with  his  head  is  a  specially  trained  man  whose  place  would 
be  hard  to  fill.      He  is  employed  by  the  month  or  year,  has  regular  vacations  on  full 
pay,  does  not  lose  his  salary  because  of  sickness, 
has  short  hours  of  work,  and  receives  a  good  salary. 

But  it  is  by  no  means  a  difficult  thing  for  the 
hand  worker  to  become  a  head  worker.  The 
largest  institution  of  its  kind  in  the  world  has  for 
the  last  18  years  been  helping  tens  of  thousands 
of  handicapped  men  to  get  rid  of  the  rule  of  work- 
by-the-day  jobs  and  low  wages,  by  training  them 
to  hold  the  high-salaried  positions  of  the  head 
worker.  By  simply  marking  and  mailing  the 
coupon  below,  this  great  institution  will  take  up 
your  individual  case,  and  tell  how  it  can  help  you 
to  gain  a  better  position,  increased  earnings,  and 
a  successful  future.  It  puts  you  under  no  obli- 
gation   whatever    to    send    us    the    coupon. 

Isn't  your  future  worth  this  much  to  you? 


International  Correspondence  Schools 

Box  1102,  Scranton,  Pa. 

Please  explain,  without  further  obligation  on  my 
part,  how  I  can  qualify  for  employment  or  advance- 
ment in  the  position  before  which  I  have  marked  X. 


Bookkeeper 
Stenographer 
Ad  Writer 
Show-Card  Writer 
Window  Trimmer 
Commercial  Law 
Illustrator 
Civil  Service 
Chemist 

Textile-Mill  Supt. 
Electrician 
Electrical  Engineer 
Mechanical  Drafts. 


Telephone  Eng. 
Elec. -Light.  Supt. 
Mechanical  Eng. 
Plumb,  and  Steam 

Fitter 
Stationary   Eng. 
Civil  Engineer 
Building  Con. 
Architect'l  Drafts. 
Architect 
Structural  Eng. 
Banking 
Mining   Engineer 


Name 


Si.  and  No.. 


City 


.  State 
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Box  Joint  Side  Cutting  Plier.  Rubber 
Mica  Insulation  Guaranteed  to  Stand 
2500  Volts   with   Perfect    Safety. 


We  make  GOOD  Pliers  and  brand  them 

JiiPii     43Ptttl  EACH  INDIVIDUAL  TOOL    IS    PURPOSEFULLY    CORRECT  AND  THE 

BEST  THAT    MECHANICAL   SKILL    AND    GENIUS,    WORKMANSHIP    AND    MATERIAL    CAN    PRODUCE. 

OR  IF  HE  CANNOT  SUPPLY 
YOU  ORDER  DIRECT. 


Order  "2kb  foutl"  Pliers  from  your  dealer 

SMITH  &  HEMENWAY  CO. 
110  Duane  Street 


New  York  City 


THREADS  GUT  ON   STEEL  CONDUIT 


This  Portable  Pipe  Cutter  is  so  constructed  that  it  might  be  called 
a  one-man  tool  as  it  can  be  used  either  on  the  work  bench  or  on 
the  floor. 

It  is  a  very  light  weight  tool  and  possesses  the  very  best  of  work- 
manship for  an  astonishingly  low  price 

Write  to  day  for  our  new  catalog. 

=  THE  OSTER  MFG.  CO.= 


2180  East  61st  St., 


CLEVELAND,  O. 


The  Marine  Sensation  of  1909-10 

Write  at  once  for  information  about  our 
new  7  to  8  H.  P.  Special  Heavy 
Duty  Engine.  Develops  8  H.  P.  at 
500  revolutions.  Crankshaft  if  inches; 
propeller  shaft  1  1/2  inches;  3-blade 
bronze  propeller;  extra  long  bearings 
lined  with  the  very  bett  babbit  obtain- 
able. A  wonder  for  service,  power  and 
durability.     Schebler    Carbuettor. 

The  greatest  engine  ever  built  for  hard  work.     Find 
about  it.     Write  today.     CAILLE  PERFECTION  MOTOR 
1315  2nd  Ave,   Detroit,   Mich. 


out 
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This  Electric  Clock  will 
run  two  years  without 
stopping. 

Runs  from  one  to  two  years  on 
2  cells:  cost  40c  to  50c  for  re- 
newal; so  simple  that  it  needs 
no  repairs;  it  is  operated  by  an 
automatic  weig-ht  which  means 
accuracy.  The  cheapest  electric 
clock  now  on  the  market.  Fin- 
ished in  golden  oak  or  birch 
mahogany.  They  are  beauti- 
lul.  Dimensions  are  24  inches 
high,  20  inches  wide,  12-inch 
dial.  Ask  your  jeweler  to  order 
you  one  or  write  us  for  prices. 


For  Buffets,  Hotels,  Offices,  Colleges,  Etc. 

Ask  for  our  catalogs  and  prices 

THE  IMPERIAL  ELECTRIC  CLOCK  CO. 
GRANITE  CITY,  ILLINOIS 
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The  Barnes  Variable 
Speed  Alternating 
and  Direct  Current 
Ilotor 

1-12  and  1-8  H.  P. 

^^  _  The  only  high  speed, 
single  phase,  alternating 
motor  that  absolutely 
will  not  heat.  Respon- 
sible agents  wanted. 

Barnes  Mfg.  Co. 

Susquehanna,  Pa. 


GOES  LIKE  SIXTY 
^c  SELLS  LIKE  SIXTY 

SELLS  for  SIXTY 


►GILSON  Gasolene 

ENGINE 


For: 

Pumping, 
Cream  Sepa- 
rators, Churns,  Wash  Ma  - 
Vchiaes.  etc.  Free  Trial 
1  to  25  Horse  Power 
-Ask  for  Catalog— 


CILSON  MFG.  CO.fnTlParkSt.  Port  Washington.  Wis 
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I  want  every  man  who  is  interested 
in  securing-  land,  either  for  a  home 
or  as  an  investment,  to  sendfor  my 
book— "Land."  It  is  full  of  facts  you 
oughtto  know  about.  Government^  land,  and 
land  offered  for  sale  in  various  sections  of  the 
country.  These  facts  about  climate,  crops, 
rainfall,  cost,  etc., will  help  you  to  intelligently 
and  profitably  choose  land  in  Oregon,  Wash- 
ington, California,  Idaho,  Wyoming,  Texas, 
Florida,  Louisiana,  and  many  other  states,  as 
well  as  in  Mexico,  Cuba,  Central  America  and 
Canada.  Send  4c  today  to  help  pay  for  mailing. 
F.E.  DOBBINS, Land  Commissioner 
809  Finance  Bldg.,  Kansas  City,Mo. 


Send  ibf^this  booK 


Wireless  Experimenters  Attention 

SPECIAL  PRICES  ON  WIRELESS  GOODS 
FOR  THIS  MONTH  ONLY 

Sliders,  ball-bearing  type,  25c.  each,  J-inch  square  rods 
to  fit  sliders,  highly  nickel  plated,  12-inch  long  at  30c. 
each;  larger  sizes  in  proportion.  Wollaston  Wire  .00001 
per  inch,  25c.      Parts  for  all  instruments  sold  separately. 

Enclose  2c.  stamp  for  our  wireless  catalogue,  our  rail- 
way and  novelty  catalogue  will  be  mailed  for  a  2c.  stamp. 

THE  I,  W.  T.  WIRELESS 


728  Broadway, 


Brooklyn,  N.  Y. 
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New  Electrical 

Nli*  Sent  postpaid  at 

OVeltieS  Lowest  Prices 

The  new  Tungsten  Tubular  Flashlight  with  improved 
battery  and  lamp  sent  postpaid  for  75c  with  two  extra 
dry  or  refillable  batteries  only  $1.00.    Gives  1500  flashes. 

Read  These  Prices! 

ALL  HIGH  GRADE  GOODS  WITH  NEWEST  IMPROVEMENTS: 

M\WlM,      Electric  Cigar  Lighters 30c  up   3$$fe& 

mmull/m  "      ScarfPins 35c 

^_?^jj'  "      Flashlights 35c  ^ 

p"r~Tig|    Extra  Flashlight  Batteries, 6c  ^ 

%■.'-•  JSpipH     Miniature  Lamps 10c  |( 

:->w*M^»    Electric  Engines 45c 

flQ       Send  stamp  lor  new  catalog  of  complete  list. 
nr  A  I  CDQ  Write  for  our  favorable  terms  and 
UCALLklO  big  discounts  on  quantity  order. 

ELECTRIC  NOVELTY  CO. 

Manufac  lurers  and  Importers 
»-j    246  Third  Avenue,  :G,  PA. 


ELECTRIC  LIGHTS 


Our  outfits  are  automatic 
and  require  no  particular 
attention  while  running. 
Marie  in  many  sizes 
Send  for  buttctin  104  F 


mo 
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A  Complete  8 
Light    Outfit  for 

This  price  includes  Dynamo, 
Storage  Battery,  Lamps,  Wire  and 
Fixtures.  Can  be  installed 
by  any  one. 

The  dynamo  can  be  driven  by 
any  convenient  power,  steady 
or  intermittent.  Only  one-half 
H.  P.  required. 

Elbridge  Electrical   Mfg.   Co.  , JJ 

Elbridge,  N.   Y..  U.  S.  A.  ^ 


T7T  UrTDTr  GOODS  FOR  CHRISTMAS. 
H  H  fl  ,  I  U  B  9  The  World's  Headquarters  for  Dynamos, 
J^l^l^rV  1  1UV  MotorSt  Fans,  Toys,  Batteries,  Bells, 
Bells,  Pocket  Lamps,  Toy  Railways,  Books,  etc.  We  undersell 
All.  Fortune  for  Agents.  If  it's  electric  we  have  it.  Big  Cat.  3  cts. 
OHIO  ELECTRIC  WORKS,  CLEVELAND,  OHIO 

For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


is  the  most  wonder- 
ful and  interesting 
si  ii  ntilic  study  of 
the  age.  E  very 
boy,  girl  and  grown- 
up should  know- 
about  it.  Our  fascinating  112- page  book  just  makes  it 
easy  for  you  to  learn. 

We'll  send  you  this  new,  enlarged  catalogue  on  receipt 
of  6c.  It  contains  a  coupon  which  entitles  you  to  a 
rebate  of  your  6c.  on  first  order  of  50c.  or  oyer. 

Catalogue  contains  hundreds  of  illustrations  and  des- 
criptions of  VOLTAMP  ELECTRICAL  PRODUCTS— 
Wireless  Instruments,  Motors, Dynamos,  Mac  lime  Models, 
Toys,  Telegraph  Instruments,  Batteries,  Meters,  Coils, 
Switches,  Geissler Tubes,  Lamps,  Flash- Lights,  Telephones, 
Bells,  Miniature  Railways,  ect. 
A  boon  to  the  experimenter  as  well  as  the  practical  electrician 


VOLTAMP  ELECTRIC  MFG.  CO.  "*,!&„,  Hd. 

Li '     
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Remarkable  Feat  for  Wireless  Boy 

""With  a  wireless  station  that  cost  him 
just  $19,  Elmer  Lamb,  an  18-year-Toledo 
boy,  living-  on  Erie 
near  Galena  St.,  on 
Friday  picked  up  the 
U.  W.  Co.'s  2  K.  W. 
station  at  Atlantic 
City,  N.  J.,  and  a  few 
minutes  later  picked 
up  the  cruiser  Okla- 
homa on  the  Atlantic 
coast,  and  the  station 
at  Cape  Cod,  Mass. 
The  feat  is  regurded 
as  remarkable  here. 
The  boy's  instru- 
ments complete  stood 
him  just  819.  Sta- 
tion is  equipped  with 
a  50-foot  aerial,  Fer- 
ron  detector,  tubular 
condenser,  tuning" 
coil,  and  2,000  ohm 
head  set, 


The  Celebrated  Ferron  Detector 


FERRON  DETECTOR,  PRICE  $5.00 

—From  Toledo  News-Bee  of  Sept.  18th,  '09 


The  Ferron  Detector  is  fast  becoming-  the  acknowledg-ed  de- 
tector for  high  class  wireless  work.  Guaranteed  to  be  excelled  by 
none  for  sensitiveness,  and  far  superior  to  any  detector  in  exist- 
ence selling  for  $5-00,  With  our  highest  grade  receiving  set,  it 
has  a  proven  range  exceeding  2, COO  miles-  Because  of  its  extreme 
sensitiveness,  no  battery  or  potentiometer  is  required.  It  will 
withstand  the  strongest  signals  and  remain  adjusted  for  weeks. 
The  users  of  electrolytic  detectors  will  appreciate  this  point.  The 
base  is  of  finely  polished  Italian  marble,  and  the  metal  parts  beau- 
tifully nickel  plated.  The  following  enthusiastic  letter  unques- 
tionably proves  the  Ferron  to  be  much  more  sensitive  than  any 
silicon: 

"My  profound  felicitations;  your  detector  is  certainly  a  bird,  and 
as  the  president  would  say,  it  has  all  others  done  to  a  frazzle- 
While  in  Beverly,  Mass.,  I  tested  it  out  with  a  silicon,  and  1  could 
get  P.  C.  (35  miles)  as  loud  as  I  could  get  P.  C-  (IS  miles)  on  the 
other-" 

Receiving  set  with  a  proven  range  of    100  to    300  miles  $12.75 

"    800  to  1000      "  19.00 

"        "1000  to  1200      "  29.00 

"  1300  to  2000      "  59.00 

Send  3c  STAMP  for  our  New  Big  Catakg  of  Anything  Electrical. 

J.   J.  DUCK,  428  St.  Clair  St.,  Toledo,  Ohio 


GUDEMAN  &  GOMPANY 

Artistic  Electrical  Decorations 

114-118  E.  23rd  Street,  New  York,  N.  Y. 

Electrically  lighted  Rose    Basket — Fruit   Trees — Fern 

Dishes — Flower    Baskets — Floral      Festoons      and 

many  other  designs 

MINIATURE  AND  DECORATIVE  LAMPS 

of  any  description 

CHRISTMAS  TREE  OUTFITS 

Our  goods  on  sale  at  ELECTRIC  SHOP,  Michigan  and  Jackson 

Boulevard,  Chicago,  111. 


Write  for  Descriptive  Catalogue 


MARVELOUS  CURES  IN  INDIGESTION,  NERVOUS 
PROSTRATION,  INSOMNIA,  LA  GRIPPE,  RHEUMA- 
TISM, GOUT,  SCIATICA,  and  COMPLAINTS  ARISING 
FROM  CONGESTION    or   SLUGGISH  CIRCULATION. 

The  Motosphere  is  a  new  invention  that  changes  electricity 
back  to  the  original  lines  of  force  and  concentrates  them  over 
the  vital  organs.  Scientific,  yet  simple — it  is  vital  energy  con- 
centrated; the  essence  of  nerve  force  that  revitalizes  the  blood 
and  enables  the  system  to  throw  off  disease.  Does  not  cost  one 
cent  unless  it  absolutely  cures. 

Send  for  booklet  of  testimonials  and  particulars. 

The  Motosphere  Mfg.  Co. 


II 


Taking  the  Motosphere  Treatment 


31  East  27th  St., 


Dept.  E, 


New  York  City 


Price 
$12.00 


AT   FACTORY 


SAVE    ROO 


Most  convenient  and  practical  low-priced 
TypewriterStand  on  the  market.  Made 
i  of  selected  Oak,  fine  golden  finish, 
44  in.  long,  24  in.  wide;  Pedestal 
30  in.  high;  3  drawers  and  exten- 
sion  slide;   Paper    Cabinet   with 
shelves  14x8x15^  in  ;  Cabinet  has 
roll  curtain  front  and  copy  holder. 
Order  from  dealer  if  he  has  it  or 
will  get  it;  otherwise  from  us.  Do 
not  accept  a  substitute;  no  other 
TypewriterStand  is  "just  as  good." 
Ask  for  Catalog  by   Number  Only, 
NO.     219—  Office  Desks,    Chairs,    Files,    Book  Cases,  etc. 
,  NOi     419 — MissionFurn. Rockers. Davenports, Couches, Settees. 
E.  H.  STAFFORD  MFG.  CO.,  242  Adams  St.,  Chicago,  III-. 


Qntllty 
Excellent 


DIE 
WORK 

NATIONAL 

.153-159 

MODELS                 SPECIAL 
TOOLS              MACHINERY 

STAMPING  AND  ELECTRIC  WORKS 
S.  JEFFERSON  STREET.  CHICAGO.  ILL. 

AtfJFtVT^l  PORTRAITS  35c,  FRAMES  15c 
^**J  J-»i^i  * »  Sheet  Pictures  lc,  Stereoscopes  25c, 
Views  lc.  30  Days'  Credit.  Samples  and  Catalog  free 
CONSOLIDATED    PORTRAIT,    Dept.    1408,    1027    W.  Adams   St.,    Chicago 

OP  POSTCARDS.— Halloween,  Thanksgiving,  and  others;  all  dif-  If)/, 
OO   ferent.   100  for  25c.  A.  A.  Bradley,  3824  Warren  Ave.,  Chicago.   lv»' 
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General 


YOU  can  have  a 
flood  of  beauti- 
ful, healthful  Elec- 
tric Light  at  1-2  the 
old  cost  by  using,.. . 


Electric 


B 


I 


TUNGSTEN  LAMPS 

The  last  argument  of  gas  and  oil  is  gone.  They  can  nc 
longer  offer  even  the  claim  of  economy.  With  G-E  Tungsten 
lamps  electric  light  becomes  at  once  a  greater  luxury  and  also 
much  cheaper.  The  new  filament  in  this  lamp— its  distinctive 
feature— produces  a  wealth  of  beautiful  clear,  white  light  with 
less  than  half  the  electricity  required  by  old  style  inc  andescent 
lamps  of  equal  candlepower. 

An  International  Achievement 

The   G-E  Tungsten   lamp    represents    the   combined    achievement   of   European    and 

American  genius.  ,     ,        _, 

The  General  Electric  Company  secures  for  users  of  all  its  products  the  best  [that  science 
and  skill  can  produce  by  acquiring  the  rights  and  processes  for  the  United  States  of  the  fore- 
most inventors  both  in  America  and  Europe.  . 

Recognizing  the  revolution  that  the  G-E  Tungsten  lamp  would  create  in  lighting,  the 
Company  has  secured  all  foreign  processes  of  merit  which  would  improve  these  lamps 

Some  Questions  Answered 

You  can  use  G-E  Tungsten  lamps  in  any  electric  light  socket— in  any  position— al  any  angle. 

The  G E  Tungsten  lamo  has  a  tough,  durable  filament  and  an  average  life  of  one  year  or  loo  hours  use. 

You  can  identify  the  genuine   G-E  Tungsten   lamp   by   the    famous   G-E    monogram  on  the  lamp  and  on 

the  Package.   ^  ^  ^  Tungslcn  ^^  rf  ;my  ^  for  any  voitagt.  from  your  electric  light  company  or  supply 

dealer — or  write  us. 

G-E  Tungsten  Booklet  No.  34  (illustrated)  tells  more  about  these 
wonderful'  lamps  and  gives  some  valuable  hints  on  the  most  effective 
way  to  light  the  home,  office,  store  and  factory.     Write  for  it  today. 

GENERAL  ELECTRIC  COMPANY,        Dept  30,        SCHENECTADY,  N.  Y. 

THE  LARGEST  ELECTRICAL  MANUFACTURER  IN  THE  WORLD 
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LEARN   THE 

Automobile  Trade 

WITH 

DYKE'S  COURSE  OF 


Automobile  Instruction 

ANEW  METHOD  with  WORKING  MODELS 

I  iefpn  I  We  have  Testimonial  Letters  from  each  and  every  customer. 
LlolCII  t  Study  duringspare  time — Dyke's  Course  is  nowonly  $10  and  you 
would  never  miss  the  amount.  The  Automobile  and  Gasoline  Engine  pro- 
fession is  the  best  prof  ebsion,  and  there  is  a  big  demand  for  help  in  this  line. 
IF  YOU  OWNSnauto,  orlaunch,  or  in  any  way  connected  or  interested 
in  gasoline  engines  then  this  course  will  be  of  great  benefit  to  you.  If  you 
wish  to  1  earn  the  trade  this  is  your  opportunity. 

DYKE'S  COURSE  is  the  only  course  in  the  world  whichcan  successfully 
be  taught  by  mail.  We  use  wonderfully  clever  Working  Models  (made  in 
Europe)  of  the  Gasoline  Engine  and  Magneto  and  Carburettor  that  act- 
ually work,  and  they  picture  the  meaning  while  you  study  our  interesting 
Instruction  Pamphlets. 

JUST  IMAGINE, having 
in 'your  room  an  engine 
cut  i  n  half  and  with  each 
and  every  part  lettered  and 
numbered,  also  a  Carbu- 
rettor and  Magneto  lying 
on  your  study  table  while 
you  study  our  interesting 
course  — that's  practically 
what  we  give  you  in  our 
Working  models.  You 
will  play  with  these  models 
like  a  boy  with  a  toy  and 
the  more  you  play  the 
clearer  the  subject  will  be 
to  you. 

IN  ADDITION  we  give  24 
''  lessons  which  are  so  inter- 
esting you  will  finish  them 
all  —  they   are    illustrated 
with  34  large  clear  charts. 
WE  TEACH  YOU  everything  there  is  to  learn  about  the  Automobile  and 
Gasoline  Engine  such  as  valve  setting,  timing  ignition,  how  the  cylinders 
fire,  construction  of  all  forms  of  Magnetos  and  howto  setthem,  storage  bat- 
teries and  all  systems  of  wiring,  and  many  other  important  subjects. 

ONE  CUSTOMER  SATS: 

"I've  learned  more  in  three  weeks  study  of  your  Course  than  during  my 
ten  years  workaround  the  shop." 

Another  customer  who  knew  nothing  about  the  Auto  or  Gasoline  Engine 
says  he  can  now  run  any  car  and  set  valves,  etc. 

OUR  LIBERAL  TRIAL  OFFER  of  inspection  is  proof  of  our  claims,  get 
our  fine  pamphlet  and  testimonials. 

AUTOr.i  OBI  LE  OWNERS  willsavethe  cost  the  first  month. 

Automobile  Engineering  is  a  profitable  trade  to  learn.  Our  Course  quali- 
fies you — write  today. 

NOTE-  AVe  are  considering  the  advisability  of  raising  the  price  on  thig 
wonderful  Course.  Even  our  students  say  it  is  worth  a  great  deal  mors; 
and  it  is.  __ 

—  — — 


Working 

M"ODE£f 

°f 


WORJftNG  MOD£U 
OF      MOTOR 


"V/ORKING   MODE£ 
«»     MACtiETI* 


DYKES 


BOOK 


S4  it&sow: 
rULLY  JLLUSTRATED 


*«>       RtPAlRb 


AUTUMOB1UE.    ..i 
^ASOLEME  CNCtNl 


MR.  DYKE  was  the  fir?t 
Auto  Supply  man  in  America 
and  built  the  fifth  successful 
Automobile  in  this  country. 
His  experience  is  embodied 
in  this  course.  Mr.  Dyke 
made  a  specialtrip  to  Europe 
to  secure  additional  matter 
for  this  great  Course.  The 
working  mo  dels  were  design- 
edand  aremadein  Europe  by 
a  leading   mechanical  artist. 

NO  MATTER  how  much 
you  would  pay  you  could  not 
possibly  get  a  course  equal 
to  this  one, 

Here  They  Are: 

The  working  models  of 
our  Gasoline  Engine,  Mag- 
neto and  Carburettor — they 
actually  Wok. 

The  real  feature  of  our 
Course,  however,  are  our 
24  simple  illustrated  les- 
sons. We  also  include  a 
Text  book. 

It  is  great — all  our  cus- 
tomers say  »o— not  one, 
but  all. 


DYKE'S  Corso'  School  Motoring 

1300  Bk.  Commerce  Bldg 


St.  Louis 


LEARN 


Send  ior  Circulars 


WIRELESS 


The  only  official 
recognized  school 
for  the  teaching  of 


TELEGRAPHY 


Wireless  Institute  of 
California, 


CENTRAL  TRUST 
BUILDING 


568  Golden  Gate  Ave. 

SAN  FRANCISCO,  CAL. 


Important  Notice  to 

Chicago  Subscribers 

{By  order  of  the  Postmaster,  Chicago.) 

On  September  1,  1909,  the  renumbering 
of  streets  in  Chicago  will  be  in  effect  accord- 
ing to  ordinance  passed  by  the  Chicago  City 
Council.  In  order  to  correct  our  mailing 
list  and  have  this  publication  going  through 
the  mail  to  subscribers  in  Chicago  properly 
addressed,  the  publisher  asks  you  to  kindly 
cut  out  the  following  form,  and  after  answer- 
ing the  questions  appearing  thereon,  to  mail 
it  under  cover  of  envelope  sealed,  postage 
prepaid  (two  cents.) 

Popular  Electricity  Publishing  Co. 

Monadnock  Block,  Chicago 


{Name  of  Subscriber) 


{New  Street  and  Number) 


{Old  Sired  and  Number) 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


BIG  SPECIAL  This  Month 
17- JEWEL  ELGIN  only 


$14. 


Let  me  send  you 

this  High  Grade  Genuine 
17-Jewel  ELGIN  WATCH  in 
Hand  Engraved  Case  on 

TRIAL 


P.  S.  HARRIS, 

President  Harris-Goar  Co. 

i  The  House  that  tells  more 
Elgin  Watches  than  any 
other  firm  in  the  world. 


IF  IT  SUITS  YOU 
PAY  ONLY 


$2.00  A  Month 

You  assume  no  risk  whatever  in    dealing    with    us,    because,    before 
you  buy  or  pay  one  cent,  we  place  the  watch  right  in  your  own  hands  and  let  it  do  its  own  talking. 
1ir        A     i     XT        O  _•«.  . J    W~   IM1-*».A0#-—  just  plain  honesty  among  men.     Our  Elgin  Watches  are  so 

We  Ask  INo  security  and  INo  interest  ^ell  known  and  our  credit  plan  so  easy,  that  no  matter 

that  you  never  miss  the  money. 

Write  Today  for  Our  Big  Free  Watch  Catalog 

It  tells  all  about  our  easy  credit  plan  and  how  we  send  Elgin  1 9- Jewel  B.  W.Raymond  and  21  and  23-Jewel  E  fin  Veritas 
everywhere  on  Free  Trial,  without  security  or  one  cent  deposit.    Positively  Guaranteed  to  Pass  Any  Railroad  inspection. 

If  HARRIS-GOAR  CO.,  1401  Grand  Ave.,  Kansas  City,  Mo. 


0 


I  INI     W  ATC  H  E  S 


/VG>     THE  WORLD 


Wordy  Horn  Blower 


$2 


Only 
Two  Dollars 


$2 


Located 
Under  Floor 


Operated  by- 
Foot 


Throw  away  the  rubber  bulb  and  attach  a 
Wordy  Horn  Blower.  Increases  vol  nine  of 
sound  300  per  cent.     Lasts  a  lifetime. 

We  Guarantee  It  For  5  Years 

No  trouble  to  place  on  car.  Anyone  can 
do  it. 

Send  for  free,  illustrated  catalog,  and  learn 
all  about  this  wonderful  invention. 

Sold  by  auto-supply  dealers,  or  sent,  pre- 
paid, on  receipt  of  two  dollars.  Satisfaction 
guaranteed  or  money  refunded. 

Wordingham  Auto  Supply  Company 
Dept.  F,  Grand  Ave.,  Milwaukee,  Wis. 


ool  Trousers  for  Fail $ 


.50 


MADE   TO  TOUR  MEASURE 
NEWEST   STYLE 

.    Our  master  cutters  and  tailors 
-1    will  put  into  these  trousers  all  the 
skill    and    workmanship    that    have    made  us 
famous.     Made  exactly   to    your  measure,  in 
new  Fall  style  by  experts:  they  are  far  supe- 
rior to  anything  your  local  tailor  can  produce 
at  twice  the  price.     No  extra  charge  for  c\  fl's 
or  belt  straps  or  any  of  the  newest  wrinl  les. 
Why  wear  ready-made,  ill-fitting 
garments  when  yon  can  wear  the 
best  for  less  mohev? 
DON'T  PAY  UNTIL  YOU 
HAVE    THE    TROUSERS 
Don't   pay  us   a  cent  until  you 
have   the  trousers  and    are    per- 
fectly satisfied  in  every  respect. 
No  matter  where   yon  live,  we 
can  serve  yon,  as  we  prepay  ex- 
press  everywhere  and  have  cus- 
tomers from  Main   to  California. 
We  take  the  risk. 
1701717    Jusl  write  us  today — 
*  IVdEi  We  will  M'lid  yon  free  a 
dozen  samplesof  goods  to  choose 
from,  our  New  Fashion  Plates  and  Eelf- 
measurement  guide.     Select  the 
goods  von  want  from  this  elegant 
assort  ment  of  new  wools  and  send 
u^  your  measure  and  order.    Don't 
send  any  money.   We  will  then  make 
iil>  the  trousers  and  send  them  to  you. 

Express  Charges   Prepaid  Anywhere 

When  they  arrive,  inspect  I  hem  carefully,  invite  your 
friends  to  look  a1  them,  and  If  pleased,  pay  only  §3.o0. 
Unless  the  e  goods  were  tar    superior   to    anything  ever 

shown,  we  would  nol    dare   make   this  offer.      Write  today 
for  free  samples  and  fashion  plate.      Address 

GRAND  PANTS  COMPANY 

12th  and  Walnut  St.      Dept.  F.      Kansas  City,  Mo. 
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PITTSBURG,    PENN. 

Hotel  Schenley 

Opposite  New  Half  Million  Dollar  Baseball  Park 

Surrounded  by  three  acres  of  lawn  and 
gardens  away  from  the  noise  and  smoke. 
Absolutely  fireproof. 

Visitors  from  all  over  the  country  are 
attracted  to  Pittsburg  by  that  great  gift 
of  Andrew  Carnegie. 

The  Carnegie  Technical  School 
and  Institute 

To  see  that  alone  is  worth  a  trip  to 
Pittsburg.  The  Schenley  Hotel  is  oppo- 
site this  national  work  of  art.  Rooms  for 
business  meetings  furnished  free  of  charge. 
Wire  or  write  us  at  once  and  we  will  re- 
serve rooms  :or  you.  The  most  attractive 
hotel  in  Pennsylvania. 

The  Schenley  is  the  Waldorf-Astoria 
of  Pittsburg. 


Taxicab  service  ten  minutes  to  all  downtown  points. 

Concerts  every  evening  by  Pittsburg  Festival  Orchestra  of  32  piece. 


Send  for  booklet. 


JAMES  RILEY,  Proprietor  and  Manager 


TELEPHONE  MEN 

CUT  OUT  THIS  AD. 


Send  it  to  us  with  $1.50,  which 
will  entitle  you  to  a  year's  sub- 
scription (new  or  renewal)    to 

Popular  Electricity 

and  your  choice  of  these  valu- 
able books  on  telephony. 


mm 


mm 


A  clear,  terse,  compre- 
hensive work  on  the  con- 
struction,  installation, 
care  and  management  of 
telephone  systems  and 
appliances,  including  ap- 
paratus and  methods  for 
testing,  locating  and  clear- 
ing of  "  trouble,"  with 
special  data  on  Farm 
Telephones  of  great  value 
to  builders  or  promoters 
of  Rural  Lines.  179 
pages — illustrated. 

Strong  cloth  covers. 


_      _        ,?     .     _    ___,_  . ,,        2d  and  revised  edition 

FfcONT   HT     TV/f  TQQ     THF^r  A    practical      and     useful 
JLrVyiX      X       1YJ.AC/L7      J-  X  AAk-J  §£?  treatise    for    workers    and 

x-k-r^^B     y-*-r  t    A   T^.T/'ir'  students,    in    a  clear   and 

BIG     CHANCE  simple  style 

350    pages,     with    very 
many    illustrations,    dia- 
grams, circuits,  and  tables. 
Beautifully    bound     in 
black  cloth,  gilt  embossed. 


Both  books  and  2  years'  subscription 
for  $2.50. 


POPULAR  ELECTRICITY  PUB.  CO. 

Monadnock  Block,  Chicago,  111. 
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You  Need  One  In 
Your  Laundry 

The  Jewel  Electric  Washer  does  it  all  by  electricity— washing  and 
wringing.  It  is  rapid,  practically  noiseless,  and  cannot  tear  or  injure 
the  most  delicate  fabric  or  break  or  jerk  off  buttons.  Does  in  a  cou- 
ple of  hours  and  at  an  expense  of  about  4c  a  week  what  it  would  take 
a  laundress  two  days  to  do.  Anybody  can  operate  the  Jewel  Electric 
Washer— it's  as  simple  as  switching  a  light  on  or  off.  It  will  more 
than  pay  for  itself  in  laundry  saving  in  a  few  months.  Made  on  a 
new  washer  principle.  A  saving  of  time,  work  and  money  in  any 
home.  Do  not  confuse  it  with  any  other  washer— it's  built  on  a  new 
and  better  principle  and  costs  less  to  operate. 


We  Guarantee 

The  Jewel  Electric 
Washer  against  any  de- 
fects in  material  or  work- 
manship, and  further 
guarantee  that  if,  after 
30  days  use  you  find  it 
in  any  way  unsatisfac- 
tory, you  may  return  it 
and  your  money  will  be 
refunded  without  ques- 
tion. 


The 


«Je*iei 


Washer 


Small  families  and 
flat  dwellers  are 
buying  Type  M — 
large  families,  res- 
taurants, small  ho- 
tels, hospitals, small 
laundries,  cafes, 
hoarding  houses, 
hoarding  schools  are 
buying  Type  L. 

For  farms  and 
country  places  we 
make  a  Jewel  to  be 
operated  by  gas  or 
gasoline  engine. 


Send  for  our  free  booklet,  "The  Story  of  A  Jewel."  It  describes 
the  Washer,  its  application  to  uses  in  the  home,  hotel,  laundry,  in- 
stitution, etc.  Illustrates  sizes  and  types  and  convinces  you  of  its  time, 
trouble  and  money  saving  features.  Profusely  illustrated.  Ask  your 
furniture  or  hardware  dealer  or  electric  light  company  to  show  you 
the  Jewel.  If  they  do  not  carry  it  write  us  direct,  giving  dealer  s 
name  and  address. 

I\a^1  *il*C    We  can  make  a  very  interesting  proposition  to  furni- 

l/Ud    tl  O    ture  or  hardware  dealers,  dealers  in  electric  appliances 

and  central    power  stations  who   take  hold  of  this  proposition  with  us 
now.      Write. 

AMERICAN  WASHER  CO.,  Licensees  114  Sidney  Street,  St.  Louis,  Mo. 

Where  there  are  babies  or  frequent  small  washes  the  Jewel  is  a  necessity 


J 


£ 
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"Wireless" 

demands 
efficient 
motor  service 


The  reliable  working  of  these  motor  genera- 
tors saved  many  lives  in  the  recent  marine 
disasters. 

The  wireless  telegraph  on  ocean  anc^  lake  steamers  is 
equipped  with  Robbins  &  Myers  Motor- Genera  tors.  Their 
reliability  is  absolute  and  unquestionable. 

This  is  true  of  all  Robbins  &  Myers  Motors. 

We  make  nothing  but  small  direct  current  motors,  su  to  15 
H.  P.  For  printing  and  engraving  machinery,  washing- 
machines,  iron  and  woodworking  machinery,  adding 
machines,  air  compressors,  etc. 

To  Manufacturers: — 

We  have  or  will  make  a  motor  for  every  machine  in  your 
shop.  Have  you  some  problem  in  regard  to  power  used  in 
your  factory,  or  in  the  machines  you  send  out  ?  If  you  have, 
send  the  coupon  today  to  our  Engineering  Department  and 
let  us  help  you. 

Where  to  get  them 

We  carry  a  complete  stock  of  motors  in  all  sizes  at  all 
'  our  branch  offices  and  dealers  everywhere  have  them. 

The  Robbins  &  Myers  Co., 

1333-1433  Lagonda  Ave.  Springfield,  Ohio. 


Branches  in  New  York,  145  Chambers  St.;  Philadelphia. 
1 109  Arch  St.;  Chicago,  501-515  West  Jackson  Boulevard; 
Boston,  176  Federal  St.;  Cleveland,  1408  W.  3rd  St.,  N.W.; 
New  Orleans,  312  Carondelet  St.;  St.  Louis,  Locust  and 
nth  Sts.;  Kansas  City,  120  W.  13th  St. 


Wireless  shore  station  and  Robbins  &  Myers 
Motor-Generator. 


DIRECT  CURRENT  "THE  STANDARD"  1-30  to  15  H.  P.    For  every  machine 


THE  ROBBINS  6-  MYERS  CO. 

Send  me  your  latest  bulletin  on  Motors.     I  want  a  Motor  for. 


Springfield,  Ohio. 


Name. 


Address. 


COUPON. 


—  j»is,nT„jn 
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DO  YOU  LIKE  TO  DRAW? 

THAT'S  ALL  WE  WANT  TO  KNOW      ^ 

Now,  we  will  not  five  you  any  grand  prize 
—or  a  lot  of  free  stuff  if  you  answer  this  ad. 
Nor  do  we  claim  to  make  you  rich  in  a 
week.  But  if  you  are  anxious  to  develop" 
your  talent  with  a  successful  cartoonist,  sd 
you  cau  make  money,  send  a  copy  of  thi^ 
picture,  with  6c  in  stamps  for  portfolio  of 
cartoons  and  sample  lesson  plate,  and  let 
us  explain, 
The  W.  L.  EVANS  SCHOOL  GF  CARTOONING 
325  KIngmoore  Bids.,  Cleveland, Ohio 

LEARN  CHIR0PRA0T1P 

The  new  method  of  drugless  healing 
EARN  $50  TO  $100  PER  WEEK 

Our  free  book  tells  how  you  can  learn  to  detect  dis- 
ease and  remove  the  cause  by  Howard  s  method  of  Spmal 
Adjustment.  Positively  the  mostsimp  e.direct.advanced 
ana  scientific  method  of  drugless  healing.  Based  on ^un- 
erring naturallaws.  Anyone  can  understand  it;  learned 
in  spare  time.  Improve  your  social  prominence  and 
financial  standing  Start  now  on  the  road  to  honor  and 
success.Writeforfreebookandspeciaischolurshipofier 

«r?   NATIONAL  SCHOOL  OF  CHIROPRACTIC* 
1732  W.  Congress  St.,  Dept.8       Chleaa©.  III. 


Plemory 
iof  All 


tire    Basis 

Kl  nowle  dge 

-.the: 

►  KEY 

TO 

_  Success 

r»  Vou  are  no  greater  intellectually  than 
your  memory.    Easv,  inexpensive.    Increases 
..  income;  gives  ready  memory  for  faces,    names, 
REN  EM DLKhusiness  details,   studies,  conversation;  develops 

WRITE  TODAY  will,    public    speaking,    writing,    personality. 
Dickson  Memory  School,  929  Auditorium  Bldg.,  Chicago 


"How  to  Construct  a  Practical 
Wireless  Telegrai 


>• 


A  2c 


With  illustrations,  diagrams,  and  fine  copy  of  the  Codes,  25c. 
stamp  brings  our  bulletin  of  wireless  supplies. 
CHICAGO  WIRELESS  SUPPLY  CO. 
Room  52G.  Auditorium  Office  Bldg.  Chicago,  III. 


VENTRILOQUISM 

Learned  by  any  Man  or  Boy  at  Home.    Small  cost.    Send 

today  2-cent  stamp  for  particulars  and  proof. 

0.  A.   SMITH.   ROOM   1222—2040  KNOXVILLE  AVENUE,   PEORIA,   ILL. 


Before  Designing  Your 

ELECTRIC  MOTORS  OR  DYNAMOS 

Send  for  our  Circular  of  castings  and 
parts.  Armature  discs, commutators,  brush 
holders,  etc.,  for  Motors  of  1-10  to  2  b.  p. 
Dynnmos  to  25  light.  FINISHED  MX- 
CHINES  AT  LOW  PKICES. 

We   always   liave   a  few   second  hand 
Motors  and  Gas  Engines.    If  you  need  any- 
thing in  a  mechanical  line  write  us. 
F.  E.  AVERILL,  Mgr. 

SSI  7th  St.,  Lulfalo,  N.  Y 


ANTI-NICOTINE  PIPE 

"Get  the  Pleasure  Without  the  Poison"  Trade 

The  Pipe  They  Let  You  Smoke  At  Home  Mlrk 
Looks  and  colors  like  meer- 
schaum.  Absorbs  the  nico- 
tine and  keeps  on  tasting 
sweet.  Youneverhadsuch 
an  enjoyable  smoke. 
Order  3  or  More  Today, 
H.  MEMOES 

The  Smokers   Friend 
;>73N.  "th  St..  St.  Loni*.  Mo 


40° 

iroe  Fo 

$1.00 

Sent    Prepaid 
Anywhere 
Money  Back  If 
Not  Satisfactory 


THE  BEST  SPARK  PLUG  MADE,  ONLY  SOo 

The  L  B  is  a  Standard  Plug  at  a  Popular  Price.  We  challenge  you  to  find  a  "freak"  idea  in  its 
design  Note  these  features:  Porcelain  I*  under  no  stress  as  the  central  electrode  is  supported  at 
the  upper  end  only.  Absolutely  no  leakage  as  the  expansion  and  contraction  of  the  metal  body  is 
taken  up  by  two  McKim  copper  gaskets,  one  above  and  one  below  the  shoulder  of  the  porcelain. 

These  porcelain  plugs  were  75c-now  50c.     Mica  plugs  for  75c— were  WO. 

LEMKE-BRIGGS  ELECTRIC  CO..  Deot.  P  E  MILWAUKEE.  WIS. 


Intense  Light 


Made  by  a  Warner  Flaming  Arc   attracts  attention  at  a 
distance  or  close  by. 

€J  Admitted  by  all  to  be  trie  strongest  light  yet  produced. 
<ILamp  practically  indestructible,  and  made  of   fireproof 


materi 


O.I. 


€J  Made  for  multiple  use  on  A.  C.  or  D.  C.  and  for  Series 
on  High  Tension  D.  C.  Series. 

€J  Vertical  Carbon  5-8x1 2.    Only  one  to  trim. 

€J  First  cost  less,  maintenance  less,  and  service 
greater  than  any  other  lamp  made. 

Flaming  Arc 

Warner  Arc  Lamp  Co. 

Muncie,  Ind.  Wilton,  Iowa 
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OWint 


"Leader"  H?ss 
Steel  Furnase 

Price    $4922: 

Delivered  East  of   Cmaha 
and  North  of  Ohio  River 

Pipes  &  Registers  Extra 


Free  Test  at  Our  Risk  ami  Gost 

As  manufacturers,  directly  responsible  to  you  for  satisfact- 
ory results,  we  will  send  you  a  Hess  Steel  Furnace  and  com- 
plete heating  outfit,  including  pipes,  registers,  fittings  and 
everything  needed,  made  to  fit  your  measurements,  with  cor- 
rect plans  and  instructions  for  installing,  at  $25  to  $100  less 
than  you  can  buy  from  dealers.  We  deliver  the  outfit  at  your 
station,  freight  prepaid.  You  place  the  purchase  price  in  the 
hands  of  your  local  banker,  who  will  hold  the  money  60  days 
while  you  test  the  heater. 

In  case  the  test  is  not  satisfactory  in  every  way,  you  may  return  the  goods  at  our  expense 
and  the  banker  will  refund  your  money. 

Don't  Pay  ami  Exorbitant  Price  for  a  Heating  Oustfit 

We  have  manufactured  heating  outfits  for  36  years,  and  can  assure  you  that  there  is  no 
necessity  for  paying  the  exorbitant  prices  demanded  by  others  in  order  to  have  a  modern, 
high-grade  furnace  and  outfit  installed  in  your  building. 

Send  us  a  rough  sketch  of  any  building  you  wish  to  heat.  Without  any  charge  or  obliga- 
tion on  your  part,  we  will  have  our  expert  furnace  draftsmen  prepare  a  plan  which  you  can 
easily  understand,  showing  the  best  way  to  heat  your  building,  including  every  detail  of  the 
furnace,  pipes,  registers,  etc.,  in  their  proper  places,  with  the  exact  cost  to  you  of  the  com- 
plete equipment.    No  charge  for  this. 

Write  for  our  free  booklets,  "Modern  Furnace  Heating"  and  "These  Bear  Witness."  They 
tell  much  you  should  know  before  ordering  your  heating  equipment.    Write  now— today  . 

hstaling  a  Hess  Fuoroaee  is  Easy 

By  following  our  simple,  clear  plans  and  directions,  any  man  handy  with  tools  can  easily 
install  a  Hess  Furnace  and  outfit.    We  furnish  all  the  necessary  tools. 

Write  Today  for  Booklets  and  Estimate.  912  Tacoma  Bid. 

Hess  Warming  and  Ventilating  Co.  Chicago 


$8.50  and  up 

This    Magnificent    Enamel 
one  piece  sink-  Latest  design. 


Everything  in  Plumbing  and  Steam  Goods  at  Gut  Rates  to  Everybody 


SAVE  YOU  30  TO  45  PER  CENT 


HARDIN  CO., 


One-Quarfer  Century  at 

4553  Cottage  Grove  Ave.,  Chicago 


t 


Superb  Bath  Room  Outfit. 
None    better,     at  any     price 
$35.00 


$70.95  and  up 

Luxurious  Enamel  Bath 
Tub  of  guaranteed  quality- 
Will  wear  forever. 


Send  for  Catalogue  A,  Dept  19 


$3.00  and  up 

Laundry  Tubs,  all  styles 

and  sizes. 


IS^> 


HEATING  PLANTS 

Let  us  make  you  an 
estimate  on  a  heating 
plant.  With  instructions 
from  our  engineering  de 
partment,  you  can  install 
it  yourself.  Simple  and 
safe  as  a  stove,  no  expense 
after  once  installed.  The 
only  healthful,  economic 
method  of  heating  your 
home.  Plans  free,  'tools 
loaned.    Boiler  only 

$65.00  and  up 


Low  down 
and    high 

combination 
Closets.  Gua- 
ranteed to  be 
eaual  to  the 
best  in  the 
market.  Used 
in'  the  most 
pala  ti  al 
homes. 


$11.50 


Artistic  Lavator- 
ies. Various  de- 
signs.    $7.50    up 


JS\ 

When    in    Need 
of  Tools 

dr^L    W^M\ 

DECIDE    ON 

^^k       xftQI^c 

y/jBl 

"Klein  Tools" 

They  have  been 
the    standard    for 
years,  they  are  the 
standard  todav, 
and    you    get  the 
best  there  Is.   Send 
|k  3c  in  stamps  for  65 
w  pa<?e   7D    Catalog, 
and   Discount 
Sheet,  full  of  inte- 
resting tools  for 
Electricians    and 
Linemen. 

^^^*^l7*     S^—wiiyy     nA  to 

|% 

MATHIAS  KLEIN 

&  SONS, 

Station  U,  3, 

CHICAGO,  ILL. 

Learn  Tele^apWyl 


At  My  Practical  School 

Only  school  graduating  full-fledged  operators.  Estab- 
lished 1874.  Housed  in  its  own  large,  modern  build- 
ing. Equipped  with  R.R.  train  wire.    Endorsed  by 
Railroad  and  Western  Union  officials.  Exclusive 
methods.  Teachers  are  practical  experts.    Living  ex- 
penses earned.  Easy  payments.  Positions  always  open 
—I  will  help  you.    Correspondence  course  if  desired, 
Morse  or  Wireless.    Catalog  Free.    GEO.  M.  DODGK, 
rPres.,  Dodge's  Institute,         21st    St., Valparaiso.  Ind. 


LEARN      TELEGRAPHY 

Start  right.    Get  The  Telegt aph  Instructor  by 

C.  M.  Hodge.  Best  "Plain  English';  treatise 
on  the  art  ever  published.  For  beginners  or 
practical  men.    260  pages.    Fully  Illustrated. 

Regular  price  $  1 .00.   Special  75cprepaid. 

POPULAR  ELECTRICITY  PUBLISHING  CO. 

Book  Department  Monadnock  Block,  Chicago,  111. 
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OUR  NEW 

ILLUSTRATED 

BOOK  CATALOG 


Will  Interest  You 


Tells  you  all  about  just  the 
books  you  need  to  increase 
your  knowledge  of  Electricity, 
assists  you  in  your  studies  and 
experiments  and  advance  you 
in  Electrical  Work.  Send  2c. 
stamp  for  a  copy  with  partic- 
ulars regarding  our 


a 


SPECIAL    OFFER 

An  Electrical  Library" 

i 


Tear  Off  and  Mail  Coupon  Today 


Popular    Electricity     Publishing    Co. 

MONADNOCK     BLOCK,     CHICAGO 

Gentlemen: — Enclosed  find  2c.  stamp.  Please  send 
me  your  Illustrated  Book  Catalog  with  full  particulars 
regarding  your  special  offer,  "An  Electrical  [Library 
Free." 


flame 
Address 


Town 


State 


DO  YOU  WANT 
BETTER  LIGHT 

Let  us  show  you  our  new  system  of 
lighting  (indirect  Illumination)  for 

Homes,  Stores,  Hotels 
Factories 

alJ  places  where  light  is  needed. 


Imagine  a  room  evenly  illuminated,  a  mellow 
radiance  from  a  concealed  source  flooding  it 
with  a  light  soothing  to  the  nerves,  becoming 
to  the  complexion  and  yet  perfect  for  reading  or 
sewing. 

Those  who  experience  discomfort  after  a  short 
time  under  a  direct  light,  suffer  no  unpleasant 
effects  from  an  evening's  work  under  the  I-COM- 
FORT.  Scientists  and  oculists  have  long  agreed 
on  the  perfection  of  such  a  system  of  lighting 
but  heretofore  the  cost  of  maintaining  and  in- 
stalling has  proven  prohibitive.  The  I-COM- 
FORT  is  simple  and  inexpensive;  under  a  60 
to  100  Watt  Tungsten  electric  lamp  is  placed  a 
glass  reflector  with  spiral  and  vertical  corruga- 
tions over  pure  silver,  giving  the  most  perfect 
reflecting  surface  known  to  science;  the  light  is 
thus  thrown  upon  the  ceiling  and  is  evenly 
distributed  throughout  the  room  with  wonder- 
ful   efficiency,     artistic  effect  and  eye  comfort. 

Thousands  already  in  use  in  residences,  offices,  hotels, 
hanks,  clu!)S,  art  rooms  and  an  litoriums. 

Endorsed  by  the  leading  architects,  oculists,  and  illumi- 
nating engineers. 

If  your  electrical  dealer  does  not  handle  them  address 
Department  F.  A.  Write  at  once  for  our  new  booklet  with 
illustrations  of  our  Installations. 

National  X-Ray  Reflector  Co. 

247   Jackson  Blvd.,  Chicago,  111. 


i 


■ 
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"Bxibe"  Sparking  Batteries 


For  Automobiles 


For  Motor  Boats 


A  LONG  Life  Makes  the  Price  LOW 


«* 


Bxibe" 


Duplex  Sparking  Battery. 
Contains  2  batteries  in  one 
The  regular 


case. 


»? 


^ 


Sparker  and  the 

"Exibe 

Emergency. 

The  Emergency  will  always 
get  you  home  from  any- 
where if  you  overrun  the 
main  battery7.  . 

Sold  separately  when 
desired. 


"Exibe" 


Sparking  Battery. 

6-40  List  Price, $20.25 

6-60  List  Price, $25.25 

14  other  sizes  from     $7.75 
to  $46.75. 


<ta 


Exibc" 


Duplex    Sparking  Battery. 

Main    6-40   emergency  6-5 
List  Price, $28.50 

Main   6-60  emergency    6-5 
List  Price, $33.50 


■8'Coaso 


Do  You  Know  the  Use  of  Storage  Batteries  ? 

For  21  years  this  Company  has  maintained  its  leadership  as  the 
largest  maker  because  its  product  has  always  been  the  best. 

Quantity  and  Quality  are  Interdependent 

Some  of  the  following  applications  of  Storage  Batteries  will  interest  you. 


Central  Lighting  and  Power  Stations. 

Isolated  Electric  Light  Plants. 

Street  and  Interurban  Railways. 

Alternating  Current  Regulation. 

Electric  Vehicle  Propulsion. 

Vehicle  Interior  Lighting. 

Automobile  Lighting. 

Railway  Car  Lighting. 

Railway  Interlocking  Switch  and  Signal. 

Wireless  Apparatus. 


Telegraphy. 

Telephony. 

Sparking  Batteries  for  Stationary  Gas 

and  Gasoline  Engines. 
Fire  Alarm  Signals. 
Medical  and  X-Ray  Work. 
Portable  Lighting. 
3Iotor  Boat  Searchlights. 
Laboratory  Work. 
Small  Motor  Work. 


Used  by  the  great  Electric  Light  Companies,  Street  Railways,  Steam  Railroads, 
The  Western  Union  Telegraph  Co.,  The  Postal  Telegraph  Co.,  The  Bell  Telephone  Co., 
The  Large  Independent  Telephone  Companies,  Automobile  Companies,  and  by  over 
90%  of  all  the  Electric  Vehicles  manufactured. 

BUY  WHAT  THE  EXPERTS  BUY 


The  Electric  Storage  BatteryCo. 


PHILADELPHIA,  PA. 


New  York       Boston 


Chicago        St.  Louis        Cleveland        Atlanta        San  Francisco 
And  660  Distributors  throughout  the  United  States 


Toronto 
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Are  you  prepared  for  this  call — no  matter  from  which  department  it  comes?  Just  think  what  it  would  mean  to 
have  constantly  at  your  elbow  for  consultation,  an  expert  on  the  very  problems  that  puzzle  you.  That's  just  what 
you  would  have  in  the 

Cyclopedia  oj  Applied  Electricity 

Six  Big  Volumes — Bound  in  Half  Morocco — 2,896  Pages  7x10  inches — prinied  on  special  paper  in  large, 
clear  type — 2,000  full  page  plates,  diagrams,  formulas,  etc. 
Written  by  thirty  expert  Electrical  Engineers,  the  biggest  men  in  the  profession.    It  is  a  working  guide  for  the  student 
or  practical  electrician,  or  a  ready  reference  work  for  the  expert. 

Examine  These  Books  5  Days  at  Our  Expense 

So  confident  are  we  that  the  books  are  just  what  you  want,  that  we  will  send    them  to  you  by  prepaid  express- 

you  keep  the  books  5  days — examine  them  carefully,  test  them,   apply  them  to  your  evcry-day  work.     If  satis-       f^i 

fied  that  the  books  are  the  most  complete  and    comprehensive   work  ever  published  on  electricity,  keep  them,       /Q /  POP-  E'ec- 

send  S2.00  within  five  days  and  S2.00  a  month  until  you  hive  paid  $18.80,   the  special    introductory    price —       fa  /      n-09 

the  regular  list  price  is  $36.00.     If  not   suited  to   your  needs,   notify  us.     We  will   send  for  them  at  our       f-S"/      4  <;  nf  C 

expense.    Fill  in  and  mail  the  coupon  today— the  books  will  be  sent  you  at  once.  /    / 

IMPORTANT  SUBJECTS  TREATED  IN  DETAIL  /£/  *j 

Electric  Wiring— Electric  Telegraph— Wireless  Telegraphy— Telautograph  Theory;  Calculation,  Design  and  Construe-    /     I     \,  ectric- 

tien  of  Generators  and  Motors — Types  of  Dynamos  and  Motors-   Elevators— Direct  Current   Motors— Direct-Driven       JTJ-x      i,y  '"'    ''  ''    days" 
Machine  Shop  Tools-  Electric  Lighting— Electric  Railways— Alternating  Current  Motors- Single  Phase  Electric      i^y      f«e examination. 
Railway— Management  of  Dynamos  and  Motors— Power  Stations  -  Central  Station  Engineering — Storage  Bat-      ffr*f     re4,°    f    «di]    send 
teries — Power  Transmission — Alternating  Current  Machinery — Telephony — Automatic  Telephone — Wireless     fjf    jjwithln  five  days  and 
Telephony — Telegraphone,  etc.  f^f     feamonth  until  1   have 

Special  Offer  If  You  Mark  and  Mail  Coupon  Promptly  f°/  ^V-^l^TtA 

For  a  short  time  we  will  include,    as  a   monthly  supplement,   absolutely  free  of  charge  for       fit/ 1      "V  ,,";,'ks,   s",t'',"t  '"  v'",", 
one  year,  the  TECHNICAL  WORLD  MAGAZINE.      This  is  a  regular  81.50  monthly,      /a7/    jgjj11 

full  of  Twentieth  Century  Scientific  facts,   written   in   popular    form.     Also  contains  the       fn     ' 
latest  discussions  on  timely  topics  in  invention,  discovery,  industry,  etc.  j/*   J  t 

Occupation. 
dllKj  AGO,     U.     b.     A.  nployer. 
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ELECTRICAL  TOYS  M  BOYS 


SOME   CHRISTMAS  j  Scientific  ELECTRICAL  Novelties 
SUGGESTIONS  (  Practical,  Complete,   Durable,   Harmless 


EVERY  boy  in  the  country  can  easily  own  a  railroad. 
Costs  little  and  pays  big  dividends  in  fun.  Our 
Models  of  Locomotives,  Trains,  Trolley  Cars, 
Dynamos,  Lamps,  etc.,  are  practical  and  durable 
inventions.  Equipped  with  dry  batteries,  no  acids  or 
liquids  used,  perfectly  safe  and  harmless.  Electrical 
toys  instruct  as  well  as  amuse. 

Catalog  B,  fully  illustrated,  quoting  low  prices— SENT  FREE. 

22  CARLISLE  &  FINCH  ^ 

264  E.  Clinton  Ave.,  Cincinnati,  Ohio 

Largest  Manufacturers  Electrical  Novelties  in  the  World. 


THE 

Thurman  __ 

Mill 
Portable 

Electric 

Vacuum 

Gleaner       '  ^J^^^" 

Excels  Them  AH 

You  cannot  afford  to  experiment  with  poorly  built 
or  inefficient  apparatus;  you  want 

A  MACHINE,  NOT  A  TOY 

The  Thurman  can  be  operated  by  a  child,  costs 
only  a  few  cents  per  day.  Will  keep  everything 
in  your  home  clean. 

The  Thurman  is  made  by  the  oldest  and  largest 
manufacturers  of  vecuum  cleaning  machinery  in 
the  world — and  builders  of  the  "The  Thurman 
III,"  a  hand  power  vacuum  cleaner,  that 
can  be 

OPERATED  BY  ONE  PERSON 

Write  for  full  particulars 

Gen'l  Compressed  Air  &  Vacuum  Mach'y  Co. 

519  No.  Taylor  Ave.,  Dept.  P.  E.,  St.  Louis,  U.  S.  A. 


t. .  '■     THE  ',:; 

i     1900 

DRY  f 
BATTeffY 


■■'j****  ""raw  KlMWl »."". 
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possess  all  the  features 
needed  to  make  battery- 
circuits  complete  and  suc- 
cessful in  operation. 

In  all  work  where  bat- 
teries are  required  the 
1900  Dry  Cell  should  be 
used,  as  its  high  voltage, 
long  life  and  efficiency 
produce    results    obtained 

from  no  other  make  and   make   it  the 

battery  of 

Known  Quality 

We   especially    recommend   this   battery   ror 
operating    Wireless      Outfits     and     Gas     Engine 

IgniW?i'te   today   for   our   catalogue    "E",  which 
gives  sizes,  full  particulars  and  prices. 

The  Nungesser  Electric  Battery  Co . 

CLEVELAND,  OHIO 

General  Sales  Office: 
128  West  Jackson  Boulevard 
CHICAGO 


Itt^^v^^vtmv^^^^^^K^^^^^^^v^^^^vv^v^vv^^^^^^*^ 
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Means  the  elimination 
of  faults  in  your  Prod- 
uct by  RIGID  TESTS 


QUALITY  INSURANCE 

Shrewd  manufacturers  do  not  jeopardize  their  trade  by  shipping  half-developed 
goods.     Careful  purchasers  buy  subject  to  specifications  and  tests. 

We  are  the  medium  for  satisfactory  dealings.     We  make  all  manner  of  electrical 
and  photometrical  tests  and  furnish  you  with  exact  and  dependable  data. 

Electrical   Testing   Laboratories 

80th  St.  and  East  End  Ave.  NEW  YORK,  N.  Y. 
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ELECTRIC  TOYS  bring  XMAS  JOYS 


A  BUNCH  OF  RED  HOT  $j 
BARGAINS  FOR  HOLI- 
DAY TRADE 

We  Pay  The  Postage 

Electric  Engine,  like  cut $0.85 

Students  Motor,  No.  50 »52 

Flash  Lights 50c,  95c,    1.10 

Miniature  Electric  Light  Outfit «08 

Aiax  Motors r*?„ 

Parts  only l»lg 

Little  Hustler  Motor •»* 

Marine  Engines,  like  cut 1   1  n 

Electric  Shocking  Machines J- 

Gem  Telephone  (talks  500  feet)    •  «5 

Telegraph  Sets,  5  ohm,  SI. 65 ;  20  ohm 2.05 

Plyers,  Side  Cutting  for  Boys 65 

Chemical  Outfits,  to  make  Oxvgen 35 

"  "  Ammonia 35 

"  "  "  Hydrogen 35 

Alchohol  Lamps,  used  in  above  sets «42 

Wo  can  Save  You  Money  on  all  your  Electrical  Goods  and 
Wireless  Sets,  Steam  Engines,  Street  Cars,  Etc.  Send  4c  for 
Catalogs  and  sample  of  Burning  Wire. 

Above  Prices,  Special  for  Holidays.  Send  in  your  orders 
at  once. 

MEYER'S  ELECTRICAL  HOUSE 

EVANSVILLE,  WIS. 


Box  696 


1 


EACH 


or 


50 

$3.00  per  pair 

The  Lowest  Priced 
High  Grade  'Phone 
Made. 

We  absolutely  guarantee 
these  'phones  to  be  mechani- 
cally and  electrically  per- 
fect, and  to  work  as  long  a 
distance  as  any  battery 
'phone  made. 

Instruments  are  equipped  with  push  button  and 
bell  for  signaling. 

Distance  Phones  work  depends  upon  size  of  wire 
and  number  of  batteries  used.  Good  for  500  feet 
on  2  Dry  Cells  per  instrument. 

C.  O.  D.  orders  accepted  if  one-half  of  amount 
accompanies  order. 

Shipping  weight  per  pair  is  5  lbs. 

If  more  than  two  'phones  are  required  on  a 
system  advise  us  of  your  requirements. 

EMPIRE  ELECTRIC  WORKS 

1174,  Bridgeport,  Ct. 


A  COMPLETE 

Electrical  Workers'  Library 

By  HENRY  C.  HORSTMANN  and  VICTOR  H.  TOUSLEY 

Positively  up-to-date  and  written 
for  the  men   who    do    the   work 

We  defy  any  publisher  in  the  world  to  produce  a  more  practical 
collection  of  books  for  the  electrical  worker  than  this  series. 
The  immense  sale  of  these  popular  books  since  date  of  publica- 
tion has  been  greater  than  any  electrical  books  ever  sold  to 
working-  electricians. 

The  Reason? 

They  are  practical  and  do 
not  confuse  the  worker. 
They  also  have  the  high- 
est endorsement  of  the 
International  Brotherhood 
of  Electrical  Workers. 

To     substantiate     this 
claim  we  offer   the  sum 
of  One  Hundred  Dollars 
to  any  publisher  who  will 
produce   a   sworn    state- 
ment showing   a  greater; 
sale  of  any  similar  book  or 
books  treating  on 
the  subject  mat- 
ter that  these  do, 
for  the  length  of 
time    they    have 
been  on  the  mar- 
ket. 

As  to  our  repu- 
tation for  keep- 
ing business 
promises,  we  will 
refer  you  to  any 
bank  or  business 
house  in  Chicago. 

_  For  the  next 
ninety  days  we 
are  making  a 
special  introduc- 
tory offer  of  the 
complete  set  of 
four  volumes, 
neatly  cased 
(regu/ar  price 
$6.00). 

Our  special 
introductory 
price  to  elec- 
trical workers  S5.0O, 

prepaid  to  any  address  upon 
receipt  of  price.  To  all  persons 
ordering  this  set  prior  to  Jan.  1st 
we  will  present,  free  of  charge,  our  Handy  Electrical  Dictionary 
for  the  Vest  Pocket,  bound  in  red  Russia  Leather,  gold  edges, 
indexed,  224  pages,  illustrated.  If  the  books  ordered  are  not 
found  entirely  satisfactory  in  every  way,  they  may  be  returned 
and  your  money  will  be  cheerfully  refunded.  To  electrical 
workers  already  having  any  of  the  below  enumerated  volumes, 
we  will  supply  single  copies  of  any  one  or  more  books  at  SI. 50 
each,  postpaid  to  any  address  in  the  world. 


Send  for 
descriptive 
booklet 
which  tives 
a  purtial 
list  of 
Contents 


Electrical  Wiring  and  Construction  Tables  voX™ 
Modern  Electrical  Construction 


s 
rams 


340  pages 
1  73  diagrams 


Modern  Wiring  Diagrams  and  Descriptions  III  S'1 


iagrams 


232  pages 
1  28  diagrams 


Practical  Armature  and  Magnet  Winding 

Each  volume  is  substantially  bound  in  full  Persian  Seal  Grain 
Morocco  Leather,  stamped  on  the  outside  covers  in  genuine 
gold  leaf,  round  corners,  red  edges,  pocket  size,  printed  on 
super-calendered  book  paper. 

Address  all  orders  to  the  Publishers 

Frederick  J.  Drake  &  Company 

222  Fisher  Bldg.,  CHICAGO,  U.  S.  A. 
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POPULAR  ELECTRICITY 


Annual 


Electrica 
Show 


January 
15-29,   '10 


RESERVE 
SPACE 

NOW 


150,000    PEOPLE 

Attended    the    ELECTRICAL 
SHOW    at    Chicago    Last    Year 


THIS  throng  was  made  up  of  people 
interested  in  the  development  of  elec- 
tricity; particularly  from  the  consumer's 
standpoint. 

The  development  of  this  marvelous  force, 
together  with  the  great  strides  made  in  the 
manufacture  of  electrical  accessories  used  in 
the  home,  in  the  office,  in  the  factory  and  on 
the  farm,  has  made  it  vitally  important  that 
the  manufacturer  of  electrical  accessories, 
the  jobber  and  the  supply  house  should  be 
interested  and  support  the  Electrical  Show 
which  takes  place  in  Chicago  next  year. 

It  is  the  general  opinion  that  all  who  have 
exihibited  at  this  show  have  received  benefits 
which  they  could  never  have  secured  in  any 
other  way.  The  public  has  become  interested 
in  the  exploitation  of  their  products  to  the 
extent  that  the  demand  made  upon  the  manu- 
facturer to  supply  the  consumer  of  electric 
current  has  been  greater  than  ever  before. 

The  location  of  exhibitors  in  the  Coliseum 
is  a  vital  point  in  the  success  of  their  exhibit. 
By  reserving  space  considerably  ahead  of 
time  you  will  be  able  to  secure  your  desired 
position  in  the  hall. 


Electrical  Trades  Exposition  Co. 


Monadnoek  Block 


■  i 

■  • 


CHICAGO,  ILL. 
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A  VACUUM  CLEANER  FOR  $6^0 

JUST  WHAT  YOU  ARE  LOOKING  FOR 

A  Vacuum  Cleaner  that  will  do  same  work  as  the  large  expensive  machines 

at  a  price  within  reach  of  every  family 

Cleans  Carpeis,  Rugs,  Mattings,  etc.,  on  the  floor,  by  the  Vacuum  Process 

THE  HOME  VACUUM  CLEANER  WEIGHS  ONLY  FOUR  POUNDS 

NOT   SOLD    IN    STORES 

Operated  bv  chid  or  weakly  woman.     Air  is  drawn  through  body  and  fibre  of  carpet  at  terrific 

Seed      Carries Tall  dust,  dirt?  grit,  germs,  etc    into  the  Cleaner.     No  dust  m  room,  it  all  goes  into 

Cle-mer      Supersedes  broom,  brush,  sweeper,  dust  pan  and  dust  cloth. 

\  CleS      Sweens  and  Dusts  in  one   Operation.     Keeps  house  clean   does  away 

'  iSv        with  ifotiVecleaning  day.      Portable,  dustless,  silent,  always  ready.     Adapted  to  every 

A^Nv   home— rich  or  poor— citv.  village  or  country.   Does  same  work  as  expensive  macmnes.     Costs 

^SS^™*"   Nothing  to  operate— costs  nothing  for  repairs.    Light,  neat,  well  and  durably  made— 

should  last  a  lifetime.    Saves  time,  labor,  carpets,  curtains,  furniture.     Saves  drudg- 

erv    saves  health,  saves  money.      Saves  taking  up  and  beating 


neailll,    saves    inujitr.>.         ^"'>-=    .~~»— »     -r    """     — —  --     = 

carpets.    The  Home  Cleaner  is  truly  a  wonder.    Astonishes  everybody;  customer 
all  delighted  and  praise  it.     They  wonder  how  they  ever  did  without  it. 

had  matting  too  old  to  take  up— Home  Cleaner  saved  it— Cleaned  It  on  floor 

.    r  t,'m«.tiKrnst"     Another  savs:  ."Ten  year  old  girl  keeps  everything- dean."     Another:  "Never 

Otherswrite:  '"Would  not  ^thount  for  many  U  m       ts  cos *•       A^^tsha^t'        in^  dustand  germs.»    Another:  "Itworks  so  easy;  just 
had  house  so  dean."     Another:     Larpets  and  rugs  so  clean  DaD)   can  p     >     ^  k    raised."      So  they  run,  hundreds  and  thousands  ot  letters 

shove  nozzle  over  carpet,  it  draws  al  *e  d.mnto  the  aean^      no    a  parole  ot       ^    The  ^  fa    ,ght_weight  fa  right_price  is  right.     Simple, 

^^^mS'du^b^d  e  Ji^o^Sr  Altogether  readyfor  use  when  you  receive  it. 

neat,  nandsome,  aurauie  a  J  J\  n.TT  -,     <t  s    f\r\        Every  one  tested  before  shipping— guaranteed  as  represented  or  money  re- 

SENT    ANYWHERE    FOR     ONLl      5j>O.UU        funded.    Write  today;  or  better,  send  order,    You  won't  regret  it. 

FREE   SAMPLE  TO  ACTIVE  AGENTS 

•i       ,„-»      cinareoralltime.     Men  or  women.     Experience  unnecessary.    Woman  sold  4  one  evening— profit  5l2. 
Agents  make  money  easy,  quick,  sure     Spa«o raffle     i  a  weefc      Larf     ,        |s  SUCCessful.     Agent  in 

Agents  selling  from  3  to  10  a  day-profits  from  S )  to » *30  a  da>  ■     ^ate       made.     ■  Show  one  in   operation.       People  want  it,  must    have  it;    when 
5  minutes  shows  dirt  taken  from  carpet  suppose  d  »  M  c ean  to-day.     Send  postal  card  for  full  description  and  agents'  plan.     Name 

they  see  it  they  buy.     How  they  sell!     Show  ten  lamuies,  bcu  ?. 
choice  of  territory.     Act  quick. 

Address,  R.  ARMSTRONG  MFG.  CO.,  52  Alms  Bldg.,  Cincinnati,  Ohio 


ELECTRICITY 

Practically  and  Individually 

TAUGHT 

Our  pupils  actually  handle  the  tools  and  ma- 
drinery.— Instructors  stand  beside >them direct- 
ing, criticising  and  showing  them  how  to  work. 

v  —Day  and  Evening  sessions.— C  all  and  in- 
spect our  school  and  equipment  or  write 
for  prospectus. 

New  York  Electrical  School 


DRAWING 

-       as 
Taught  By 

ThkCME 

WAY  - 


ILLUSTRATING 
CARTOONING 
DESIGNING 
MECHANICAL 
ARCHITECTURAL 
SHEET  METAL 
PATTERN 


/lO  West  17th  S;r 


t.  Nfw  YcrV 


You  can  learn  at  home  in  spare  time  to  be  a  com- 
mercial artist  or  draftsman.     We  quickly  fit  jot  for 
practical  work.    Our  students  earn  money  and  hold 
~*V7m      positions  while  studying.      Personal  criticisms  by  Inrtruc- 
-X  *7  TO/       tors  trained  in    this   country  and  Europe;  and  special  in- 

(W^J4-^  S3       struetion  to  develop  your  individual   talent,     lou  submit 
work  as  it  is  done      Yon  pay  as  you  go;  no  large  advance 
-  pavment  required.     We  guarantee  proficiency  or   return 
tuition     Write  for  illustrated  catalogs  and  say  which  you  wish  to .learn : 

Illustrating  Cartooning,  Commercial  ^gSfV^SpSStSi 
Drawing  Arcbltectnraf  !»••..«,..-.  or  -lu-et  Metal  intern 
KrafMnc!  If  you  can  altend  onr  He  ideul  School,  say  so.  Est  ah.  1898. 
The  Acme  School  of  Drawinq.  337  S  St.,  Kalamazoo.  Michigan. 


Salesmen    Wanted 

from  $45  to  *75a  month  now  earn  $100  to  tlOOO  a  month.      No  matter  whether you are  a  new ■  b- 
ginner  or  an  old  hand  at  the  game,  our  eight  weeks  course  in  Salesmanship  by  ma  1  will  enable 
you  to  increase  your  earning  power  from  two  to  ten  times  what  it  is  at  present;  and  our 
FKEE  EIII'LOYMEM  BUKEAU  will  assist  you  to  get  a  good  position.      Ihous 
andsof  good  positions  will  be  open  for  the  early  spring  rush;  prepare  for  one  of  them 
now.    Salesmanship  is  the  most  independent,  delightful,  well  paid  profession  in  the 
world,  and  the  demand  always  exceeds  the  supply.      Scores  of  the  wealthier   most 
famous  men  in  the  U.  S.,  such  as  Marshall  Held,   the  great  dry  goods  men  hant 
of  Chicago,  Ex-postmaster  General   John  W  >namaker,the  great    merchant  ot 
New  York  and  Philadelphia;  several  of  Andrew  Carnegie's ,  millionaire  and 
scores  of  others  got  their  start  selling  goods  on  the  road.      Your  tliance  I. 
as  good  as  thers  was.    Thousands   of  Traveling   Salesmen   earn  from 
$2500  to  $10,000  and  up  as  high  as  $25,000  a  year  and  all  expenses.    11 
you  are  ambitious  and  want  to  enter  the  best  paid  profession  on 
earth,  fill  out  coupon  and  send  for  our  free  book      A  Knight  ot 
the  Grip"  today— it  will  tell  you  how  to  do  it.     Address  Dept 
423  National    Salesmen's   Training    Association, 
eago,  New  York,  Kansas  City,  Minneapolis,  San  FraaeUeo,  l".  8.  A 
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These  little   books  contain 
more  knowledge   about  the 
professions  of  which  they  treat 
than  any  other  books  of  their  size 
in  existence.     They  are  the  com- 
bined work  of  the  best  authorities 
in  the  country  and  are  edited  by 
the  staff  of  experts  of  the  Interna- 
tional Correspondence   Schools,  of 
Scranton,  Pa.,   famous   everywhere 
as  the  most  powerful  force  in  the  world 
for  the  promotion  of  ambitious  men. 
Here  is  knowledge  that  has  taken  years 
for  our  best  experts  to  secure,  placed  at 
the  disposal  of  every  ambitious  man — 
knowledge  that  is  needed  in  every-day 
work,  that  is  difficult  to  carry  in  the  mem- 
ory, and  that  cannot  easily  be  found  in 
ordinary  books.      Just   think  of  getting 
such  a  book,  cloth  bound  with  gilt  titles 
and  tops,  printed  on  good  supercalendered 
paper  in  clear  type,  averaging  364  pages 
and  175  illustrations,  for  50  cents!     We  are 
using  these  books  to  introduce  the  value  of 
I.  C.  S.  Training,  and  will  send  them  pre- 
paid, when  ordered  with  coupon 
below,  for  the  special  price  for  C(W» 
each  handbook  of  elvv 


INTERNATIONAL  TEXTBOOK  COMPANY 


Box  1102-P,  Scranton,  Pa. 


I  enclose  $_ 


.in  stamps,  for  which  please  send 


me  the  books  before  which  I  have  marked  X 

— Tel.  &  Tel.  Handbook  Bldg.  Trades  Handbook 

— Plum.  &  Fit.  Handbook       Business  Man's  Handbook 

— Mechanics'  Handbook  Mariners'  Handbook 

Electrical  Engineer's  Handbook 

Name 


St.  and  No.. 

\ 
City 


.State. 


BEWARE  OF  IMITATIONS 

OF  THE  FASTENERS 
MEN  SWEAR    BY,  NOT  AT 

To  be  sure  you  are  getting  the  genuine 

ml  FASTENERS 

(The  Fastener  with  a  Bulldog  Grip) 

look  carefully  for  name 
*'Wa  s  h  b  u  r  n  e" 
stamped  on  every 
fastener.      It  is   your 

protection  against  a  poor 
infringement,     the 

perpetrators  of  which  are 
being  prosecuted. 

The     genuine     Wash- 
W?   burne  Fasteners  are 

"Little   But   Never 
Let  Go." 

There  is  Comfort 
for  Men  in  their  use. 

They  are  the  greatest 
little  utilities  ever  invent- 
ed for  men's  dress,  and 
are  applied  to 

Key  Chain  and  Ring,       ------     25c 

Scarf  Holder, 10c 

Bachelor  Button,  --------10c 

Cuff  Holders, 20c 

Drawers  Supporters,  -------     20c 

Catalogue  Free.      Sold  Everywhere.      Sent  Prepaid. 
Look  for  the  Name  Washburne. 

AMERICAN  RING  COMPANY 

Dept.  5,    Waterbury,  Conn. 


ve 


^/uan  2/r^tzi/e  /i  we/en  S$/i/ia?*€iiui 

for  exfiertmentfer1* 
a/  Me 


ana  /o  iee  ana  near-  Me 

€Jj/  Me 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


Cut  Your  light  Bill 

by  using  a 

DIM-A-LITE 

TURNS  DOWN  LIKE  A  GAS  JET 

The 
DIM-A-LITE 

is  not  a  lamp  but 
a  plug  device 
that  will  last  as 
long  as  the  socket. 
Screws  into  sock- 
et like  an  ordi- 
nary lamp,  and 
uses  any  standard 
Edison  bulb. 

E  educes  current 
70%  at  low  posi- 
tion and  20%  at 
medium  position. 

Metal S1.00 

Brush  Brass  or  Oxidized  Copper 91-ao 

Postage  Prepaid 

FEDERAL  ELECTRIC  COMPANY 

LAKE  &    DESPLAINES    STS.,      CHICAGO 


Save  Your 

Tungsten 

Lamps 

It  Saves  the  Cost 
in  less  than  a  year 

TUNGSTEN  LIFE-SAVER 
Prolongs  the  Life  of  Tungsten 
Lamps. 

Makes  it  possible  to  use 
Tungsten  Lamps  in  Sho^s,  Fac- 
tories^ Etc.,  where  there  is 
vibration. 

Are  easy  to  install  and  require 
no  repair. 

TUNGSTEN    LIFE-SAVER 
may  be  used  with  any  standard 
fixture  or  cluster.    When  lnstall- 
edSin   stores  or  offices  it  may  be 
entirely  covered   by  ceiling  can- 
opy   It  is  a  well-made  and  pract- 
ical  device,    and  when  properly 
installed  will  last  for  many  years,  requiring  no  repairs. 
Made  in  four  different  strengths,  as  follows: 
No.  5  supports  fixture  weighing  from  4  to  6  lbs. 
No.  8  supports  fixture  weighing  from  7  to  9  lc»s. 
No.  n  supports  fixture  weighing  from  10  to  12  Lbs. 
No.  14  supports  fixture  weighing  from  13  to  15  lbs. 
Weight  to  include  Fixture,  Lamps,   Shades,  Conduit,  etc. 
Let  us  send  you  a  sample. 

AMERICAN  ARC  LAMP  CO. 

Kalamazoo,  Mich. 


'ESKlgSSZESSBa2* 


GLOBE 

Dry  I 
Battery 


-J*  Globe  DryBUUr/"* 
BjfiWyfor    open  circuit-^  ■ 

rS*MlgwBoemrr»Ui»'"   " 
P««rthan  :my  other  Dr/8* 

!m""s>mecia5«- 


HAHUFACTURED  BT 

RATIONAL  CARBON  CO- 
CLEVELAND,  0. 


In  lots  of  12  or  more 

13|c  each 

No  extra  charge  for 
Fahnestock  Clips 


THE 

BgTLOW  PRICE  DRY  CELL  MADE 

Very  extensively  used  for  WIRELESS  RECEIV- 
ERS OPERATING  SMALL  MOTORS, 
TELEPHONES,  CALL  BELLS,  ANNUNCI- 
ATORS,    MEDICAL      BATTERIES,     ETC. 

Battery  catalogue  showing  the 
various  types  of  wet  and  dry 
cells  we  manufacture  sent  free 
to  all  who  mention  this  publi- 
cation. 

National  Carbon  Company 

CLEVELAND,  OHIO 


..  PRES9 

'DOWN 

HERE. 


k 
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1910  YALE  MOTORCYCLES  NOW  REA1 


6*  H.  P.  Twin 


S.  G.  V.  Belt.     Bosch  magneto,  $300. 


3i  H.  P.  Single 
Flat  belt  and  Idler,  Battery  ignition,   $200. 
belt  optional.     Herz  magneto,  $35  extra. 


S.   G.   V. 


The  Yale  Motorcycle  holds  the  world's  record  for  endurance,  and  has 
made  good  in  every  test,  no  matter  how  severe. 

The  Yale  Motorcycle  is  operated  at  less  upkeep  expense  than  any  other. 

1  he  Yale  Motorcycle  is  ideal  for  touring  and  business,  because  it  runs 
all  the  time  and  is  free  from  trouble. 

The  Yale  agency  proposition  for  1910  is  very  profitable. 

Immediate  Deliveries.  Write  For  Information. 

THE  CONSOLIDATED  MFG.  CO. 

1734  Fernwood  Ave,  -  -  Toledo,  Ohio 


Made  in  Sizes 
to  Meet  Your 
Requirements 


•^^«B8^is^^agtej^aw^a¥%^gajigefea 


The  Jarvis 

Electric  .  .  . 
House  Pump 

will  not  only  pump  your  water — 
but  when  not  in  use  can  be  used 
to  operate  your  Washing  Machine,   Wringer,    Sewing   Machine,    Ice 

Cream    Freezer,    in    fact   perform    numerous   other    household   duties. 

The  Jarvis  Pump  is  very  highly  recommended  wherever  Electricity  is 
available,  particularly  adaptable  for  Country  Residences,  Homes,  Factories, 
Offices,  Hotels,  Etc.  Write  today  for  our  new  Bulletin  No.  101  and  obtain 
our  reasonable  prices. 

We  have  sold  hundreds  of  these  pumps,  every  one  giving  satisfaction. 


JARVIS 


910  River  Street, 

LANSING,  MICH. 
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PATENTS  ■"■" 

PATENT  ATTORNEYS 


\  v>  j*  wm*  am  a± ■  mm  a  Secured  Promptly  and  with  special  regard 
Wr3\  I    EL  HI    1   O  to  the  legal  protection  of  the  invention 

HAND    BOOK    FOR   INVENTORS  AND  MANUFACTURERS  SENT  FREE    UPON  REQUEST 

C.  L.  PARKER,  Patent  Lawyer 

Patents,  Caveats,  Trade  Marks,  Copyrights,  Reports  as  to  Patentability,  Validity  and  Infringement. 

Patent  Suits  Conducted  in  all  States. 

wiTlTirwrNCFS  •    American  Tire  Co    Automatic  Vending  Machine  Co.,  Lippincott  Pencil  Co.,  International  Ure 
oSs  ManSactTrinl  Co  ,  Cox  Implement  Co.,  Columbus  Buggy  Co.,  National  Index  Co.,  Handy  Box  Co.,  Iron  Ula^o 

EleCMrCPa°rker  on  November  1. 1903,  after  having  been  a  member  of  the  Examining  Corps  of  the  U.S.  Patent  Office  for 
over  five  years  resigned  his  position  to  take  up  the  practice  of  patent  law.  „,iCaiwrTnN    rfc    f* 

Address  12  McGILL  BUILDING  -  -  WASHINGTON.  D.  C. 


Samuel  G.  McMeen  Kempster  B.  Miller 

McMeen  &  Miller 

Patent  Solicitors  and  Patent  Experts 
In  connection  with  our   telephone  engineering  practice  we 
make  a  specialty  of  securing   electrical  patents  for  inventors, 
and  of  giving  expert  advice  in  patent  matters.     We  also  have 
facilities  for  marketing  meritorious  electrical  inventions. 
1456  Monadnock  Block  333  Grant  Ave. 

CHICAGO  SAN  FRANCISCO 
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PATENTS  that  PROTECT 


Our  3  books  for  inventors  mailed  on  receipt  of  6  cts    stomps 
R  8.  &  A.  B.  LACE Y .WMhlngton, 3.  C. ,  Dept.  52    Eat.  1869 


£ 
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If  so,  write  for 
our  Books: 


1 


HAVE  YOU  AN  IDEA? 

"Why  Patents  Pay,"  "What  to  Invent,"  "100 
Mechanical  Movements"  and  a  Treatise  on  Perpetual 
Motions— 50  Illustrations.     All  mailed  free. 

F.  G.  DIETERICH  &  CO. 

Pamnt  Lawyers  and  Exkrth 
603  OURAY  HI7II.DIXG,  WASHINGTON,  D.C. 


w^    A    mi  ■TkTT'O  Procured  with  sfe- 

W  A      r  i\       i cial  re&ard  to  thc 

»  «**•  *  J-4l  ^  A  U  iegai  protection  of 
the  invention.  Booklet  telling  why  so  many  patents 
are  worthless  as  a  protection  sent  free  on  requeit. 

Obed  C.  Billman,  Patent  Lawyer 

Cleveland,  Ohio 
For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to.j.Adverti8er». 


TRADE  MARKS  AND  COPYRIGHTS 
SECURED  OR  FEE  RETURNED 

Send  model  or  sketch  and  description  of  your  invention  for 
free  search  of  the  U.  S.  Patent  Office  Records. 

Our  Four  Books  mailed  Free  to  any  address.  Send  for  these 
books;  the  hnest  publications  ever  issued  for  free  distribution. 

HOW  TO  OBTAIN  A  PATENT 

Our  Illustrated  80  page  Guide  Book  is  an  invaluable  book 
of  reference  for  inventors  and  contains  100  mechamcal  move- 
ments illustrated  and  described. 

FORTUNES  IN   PATENTS 

Tells  how  to  invent  for  profit  and  gives  history  of  successful 
inventions.  ^^  jq  ^^ 

Contains  a  valuable  list  of  inventions  wanted  and  suggestions 
concerning  profitable  fields  of  invention.  Also  information 
regarding  prizes  offered  for  inventions,  among  which  is  a 

PRIZE  OF  ONE  MILLION   DOLLARS 

offered  for  one  invention  and  $10,000  for  others. 
PATENTS  THAT  PAY 

Contains  fac-similes  of  unsolicited  letters  from  our  clients  who 
have  built  up  profitable  enterprises  founded  upon  patents  pro- 
cured by  us.  Also  endorsements  from  prominent  inventors, 
manufacturers,  Senators,  Congressmen,  Governors,  etc. 

WE  ADVERTISE  OUR   CLIENTS'  INVENTIONS 

FREE 

in  a  list  of  Sunday  Newspapers  with  two  million  circulation  and 
in  the  World's  Progress.     Sample  Copy  Free. 

ELECTRICAL  CASES  A  SPECIALTY 

We  have  secured  many  important  electrical  patents. 

VICTOR  J.  EVANS  &  CO. 

(Formerly  Evans,  \Vilkcns&  Co.) 
Main  Offices,  615  "F"  Street,  N.  W.,  Washington,  D.  C. 
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POPULAR  ELECTRICITY 


If  You  Would  Be  Always  Well 

THE  INTERNALLY 


A  few  of  the  Physicians  who  use 
and  prescribe  the  J.  B.  L.  Cascade. 

Geo.  H.  Davis,  M.  D.,  Springfield,Mass. 
W.  L.  Scofield,  M.  D.,  Brooklyn,  N.Y. 
E.  W.  Gilliam,  M.  D.,  Baltimore,  Md. 

C.  W.  Stowe,  M.  D.,  Salina,  Kansas. 

S.  P.  Owens,  M.  D.,  Ardmore,  Kansas. 

D.  B.  Hand,  M.  D.,  Scranton,  Pa. 


INTERNAL  BATHS  are  more  essential  to  good  health 
than  external.  Your  colon  gathers  poisons  whick 
come  in  contact  with  all  the  blood  in  your  body  as  it 
flows  through,  twice  in  24  hours.  Flush  out  this  waste 
and  your  blood  will  be  pure.     The 

J.  B.  L.  Cascade 

is  the  one  Internal  Bath  which  thousands  have  been  using 
for  years  with  most  effective  and  satisfactory  results. 
Their  experiences  and  interesting  facts  about  the  Internal 
Bath,  its  purpose,  its  operation  and  results,  are  contained 
in  a  little  book,  "The  What,  The  Why,  The  Way,"  which 
is  sent  free  on  request.  It  might  be  well  to  write  for  it 
now  while  you  think  of  it. 


Tyrrell  Hygienic  Institute, 


143k    West    65th 
New  York 


Street 


Ring  Bells  from  Light  Circuit 


No  more  battery  troubles  if  you  use  the  Vindex  Bell  Transformer. 

This  small  device  is  so  constructed  that  it  can  be  connected  to  any 
electric  light  circuit  of  no  volts  alternating  current  and  reduces  the 
current  to  the  proper  voltage  for  operating  door  bells,  burglar  alarms, 
miniature  lamps,  small  battery  motors,  and  all  low  voltage  electrical 
apparatus. 

Absolutely  safe,  and  can  be  installed  by  anyone;  never  gets  out  of 
order  and  lasts  forever,  always  ready  for  use  and  consumes  so  little 
current  that  a  meter  will  not  record  it. 

Write  us  today  for  prices  and  full  particulars  regarding  this  most 
economical  and  wonderful  device.       Agents  wanted. 

VINDEX  ELECTRIC  CO.,        AURORA,  ILL. 


DIAMONDS 


5N   CREDIT 


WATCHES 


Cap  Thrictmac  Droconte  *he  Loftis  System  is  a  great  and  timely  convenience.    It  enables  you  to  make  a  beautiful  and  valu- 
rOr  tnnSlinaS  r  rCScnlS  able  gift  without  the  outlay  of  much  ready  money.    A  small  cash  payment  and  you  can  give  a  loved 
...   D   ..   ..      o  •  •      1     r»-       -   -*  I  one  a  fine  diamond,  watch,  or  other  jewelry.    Write  for  our  Christmas  catalog, 
Old  Reliable,  Original,   Diamond     mafce  selections  now  and  let  us  send  them,  charges  prepaid,  for  your  inspec- 
and  Watch  Credit  House  tion.  If  suited,  pay  one-fifth  on  delivery ;  balance  in  eight  equal  monthly  pay- 

I  BROS.  &  CO.  Dept.  M865     92  State  St.,  Chicago,  III.— Branches:  Pittsburg  &  St.  Louis.  |  ments.    Our  prices  lowest.   Write  today. 


DIAMONDS  §?s&#& 

I  Our  new  Rhodeslan  Diamonds  from  Rhod- 
lesia,  S.  Africa,  are  mined,  cut  and  polish- 
led  the  same  as  real  diamonds,  retain  the 
Isame  beautiful  hard  brilliancy,  and  stand 
I  all  tests  of  a  genuine  diamond.  Surpass 
Ithe  best  imitation  stones  on  the  market. 
iSold  loose,  or  mounted  in  solidliK.  gold. 
lAlso  a  large  assortment  of  genuine  dia- 
Imonds  at  wholesale  prices.  All  goods  sub- 
Ijeetto  examination  and  approval,  backed 
I by  an  absolute  guarantee  to  be  as  repre- 
sented. Write  at  once  for  beautiful  illus- 
Itrated  free  catalog  containing  many  de- 
I  signs  of  precious  stones  and  fine  watches. 
RHODESIAN  DIAMOND  COMPANY 
Dept.  A  1  1.,  79   Dearborn  Street,   CHICAGO 


The  "Baby"  TORCH 


Invaluable  for 
Home,  Workshop 
and  Repair  Kit. 


Produces  intensely  hot  flame  for  soldering-, 
welding,  removing  paint  and  101  odd  jobs 
around  the  home,  repair  shop,   automobile, 
motor  boat,  etc,    Powerful,  compact,  purely 
automatic,  absolutely  safe,  works  without  air 
pressure,  lights  with  match,  burns  two  hours  wit 
one  filling.  Has  no  objectionable  features  of  othe 
torches.     Size  of  tank  3x2  inches.      Used  and  rec- 
ommended by   Householders,    Autoists,   Electri- 
cians, Jewelers,  Dentists  and  Repair  Shops  everywhere. 
Price  Si  25  prepaid.     Money  back  if  not  satisfactory.     Send  today. 
H.  W.  HARROLD,  VALPARAISO,  IND. 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertiser*. 


POPULAR  ELECTRICITY 


Electric  Light 


Cheap 

Convenient 

Reliable 

Clean 


& 


How  simple  and  convenient  to  just  turn  a  switch  and  flood 
your  place  with  bright,  cheerful  electric  light.  Then,  too, 
the  light  is  so  superior  to  other  lights,  in  fact,  it  is 
nearly  as  white  as  sun  light  when  the  new  economical 
tungsten  lamps  are  used.  Complete  outfits,  Engine, 
Dynamo,  Storage  Battery,  and  Switch  Board  from 
S500  up,  depending  on  size  and  equipment;  larger 
plants  in  proportion.  Engine  operates  on  gas,  gasoline, 
kerosene,  or  distillate.      Send  for  catalog  No.  1163  C.  B. 

FAIRBANKS,  MORSE    &   CO. 
481  Wabash  Ave.  CHICAGO,  ILL. 


Wireless   Instruments 


This  Receiving  Tuning  Coil  is  of  the  double  contact 
type.  It  is  very  selective.  Adjustable  to  wave  lengths 
up  to  1500  meters.  List  No. 

List  No.  456     Double  Contact  Tuning  Coil $  6.00 

Wireless  Key,  Leg  Connections..     3.00 
Wireless  Key,  Legless  Pattern. . .     3.20 

Crystal  Detector  Stand 3.00 

Complete  Receiving  Set 13.00 

One  Inch  Spark  Coil 9.00 

High  Efficiency  Spark  Gap 5.00 

Zinc  Spark  Gap 1.20 

Single  Contact  Tuning  Coil 5.00 

Variable  Condenser 0.00 

Double    Leather  Covered    Head- 
band, with  2-1000  ohm  receivers 

and  6  foot  cord 13.00 

Potentiometer 3.0  ) 

High  Tension  Tubular  Condenser    6.00 

Write  for  Discounts. 

"Something  Electrical  for  Everybody,"  our  catalog  24E 

mailed  on  request. 

Wireless  Folder  now  ready,  ask  for  one. 

MANHATTAN   ELECTRICAL  SUPPLY  CO. 

NEW  YORX,  1  7  Park  Place  CHICAGO,  1  88  Fifth  Avenue 

110  W.  42nd  St.  (Branch)  Factories  \  JcrM'y  C,t&?"  J" 

37  W.  125th  St.  (  Branch)  r  <  Ravenna,  Ohio 


450 
452 
454 
458 
462 
465 
467 
455 
457 
480 


475 

466 
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Don't 
Blame  the  Machinist 

It's  not  his  fault  that  your  cost  of  production  is 
too  high. 

How  can  you  expect  him  to  work  to  any  ad- 
vantage when  he  has  to  stop  every  few  minutes  and 
ad'just  a  lot  of  belts  and  pulleys  to  change  the  speed 
of  his  machine. 

No  wonder  he  does  not  turn  out  as  much  work  as 
your  competitor's  machinist.     Why     not  connect   a 

Fort  Wayne  Motor 

direct  to  his  machine  and  increase  the  quality  and 

quantity  of  his  work? 

Also  remember  that  with  line  shafting  and  belts 
you  are  wasting  about  40  per  cent  of  your  power  in 
transmission. 

Then  there  is  floor  space  and  the  ability  to  lo- 
cate your  machines  anywhere  regardless  of  shafting. 

Just  figure  on  these  points  and  see  how  long  it 
would  take  the  motor  to  pay  for  itself. 

However  there  are  many  makes  of  motors  and 
you  would  be  wise  to  send  for  our  booklet  "Motor 
Drives"  and  learn  the  superior  points  of  ours  before 
you  buy. 

FORT  WAYNE  ELECTRIC  WORKS 

Atlanta   1403   Broadway,  Fort  Wayne,  lnd.  Philadelphia 

Seattle 


Bo  Ion 
Cincinnati 
Chicago 
Grand  Rapids 
Madison 


Milwaukee 
New  York 


New  Orleans 
Pittsburg 


Si.  Louis 

St.  Paul 

San  Francisco 

Syracuse. 
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POPULAR  ELECTRICITY 


VITAL  POWER 


You  get  the  enjoyment  out  of  Life 
that  nature  intended  you  should 
have,  if  health  prevails. 

The  Swedish  Electric 

Vibrator 


Swedish  Electric  Vibrator 
No.  5 

Operates  on  any  electric  light  current,  anywhere,  direct 
or  alternating.  . 

The  only  massage  Vibrator  that  gives  the  TRUE 
Swedish  rotary  movement,  fast,  medium  or  slow._  Noise- 
less in  its  operation,  mechanically  perfect  and  with  ordi- 
nary care  will  last  a  lifetime. 


*25 
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TTvill  cultivate  your  system  up  to  the  top  notch  stand- 
ard; it  will  CURE  nearly  every  ailment;  it  will  give 
you  VITAL  POWER;  it  will  throb  and  thrill  you 
into  a  tireless  human  engine  with  POWER  to  think 
TWICE  AS  CLEARLY  and  DO  twice  as  MUCH. 
When  you  come  in  from  a  hard  day's  work,  it  will 
SOOTHE,  REST  and  REVITALIZE  you  from 
head  to  foot;  it  will  cause  your  blood  to  go  LEAP- 
ING and  BOUNDING  through  your  veins  and 
arteries;  cause  the  flow  of  nerve  fluids  to  saturate 
the  innermost  nerve.  You  can  actually  feel  disease 
and  weakness  being  driven  from  you  and  NEW 
LIFE  and  power  being  generated. 

The  50,000  penetrating,  revitalizing  strokes  per 
minute  convey  to  the  flesh  a  very  peculiar  vibration, 
unlike  any  sensation  you  ever  realized.  It  SETS 
LOOSE  in  the  blood  and  lymphatic  vessels  all  stray 

and  impure  matter  that  CLOG  UP  the  capillaries.     These  im- 
purities are  poisoning  and  weaking  your  system  and  need  only  to 

be  RATTLED    LOOSE,  combined  with  blood  so  that  it  can 

and  will  be   TAKEN   OUT   OF  THE   BODY  through   the 

excretory  organs. 

It  takes  a  big,  illustrated  book,  with  charts  and  diagrams 

and  instructions  in  PLAIN  ENGLISH  to  SHOW  and  TELL 

HOW  OUR  VIBRATOR  will  cure  any  ailment,  correct  any 

physical  condition.    We  will  send  it  to  you  FREE.    Our  Great 

Expert  will  write  you  a  special  letter  of  advice  on  ANY  male  or 

female  disorder,  disease,  or  condition,  FREE  of  charge,  if  you 

will  write  us  a  history  of  YOUR  or  YOUR  FRIEND'S  case. 

Don't  neglect  to  write  us  today. 

Our  Vibrator  runs  with  batteries  or  any  electric  light  cur- 
rent; works  in  the  farm  home  as  well  as  where  they  have  electric 

lights,  comes  in  an  elegant,  portable  case,  including  six  cells  of  SwedishlElectric  Vibrator 

powerful  electric  batteries,  and  all    the   different   applicators.  No.  2 

Full  and  complete   instructions    accompany   each   outfit      So      ^5%hJ^:^eZ^if^o. 

simple,  a  child  can  safely  operate  it.    Electric  shock  absolutely 

impossible.     Write  now  for  the  big,  FREE  book.     We  pay  aJl 

express  charges  on  Vibrators. 

Swedish  Electric  Vibrator  Company 

611-621  Farragut  Avenue  CHICAGO,  ILL. 


5,  but  for  the  use  of  those  not  having 
access  to  the  electric  light  current. 


$15.22 
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POPULAR  ELECTRICITY 


NEW    HOLIDAY    OFFER 

SPECIAL  LOW 
PRICE  ON  THIS 

POWERFUL 

Solenoid 
Electric 
Engine 

Runs  like  Lightning. 

THIS  engine  is  made  to  run  for 
a  long  time  on  one  cell  of 
dry  battery.  This  without  doubt 
the  best  made  electric  engine  for 
its  size  on  earth. 

The  base  and  frame  are  made 
from  cold  rolled  steel; — the  coil  is 
hollow,  thereby  allowing  the  driv- 
ing shaft  to  be  operated    on    the 
solenoid  principle. 
The  position  of  the  reversing  lever  controls  the  speed  and  direc- 
tion the  engine  will  run.  . ,  .  j 
Speed  about  ,000  revohitas  per  "minute.     Two  or  three  cells  of  battery  mcreases  speed 

"tiroperTlofde'vices,  attract  attention  in  a  show  window  run  a  small  fan,  and  is  a 

""I^Sgte  coS^ntKSl  bos  STornpfeTdirections  for  operating.     «  ckarees   prep.U,  .0  any  address 
in  the  United  States,  on  receipt  rf   ^^  ^^  CANA])A  ?5  CENTS  EACH. 

SWEDISH  AMERICAN  ELECTRIC  CO.,  1755  Berwyn  Ave.,  Chicago,  111. 
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This  Complete  Electrical  Experimental 

Outfit  for  $5.00 


This  big  offer  for  short  time  only 

New  type  Acme  Multipolar  ioo  Watt  gener- 
ator. New  and  in  original  boxes.  Nickel 
finish,  bronze  bearings,  oil  cups,  brass  gear- 
ing drive,  weight  of  generator  alone  SIX 
AND  ONE-HALF  POUNDS.  We  have 
only  2950  in  this  lot  and  Reach  nearly  half 
a  million  readers  in  different  magazines.  / 
Act  Quick.  The  balance  of  the  outfit  ' 
consists  of  : —  / 

4  pair  electro-magnets  20,  40,  70  and  /  '  " 
200  Ohms,  1  Switch,  1  push  button,  /  tKLL 
one-half  pound  coil  of  wire,  1  Bell,  /  Sond  in  this 
2  Miniature  Lamps  and  Sockets,  /  coupon  with 
,  Laboratory  test  lamp  and  /^J^SSfSElSl 
socket,  6  brass  binding  posts,  /  A(j  appcarg  an,i  we 
I      Permanent      magnet,      1      /    will  send  you  in  addition 

to  the   out  fit   a   200   Ohm 


brass  core. 


WESTERN  ELECTRIC  SALVAGE  CO. 

New  No.  1224  So.  Washtenaw  Ave.  CHICAGO,  ILL 


solenoid    magnet    with      / 


polarized  Relay  value  $5.00 

/  (weight    J    lbs.)    excellent    for 

/    wireless.   Also  a  $2  pair  of  (enam- 

y     aled  covered  wire)  magnets  30  ohms 

originally  made  for   Dating  Stamps 

'  and  electric  docks.     ACT  NOW  and 

S  be  ready  for  the  winter  nights. 


■ 
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POPULAR  ELECTRICITY 


TEN  THOUSAND  TELEGRAPHERS  \A//\NTEO 

by  railroads,  commercial  companies  and  Wireless  Companies.     Only  schools  in  America  teaching 


We  operate  fifteen  Wireless  Stations.     Main  Line  R.  R.  Wires  in  each  of  our  Institutes. 
Supervised  by  R.  R.  Officials.     Write  for  prospectus. 

NATIONAL    TELEGR/\F»H     INSTITUTE 

CINCINNATI,  OHIO  PHILADELPHIA,  PA.  MEMPHIS,  TENN.  DAVENPORT,  IOWA  PORTLAND,  ORE.  COLUMBIA,  S.  C. 


*3jOOO™HO.OOO 

IN  THE  REAL  ESTATE  BUSINESS 


We  teach  you  by  mail  every  branch  of  the  Real  Estate,  General 
Brokerage,   and   Insurance   Business,     and  appoint  you 
SPECIAL  REPRESENTATIVE 

of  the  oldest  and  largest  co-operative  real  estate  and  broker- 
age company  in  America.  Representatives  are  making  $3,000 
to  $10,000  a  year  without  any  investment  of  capital.  Excellent 
opportunities  open  to  YOU.  By  our  system  you  can  begin 
making  money  in  afew  weeks  without  interfering  with  your 
present  occupation.  Our  co-operative  departmen  t  wil  1  give  you 
more  choice,  salable  property  to  handle  than  any  other  insti- 
tution in  the  world.  A  Thorough  Commercial  Law  Coarse 
FREE  to  Each  Representative.    Write  for  62-page  book.  free. 

THE  CROSS  COMPANY,       3213  Beaper  Block,  Chicago 


COPY    THIS    SKETCH 

and  let  me  see  what  you  can  do  with  it.  You  can 
earn  S20.00  to  $125.00  or  more,  per  week  as  illus- 
trator or  cartoonist. 

My  practical  system  of  personal  individual 
lessons  by  mail  will  develop  your  talent.  Fifteen 
years  successful  work  for  newspapers  and 
magazines  qualifies  me  to  teach  you. 

Send  me  your  sketch  of  President  Taft  with  6c 
in  stamps  and  I  will  send  you  a  test  lesson  plate, 
also  collection  of  drawings  showing  possibilities 
for  you. 

THE  LANDON  SCHOOL  •r^-ta-^ 


1451  Schofield  Bldg., 


and  Cartooning 
Cleveland,  O. 


Finest  Violins  on  30  DAYS'  TRIAL 

We  sell  direct  from  our  Chicago  and  European  shops.  YouF^ 
choice  from  the  finest  collection  of  both  old  and  new 
W^tringed  instruments  in  America.    Everything  the  vio- 
^linist  needs.  Violins  from  $5.00  to  8100.00  and  upwards. 

^30  DAYS'  TRIAL  before  you  decide  to  purchase. 
Write  today  for  free  catalog  &  Violinist's  Handbook. 

'  Wm.E.  LEWIS  &  SON  (Est.1869)  Makers  and  Importers 

220  Wabash  Avenue.  Chicago.  III. 

tiW  Our  Specialty:  Imported  wood,  varnishes  and 
tools  for  violin  makers. 


VARIABLE  CONDENSOB. 

(Routt  Typd. 


WIRELESS   APPARATUS 

Our  Condenser's  range  is  wide 
enough  for  the  finest  regulation 
for  stations  up  to  1500  miles. 
Price  $4.00,  positively  for  this 
month  only.  Send  2c  stamp  for 
our  complete  catalogue  of  Wire- 
less goods. 

ETHERIC    ELECTRIC    CO. 
71  Barclay  Street  New  York,  N.  T. 

WIRELESS 

The  Electro-Lytlc  Detector  is  the  most  sensitive  re- 
sponder  invented.    We  can  prove  this  statement  by  refer- 
ring  to  Electrical  Magazines  and  Text  Books. 
Commercial  and  Government  stations  200  miles 
away  can  be  heard  very  distinctly  when  out 
detector  is  connected  with  a  few  other  instru* 
ments  costing  a  mere  trifle. 
Send  2c  stamp  for  our  catalogue. 

ETHERIC  ELECTRIC  CO. 
71  Barclay  Street  New  York  City 

WIRELESS    TELEGRAPHY 

CEND    today   for   printed   matter  fully  describing  our   Wireless 
^     Instruments.     Prices  reasonable  and  quality  the  best. 

A  Few  Examples:  Induction  Coils,  2  inch  spark,  $7.75,  1£ 
inch  spark.  S.5.00.  These  coils  are  proving  perfectly  satisfactory 
to  all  purchasers.  The  Carborundum  Detector,  $1.00.  After 
being  set  up  this  Detector  requires  no  attention.  This  feature,  com- 
bined with  the  Detector's  sensitiveness  makes  it  the  most  desirable 
of  all  popular  priced  Detectors. 

INTERNATIONAL  WIRELESS  CO.,  Dcpt.  E,  Lima,  Ohio 


HOW  TO  TEST 

With  a  Voltmeter 

resistances,  batteries,  coils,  etc.,  arid  to  locate 
trouble  on  telephone  and  other  cir- 
cuits, described  in  our  catalog  No. 
14.  Send  for  it.  It's  free  and  de- 
scribes also  our  accurate,  compact 
r  _  and    inexpensive    voltmeters,   am- 

g  a  E     meters  and  volt-ammeters. 
L.  M.  PIGNOLET,  78  Cortlandt  St.,  NEW  YORK 


CET    ACQUAINTED 

"with  our  new  course  in  practical  electricity.  Issued 
in  three  parts,  the  three  books  "COMPLETE  CON- 
DENSED ELECTRICITY,"  fully  illustrated,  in- 
cluded. 

For  $4.00  we  will  send  you  Part  1,  complete  with  book.  We  do  this 
to  introduce  our  system  which  speaks  for  itself.  We  know  that  when 
you  "get  acquainted"  you  will  want  the  full  course,  price  $12.00. 
Send  a  postal  anyway  and  learn  more  about  our  proposition. 

BARNES  MANUFACTURING  CO. 

16  Belmont  Street  Susquehanna,  Penna. 

References:  First  National  Bank;  City  National  Bank. 


Mr.  Field 


GOVERNMENT  POSITIONS 

A  Civil  Service  Manual  by  Ewart,   Field  and 
Morrison  prepares  for  the  examinations. 

Adopted  by  over  500  Business  Colleges,  Y.  M. 
C.  A.'s,  and  Public  Evening  Schools. 

Three  volumes  with  maps,  $2.50  postpaid 
250  page  Home  Study  catalog  free.    Write  to-day. 

THE  HOME  CORRESPONDENCE  SCHOOL 

Depl.   129,  Springfield,  Mass. 


TELEGRAPHY 

The  Omnigraph  Automatic  Trasmitter  com- 
bined with  standard  key  and  sounder.  Sends 
you  telegraph  messages  at  any  speed. 


5   Styles,   $2  up. 

free. 


Circular 


OMNIGRAPH 
MFG.  CO. 

39  H.  Cortlandt  St.,  New  Tork 


Be  an  Artist 


EARN  by  mail  at  home  to  paint,  draw,  sketch 
■»  and  decorate  china.    No  experience  necessary. 
All  persons  who  love  the  beautiful  are  natural  artists. 
Our  wonderful  method  of  personal  criticism  and  indi- 
vidual instruction  will  bring  out  your  talent.  Success 
assured.     Great  artists  as  your  instructors.     Very 
profitable  and  most  entrancing  work.  Write  today 
for  our  beautiful  book,  "How  to  Learn  Art."  Sent 
_  FREE.   Write  today.    Get  oar  great  free  art  book. 
^h-pSS  ¥LML  AJttlS  INSTITUTE,     Studio  1408  Omahii,  Keb, 


ELECTRIC  MOTORS 
POLISHING  LATHES 
FORGE  BLOWERS 
SPECIAL  MACHINERY 

ROTH  BROS.  &  CO. 

419  W.  Adams  St. 
Chicago,  III. 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


PARKER! 

Lucky  Curve 

FOUNTAIN 
PEN5 


TRY  ONE 

rKli/ll/  Select  a  pen  at  a 
dealer's— keep  it  for  ten  days- 
work  with  it— test  it  severely ,  and 
prove  that  the  Parker  is  the  excep- 
tion-^ it  truly  is,  for  the  PaTker, 
besides  being  masterfully  effi- 
cient, is  cleanly.  Will  you  give  me 
this  chance  to  prove  it? 


/ 


\^&.(?a- 


X- 


ALL  BECAUSE  OF  THE 
LUCKY  CURVE 

Because  the  ink-feed  of  the  Parker 
is  curved— that's  why  the  Parker 
is  characteristically  cleanly. 

Other  pens  have  straight  ink-, 
feeds  which  retain  ink  when  the  pen 
is  returned  to  your  pocket,  until  air  in  the  reser- 
voir, expanded  by  heat  of  your  body  forces  it  into 
the  cap,  ready  to  soil  your  fingers  when  you  re- 
move the  cap  to  write.  But  the  Lucky  Curve 
ink-feed  is  self-draining,  and  so  Parker  pens  are 
cleanly.  The  Parker  alone  has  the  Lucky  Curve, 
which  is  not  duplicated  in  any  way  in  any  other 

fountain  pen.  

$1.50  up!    Standard.    Self-filling,   or    Safety.      The    New 
Jack-Knife  Safety  can  be  carried  in  hand-bag  or    vest    poc- 
'    feet  in  any  position  without  leaking.      You  will  ▼ 
find  one  especially  designed  for  your  particular 
work,  whatever  your  work  may  be. 

T?T»rr    Make  a  selection  at  a  dealer's.    If 

r^niA  T         y°U    C3nt   f 'nd    a  dealer'  Wdte    me 

1  K.1AL/    the  name  of  your  stationer,  jeweler 
or  druggist.   I  will  arrange  for  you  to  select  from 
a  representative  assortment.     Beautiful  catalog 
free.    See  a  dealer  or  write  me  today. 

rv^«1«.-^      Write  for  my  special  1909  proposition  to 
L»GalCrS""/irj/  1500  new  dealers— a  remarkable  offer 


PARKER  PEN  COMPANY 

GEO.  S    PARKER,  Pres. 

202  MILL  STREET 
JANESV1LLE,  WIS. 


THE 

LUCKY  CURVE 


THE  RADIO 

Telephone  Holder 


is  needed  by  every  user 
of  a  Desk  Telephone 

The  Radio  is  the  most  practical  and 
convenient  telephone  holder  ever  de- 
vised. It  is  adaptable  to  any  make 
of  desk  telephone  and  can  be  fastened 
to  either  roll  or  flat  top  desk.  Its 
adjustable  and  flexible  construction 
permits  the  telephone  to  be  used  from 
any  angle  and  any  position — sitting  or 
standing — on  either  side  of  the  desk. 
It  keeps  the  telephone  up  off  of  the 
desk — saves  valuable  desk  space — and 
positively  prevents  accidents — over- 
turned ink-wells — telephone 
falling  on  the  floor,  etc. 

The  Radio  is  simple  in  con- 
struction— strong,  and  has 
fewer  parts  than  any  other 
holder  on  the  market.  And 
anv  one  can  install  it  in  five 
minutes.  No  disturbing  of 
telephone  cords  or  wiring 
necessary.  Its  suspension  joint  is 
ball-bearing,  insuring  ease  of  mo- 
tion. All  parts  are  malleable  and 
non- breakable.  Beautifully 
finished  in  fine  enamel  and 
oxidized  copper. 

How  the  Radio  works 

It  is  never  in  the  way  but  always 
ready  for  instant  service — sitting 
or  standing. 

It  is  adjustable — flexible  and  ball 
bearing.  It  permits  you  to  ad- 
just the  telephone  to  your  position. 

Your  caller  on  the  opposite  side 
of  desk  can  use  telephone  without 
either  of  you  getting  up. 

The  Radio  permits  one  telephone 
to  serve  three  or  more  people  with 
remarkable  convenience. 

The  user  can  tilt  the  Radio  in 
any  position  to  suit  his  conveni- 
ence. When  released  it  resumes 
its  normal  or  vertical  position. 

Our  Satisfaction  Guarantee 

The  price  of  t he  Radio  Tel- 
ephone Holder  is  $3. 50 — but 
a  small  part  of  its  real  worth. 
Mail  us  this  amount  today 
and  we  will  send  you  this 
biggest  convenience  ever 
placed  upon  a  desk.  Use  it 
ten  days  and  if  not  more  than 
pleased  return  it  and  we  will 
give  you  your  money  back. 
Address  "Holder  Depart 
ment". 


SWEDISH  AMERICAN  TELEPHONE  COMPANY 


Kanfsnt  I'ltj  llrnnrli 
115  W.  Biztfa  Av«\ 


Afrcntti  Wnnfod. 
Lllii-rnl   rroflU. 


CHICAGO, 
1760  E.  Ravenswood  Park. 
Long  Distance,  Local,  Rural  Party  Line;  Hotel,  Portable  and  Inter- commim. 
[eating  Telephones,  Switchboard  and  Complete  Systems.  Electrica  Supple  ol 
wery  description.     Buy  from  manufacturer  direct  and  sa\e  two  or  three  profits. 


!    , 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertiser.. 


POPULAR  ELECTRICITY 


€|  There  was  a  time   when    men  just    happened  to  be    successful. 
Opportunity  came  their  way  and  took  them  along  with  it. 

^  Times  have  changed.       Now-a-days,  success  is  not  an  accident; 
it  is  a  result. 

^  Business  and  Engineering  enterprises  have  become  so  complex  that  corporations  must 
have  experts  to  handle  them  —  trained  men  must  be  at  the  head  of  every  department. 
*I  Are  you  working  towards  the  head  in  your  chosen  occupation  ?      Are   you  getting   the 
training  that  will  entitle  you  to  the  management    of   your    department    when    the    oppor- 
tunity arrives  ? 

^  The  American  School,  with   its    thirteen  years    of   experience,    with    its    modern    and 
thorough  system  of  teaching  by  mail,  will  qualify  you  in    the    higher    branches    of    either 

business  or  engineering  professions — will  give 
you  the  training  that  will  enable  you  to  force 
your  way  to  success. 

*I  Don't  be  an  average  man  at  an  average 
salary.     Get  into  the  class  of  successful  men. 

*I  If  you  will  fill  in  and  mail  the  coupon,  we 
will  tell  you  how  we  can  realize  your  am- 
bitions. 

*I  The  coupon  will  bring  complete  mlorma- 
tion  by  mail — not  an  agent.  We  do  not  employ 
representatives  or  collectors. 


FREE  INFORMATION  COUPON 

American  School  of  Correspondence: 

Please  send  me  your  Bulletin    and    advise    me  how  I 
can  qualify  for  position  marked      X 


.  .Book-keeper 

.  .Stenographer 

.  .Accountant 

.  .Cost  Accountant 

.  .Systematizer 

.  .Certified  Public  Acc'nt 

.  .Auditor 

.  .Business  Manager 

.  .Commercial  Law 


.Draftsman 
.Arcl.i.'oct 
.Civil  Engineer 
.Electrical  Engineer 
.Mechanical  Engineer 
.Sanitary  Engineer 
.Steam  Engineer 
.Fire  Ins.  Engineer 
.College  Preparatory 


NAME 

ADDRESS  

OCCUPATION! 

Pop-ilar  Met  trici'y,   11-' QO Bus. 

— — WWIlEnWit    ii       -fi'i-rm-i-     i       "^UliW— 


WE  HELP  MEN  HELP  THEMSELVES 


American  School  of  Correspondence 


CHICAGO,  U.  S.  A. 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 
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iBuysthe  Material  Need- 
ed to  Build  This  Home! 

Price  Includes  Blue  Prints;  Architect's 
Specifications;  Full  Details;  Working 
Plans  and  Itemized  List  of  Material. 


OUR  HOUSE  NO.  130 

This  is  a  handsome  eight  room  house,  size  25  ft. 
10  in.  by  29  ft.  6  in.,  exclusive  of  porches,  i  irst 
floor  contains  living  room,  dining  room,  pantry, 
kitchen;  front  and  rear  vestibule  and  reception 
hall.  Second  floor  contains  four  good  sized  bed- 
rooms and  bathroom  with  a  spacious  closet  in 
each  room.  It  is  a  design  planned  so  as  to  be 
built  at  a  minimum  cost  of  construction,  with  a 
maximum  return  of  comfort  and  modern  con- 
veniences. No  "ginger  bread;"  just  a  solid,  sen- 
Bible,  easily  constructed,  veil  ventilated  and 
well  laid  out  plan.  Easily  sold  or  rented.  An 
Ideal  house  for  medium  .sized  family,  in  either 
town  or  country.  Write  for  further  information. 


h 


We  Save  You  Big  Money  on  Lumber  and  Building  Material! 

w      .  ir„  «fl     :„    the  iar2est  concern  in  the  world  devoted  to  the  sale  of  Lumber,  Plumbing,  Heating  Apparatus 
The   Chicago   House  Wrecking  Co.    is    ^e  largest  concern _"*        .  ffer  Hk     ,he  one  shown  above.     We  propose  to  furnish 

^W^^^^^Ji^J0^?m^^^^^^STn^Sf^i   and   Masonry   material.      Write   for  exact  details 

KEJSf^  so  clear  that  there  wil! be  no_polbl_e  -»nd!Ktandin8- 

How  We  Operate : 

We  purchase  at  Sheriffs'  Sales,  Receivers'  Sales  and  Manufac- 
turers' Sales,  besides  owning  outright  sawmills  and  lumber  yards. 
Usually  when  you  purchase  your  building  material  for  the  complete 
Shown  above,  elsewhere,  it  will,  cost  you  from  50  to  60  per  cent 
more  than  we  ask  for  it.  By  our  "direct  to  you"  methods  we 
eliminate  several  middlemen's  profits.      We  can  prove  this  to  you. 


What  our  Stock  Consists  of: 

We  have  everything  needed  in  Building  Material  for  a  build- 
ing of  any  sort  Lumber,  Sach,  Doors,  Millwork,  Structural  Iron. 
Pipe,  Valves  and  Fittings,  Steel  and  Prepared  Roofing.  We  also 
have  Machinery,  Hardware,  Furniture,  Household  Goods  Office 
Fixtures,  Wire  Fencing-in  fact,  anything  required  to  build  or 
equip.  Everything  for  the  Home,  the  Office,  the  Factory  or  the 
Field  Send  us  your  carpenter's  or  contractor's  bill  for  our  low 
estimate  We  will  prove  our  ability  to  save  you  money.  WR 
US  TODAY,  giving  a  complete  list  of  everything  you  need 


Free  Book  of  Plans! 

We  publish  a  handsome,  illustrated  book  containing  designs  of 
Cottages,  Bungalows,  Barns,  Houses,  etc.  We  can  furnish  the 
material  complete  for  any  of  these  designs.  This  book  is  mailed 
free  to  those  who  correctly  fill  in  the  coupon  below.  Even  if  you 
have  no  immediate  intention  of  building,  we  advise  that  you  obtain 
a  copy  of  our  FREE  BOOK  OF  PLANS.     It's  a  valuable  book. 

Our  Guarantee  ! 

This  company  has  a  capital  stock  and  surplu9  of  over 
$1,000,000.00.  We  guarantee  absolute  satisfaction  in  every  detail. 
If  you  buy'any  material  from  us  not  as  represented,  we  will  take  it 
back  at  our  freight  expense  and  return  your  money.  We  recog- 
nize the  virtue  of  a  satisfied  customer.  We  will  in  every  instance 
*'Make  Good."  Thousands  of  satisfied  customers  prove  this.  'We 
refer  you  to  any  bank  or  banker  anywhere.  Look  us  up  in  the 
Mercantile  Agencies,  Ask  any  Express  Company.  Write  to  the 
publisher  of  this  publication.     Our  responsibility  is  unquestioned. 


High  Grade  Bathroom  Outfits!  1   Hot    Water    Heating    Plants^ 


i —  —  i 


1 


Strictly  new  and  as 
good  as  anyone  sells. 
We  have  everything 
needed  in  Plumbing 
Material.  Our  prices 
mean  a  saving  to  you  of 
:50  to  60  per  cent.  We 
can  easily  prove  it  if 
you  will  giveusa  chance. 
Here  is  an  illustration 
of  a  bathroom  outfit  we 
are  selling  at  $37. SO. 
Your  plumber  would 
ask  you  about  860.00  for 

this  same  outfit.  This  is  a  positive  fact.  If  Voices"  rang  S 
other  complete  outfits  that  we  are  offering  at  l >™es  ranging 
from  825.00  to  8100.00.    Our  catalog  describe- it   em  In |  deta    .    XOU 

need  the  book  if  you  want  to  keep  P°8t^°V^WrtteUB  todaT 
methods.    Get  our  prices  on  Pipe  and  Fittings. 


£t^ 


am 
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Price  of  this  Bathroom  Outfit.  $37.50 


We  furnish  new  complete  hot  water  heating 
outfits  at  half  the  usual  prices.  Our  proposi- 
tion includes  all  necessary  plans,  specifica- 
tions, blue  printsand  detailed  instructions; 
so  that  anv  ordinary  mechanic  handy  with 
the  use  of  tools  can  easily  install  It. 
You  can't  go  wrong  when  you  deal 
with  us.    We  stand  back  of  every 
sale.         You     send  us     today     a 
sketch  of  your  building    and   we 
will  make  you  a   proposition  tor 
furnish  you  a  complete  steam  or' 
hot  water  heating  outfit. 
We  aiso  have   hot  air  furnaces. 
Our   booklet    on   heating    plants 
tells  every  feature  of  the  heating  question. 
We  can  quote  radiators*  heaters  separately. 
Whether  you  buy  from  us  or  not  It  isa  valu- 
able book'forvou  to  own.    Write  us  today. 


' 


Send  Us  This  Coupon 

Chicago  House  Wrecking  C  >,: 

I  saw   this    ad-  in  Populai  I  lettricity- 

I  am  interested  in 


Name 


Town- 


Co.. 


-State- 


Free    Publications  ! 

Fill  In  the  coupon  to  the  left  and  we  will 
send  you  such  literature  as  l.est  suits  your 
needs  We  publish  a  600  page  mammoth 
catalog  f"llv  illustrated,  giving  our  business 
ggtorf  and  showing  all  the  vast  lines  of 
merchandise  that  we  have  for  sale.  We  buy 
o¥r  goodsat Sheriffs',  Becelvers'and  Manu- 

iJeturers- Sales.      Ask  for  Catalog  »0.891 

Our  Book  on  Plumbing  and  Heating  A,  pa.*- 

tus  contains  160  pages  of  "^"Bg™^ 

our  free  'Hook  of  Plans  is  described 
elsewhere  in  tli  is  advertisement 


Water  Supply  Outfits ! 

Modern  Air  Pressure  Water  Supply  Sys- 
tems at  j)rires  ranging  from  848.00  to  8200.00. 
They  ure  strietlv  new,  first-class  and  com- 
plete in  every  detail,  it  makes  no  differ- 
ence whether  you  live  In  the  country,  you 
can  enjoy  every  city  comfort  at  little  ex- 
pense. Why  not  investigate  this?  \V  e  are 
ready  to  furnish  you  with  all  facts  freo  of 
Charge.  All  material  fully  guaranteed. 
We  also  have  a  Complete  stock  of  Pipe. 
Valves  and  liftings  at  40  to  60  percent. 
savin".    Gasoline  Engines  at  low  prices. 


elsewhere  in  tnisuuveiurcmv.....  •-  -  /*u;~-,«.« 

Chicago  House  Wrecking  Co.,  35th  &  Iron  Sts.,  C 


r 
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Thor-Electric 

Makes  The  HARDEST  WORK  About  The  House 

The  EASIEST 

i 

For  One-third  your  Present  Wash  Day  Cost 

Water  is  heated  in  and  by  the 
washer.  Putting  clothes  into  the 
revolving  drum  and  turning  on  the 
power  is  all  you  need  to  do.  Not 
even  necessary  to  interrupt  other 
household  duties.  Feeding  clothes 
through  the  reversible  automatic 
wringer  into  blueing  water  and 
back  again  is  the  last  operation 
before  hanging  out. 

The  clothes  in  the  drum  are 
carried  on  a  cleat  or  shelf,  then 
dropped.  The  action  is  simply 
the  gentle  one  of  LIFT  AND 
DROP— lift  and  drop.  While 
the  hot  suds  pour  through  and 
through  the  clothes,  until  ever) 
particle  of  dirt  is  loosened.  There 
are  no  paddles  to  strain  them. 
Nothing  that  can  possibly  wear 
the  clothes  in  any  way.  As  the 
clothes  are  constantly  changing 
their    position     they     CANNOT 

BECOME    PACKED    IN    A 

WAD  —  an      exclusive      thor- 

electric  feature.     The  saving    in  clothes  and  the  cheapness  of  operation  will  pay   for  a 

Thor-Electric  Washing  Machine  in  a  few  months. 

By  attaching  the  UNIVERSAL  ROD  (sold  only  with  the  Thor)  the  Thor-Electric 
can  be  made  to  perform  by  electricity  countless  daily  household  tasks  now  done  by  the 
housewife,  housemaid,  washwomen,  butler  or  man-of-all-work.     Such  as : 


Washing  the  Clothes 
Wringing  the  Clothes 
Working  the  Ironing  Machine 
Working  the  Food  Chopper 
Sharpening  Knives 


Churning  the  Butter 
Turning  the  Grindstone 
Freezing  the  Ice  Cream  and 
Doing  Scores  of 
Other  Household  Duties 


Sent  on  30  Days'  Free  Trial 

Write  us  for  free  illustrated  booklet,  No.  49,  showing  all  styles,  sizes  and  capacities. 

Ask  for  our  new  easy  payment  plan. 

HURLEY  MACHINE  CO. 


27  S.  Clinton  St. 
CHICAGO 


71   First  St. 
SAN   FRANCISCO,   CAL. 


2609  Flatiron  Bldg. 
NEW  YORK 
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POPULAR  ELECTRICITY 


We  Install 


Power  Plants 


Figure 


on  all  your  Electrical  Work.  Some  of  the  largest 
contracts  on  Electrical  work  in  the  country 
have  been  performed  by  us. 

WE  INSTALL 
Power  and  Light  Plants.  Generators  and 
Motors,  Electric  Light  and  Power  ^  iring 
for  Factories,  Churches,  Schools,  Colleges, 
Theatres,  Office,  Store  and  Residence 
Buildings. 

Estimates  cheerfully  furnished  for  this 
class  of  work  in  any  part  of  the  U.  S. 

WE  MANUFACTURE 
Switchboards,  Panelboards,  Steel  Cutout 
Cabinets,  Junction  Boxes,  Service  Switch 
Boxes,  Theatre  Stage  Plugs,  Experimental 
Switchboards  and  Appliances  for  High 
Schools  and  Colleges.  Xewgard    recep- 

tacles and  other  electrical  specialties. 

All   Electrical  work    at  the  Chicago  Electrical 

Show  installed  by  us. 

Manufacturers  of    the   Famous    "Xewgard"    Waterproof 
Receptacle  and  Globe. 

Henry  Newgard  &  Go.  Chicago,  m. 
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Screw 

in 
Anchor 


Anchor 


Ever  hang  cleats  or  knobs  on  a 
wall  that  wouldn't  hold  a  screw  ? 
Every  hole  had  to  be  drilled  and 
a  plug  driven — laborious,  monot- 
onous, time-consuming  work. 
Switchboard  builders  had  to  do 
the  same  or  lead  the  holes. 

Avoid  all  this  now  and  do  a  neater,  more 
workmanlike  job. 

Star  Screw  Anchors 

hold  firmly  in  any  structural  material— positively 
hold  against  any  pull!  Great  convenience  to  wire 
and  cable  hangers,  and  the  only  screw  for  fastening 
instruments  to  marble  or  slate  switchboard  without 
1  eading  or  plugging. 

Simply  insert  anchor  in  hole,  run  screw  through 
object  into  anchor  and  tighten;  the  anchor  spreads 
(see  cut)  grips  tight,  and  can't  be  pulled  out. 
Screw    and    Bolt    Specialties  for  every  demand  of 

electricians. 

Pay  you  to  write  for  Catalogue  or  ask  nearest  dealer. 
Address  Catalog  Dept.  io 

Star  Expansion  Bolt  Co. 

147  Cedar  St.         -         -  New  York 


Edison 


Franklin 


Marconi 


Wouldn't  You  Like  This  Splendid  Set 

of  ELECTRICAL  CELEBRITIES? 

q  Ten  beautiful  copper  plate  engravings  of  men  famous  in  the  h.story  of  electricity,  from  the  earliest  infancy  of  the  science 
up  to  the  discovery  and  application  of  wireless.  , 

q  No  expense  has  been  spared  in  preparing  these  beautiful  portraits.     They  are  accurate  reproduct.ons  of  the  best  photo- 
graphs of  oil   paintings  extant,  executed  by  the  most  highly  perfected   process  known  to  the  engravers    art,  on   nchly 
enameled  stock,  8"  x  11"  each,  with  wide  marga.ns  suitable  for  framing  ....  .     .     .    ,  A, 

q  Mailed  flat  in  heavy  envelopes,  well  protected,  with  tissue  between  each  portra.t,  msunng  the  arrival  of  the  set  m  A- 1 

condition.  ,  .       .  ,  .      .  ,        ,   ,     L     j 

q  This  set  is  the  only  one  of  its  kind  published.       The  illustration  above  gives  but  a  faint  .dea  of  the  handsome  appear- 
ance of  these  portraits.      They  must  be  seen  to  be  appreciated. 

q  May  be  framed  separately,  or  tnmmed  and  mounted  in  groups,  and  anyone  may  be  proud  to  have  one  of  these  beaut.- 
ful  sets  for  the  home  or  office. 
q  Price — only  50c — postpaid. 

q  FREE  for  one  yearly  subscription  to  POPULAR  ELECTRICITY. 
q  Subscription  must  be  a  new  one,  and  your  own  subscription  will  not  do.     Don  t  fail  to  get  a  set 

POPULAR  ELECTRICITY  PUBLISHING  COMPANY 
Monadnock   Block,   CHICAGO,   II-L. 
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Come,  Let  Us  Reason  Together 


9f 


What  Return  are  You   Getting  for   Your 

Electric  Light  Bills? 

Here  are  Two  Ways  of  Spending  Two  Dollars 

1.     Purchase  one  Colonial  40 
Watt    Tungsten    Lamp,   as 
shown  in  the  illustration   -    $0.90 
Supply    same   with  current 
at  10c.  for  275  hours       -     -     1.10 


Total, 


$2.00 


The  lamp  will  deliver  approximately  32 
candles  of  WHITE  LIGHT  throughout  its 
entire  life,  which  will  exceed  800  hours. 

2.     Purchase  two  ordinary   16 
c.  p.  Carbon  Lamps  -     -     -  $0.40 
Supply  same    with   current 
at  10c.  for  143  hours  only    -     1.60 


Total, 


$2.00 


The  lamps  will  deliver  32  candles  initially,  but  their  useful  life  will 
not  exceed  500  hours. 

Which  of  these  two  kinds  of  lamp  appeals  to  your  sense 
of  economy?  We  make  and  sell  the  best  of  both  kinds, 
also  Gem  and  Tantalum  lamps. 

Let  us  help  you  light  your  home  and  place  of  busi- 
ness according  to  approved  modern  standards  of  illumi- 
nation.    Send  your  order  to 

The  Colonial   Electric   Co. 

WARREN,    OHIO 
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|3    Eight  Reasons  Why    ^5 

L   lLEji\LjiL^O     Incandescent     LtAffkL   O 

ARE 

IN  THE  VAN: 


-9- 


.Trices  and  Terms  Reasonable;    Deliveries  Prompt. 
Mil  special  Care  given  to  Voltage  and  Candle-Power  Selection 
JL-ixpert,  Well  Paid  Operators  Build  our  Product. 
MlLemarkable  Maintenance  of  Candle-Power  throughout  life. 
J-iong  Life  ("and  Many  Friends,"  per  seq.) 
J-jconomical  of  Electricity,  per  Candle  Delivered, 
iJubjected  to  Rigorous  Inspections  Before  Shipping. 
3 old  Everywhere. 


Send  us  a  trial  order  today 

The  Warren  Electric  and  Specialty  Co 

Makers  of  Carbon,  Gem,  Tantalum  and  Tungsten  Lamps 

MAIN  OFFICE : 

WARREN,  OHIO 
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Electric  Heat 
by  Wire 

J  he  most  fascinating  application  of  Electricity 

— Is  connected  to  any  lamp  socket,  a  snap  of  the  switch — it  glows  !  Is  radiant  with 
incandescent  heat.  The  spirally  coiled  wire  is  of  the  wonderful  metal  discovered 
.  in  the  laboratories  of  the  Hoskins  Company  and  utilized  by  them  to  produce  the 
extreme  temperatures  of  their  Electric  Furnaces.  Now  for  the  first  time  applied 
to  use  in  the    home, — in  the  new,  unique,  fascinating — "cheerie 


Electric 


TOASTOVE 


I 


It  Makes  the  Home  Happy 

Every  face  centered  around  it  at  the  breakfast  table 
reflects  its  animated  glow.  Yes,  it  makes  toast — 
such  as  you  never  ate  before,  fresh — right  at  your 
plate.  The  convenient  switch  of  the  Toastove  brings 
the  heat  just  when  wanted  and  sends  it  instantly.  And 
you  can  make  30  slices  of  perfect  toast  on  it  for  one 
cent.  Besides,  it  has  a  hundred  other  uses  through- 
out the  home. 


A  Delight  for  Every  Occasion 

The  hostess  finds  it  such  a  help  in  entertaining.  And 
SO  cheerful.  Its  wide  adaptability,  its  ever-readiness, 
its  rich  warmth — all  make  it  a  joyful  center  of  any 
gathering.  The  charm  of  it  is  compelling — you  can't 
resist.  And  it  lasts  I  The  test  of  the  electric  furnace 
has  alone  been  met  by  its  wonderful  heating  element. 
She  would  appreciate  one. 


Ask  your  Dealer  for  the  TOASTOVE,  or 


Receive  Free 
a  copy  of 

"The  Cheerie 
Toastove" 

a  happy 

little  booklet  by 

Francois. 

It  will  cheer 

you. 


— Attach  the  net  price  $5.00 
to  a  note,  stating  the  voltage 
of  the  current  in  your  house. 
Adding  this  coupon  will  bring 
it  quick — charges  paid. 

Send  Today  to 

Hoskins  Mfg.  Company 

463  Lawton  Avenue, 

DETROIT. 


HOSKINS  MFG.  COMPANY 
463  Lawton  Ave.,  Detroit 
Send  Free  a  copy  of  "The  Cheerie  Toastove' 


to 


69 


Mail  this 

Right  Now 
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Business  Opportunity 

The  Independent  Telephone  field  embraces  over 
15,000  Companies,  operating  20,00  0  exchanges  and 
employing  200,000   men. 

@    ©    ® 
It  expends  $50,000,000  a  year  for  apparatus  and  supplies, 
while  its  employes  use  a 


like  amount  for  personal 
requirements,  and  as 
much  more  for  their 
families  and  homes. 


Any  article  which  ap- 
peals to  a  prosperous, 
buying  class  is  bound  to 
win,  and  win  handsome- 
ly, in  the  telephone  field. 


CHICAGO 


I 


The    Standard    Telephone-  Authority 

i  It*  Mcop*  Ana  u%e/Ufness. 
.THE  TEXT  BOOK  FOR  Bute's  OF   TELEPHONE  APPARATUS      - 


.  Afforded  by  TELEPHQNT.  Only 


"NON-ADVTRTISER" 

MigM  b*  Pardoned  II  h. 
Were  Only  Consistent  end 
Sincere.  Bui  Snov*  u«  On« 
Wbo  is  Noi  Pu1lerin« 
Around  Wim  Some  8uo- 
DOE-pflii  "Cn«ep"  Fern  ef 
Advertietnf 


IT   REACHES 

THE   BUYERS 

TELEPHONY    ISCABEFULLY 


.READ  EACH -WEEK:  RY   EVERT  BUYER  IN 
THC  TELEPHONE  FIELD 

Write  lor  our  proposition,  it  will  probably  interest  jou. 


THE  MAN  WHO 
ADVERTISES 

Hay  Make  Some  ■Ixtakn. 

The  Mm  Who  Oosin  t  AdrtHiM 

Hakes    the    Greatest 

Mistake  tl  Alt* 


„Hadi  Youi 
Noticed   It? 

•TELEPHONY  Trims   More*  II 


.js     Than  /koi  .-OHierf^Tw 


iii 


The  Best  Climber 


EVERY 

DESIRABLE 

FACILITY 

For     Buiinen 
Get  tine  i»  Offered 
■n  TELEPHONY 
and  it*  Auxiliane*. 


Every  desirable  reader 
throughout  this  impor- 
tant industry  can  be  ef- 
fectively reached  through  its  one  representative  medium— 


A  Good  Thing  to  Remember 

TELEPHONY  is  Issued  on.  Saturn  ay  "of  Each 
Weehv  Copy  for- changes.- pi  Advertisements 
Should  Reach  .os  as  Early  as  the  'First  o(  The 

Week  Preceding  date  bl  Publication,  "and  not 
-later  than  iatureay,  New  advertising  can  be 
inserted  as  late  as  Wednesday 


Our 

BEST 

Argument 

*  Sample  Copy  tl 
TELEPHONY. 

Glad  to  send  one. 


Here  is  a  real  opportunity  for  wide-awake  sales  managers,  or  merchants  who  desire 
additional  trade. 

Sample  copies,  rates  and  full  descriptive  matter  promptly  furnished  on  request. 

TELEPHONY  PUBLISHING  CO. 

CHICAGO,  ILL. 


Monadnock  Block 
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THE  GREATEST  BARGAIN  EVER  OFFERED 


•NEV/a./IER.CAK 


VOL.,1 


A-  COAT 


IFlflllSll*  Secures  this  Great 
fjP^JllClJ.    Reference  Library 

THIS  magnificent  reference  work,  costing  three-quarters  of  a 
million  dollars  to  produce,  is  a  dictionary  and  encyclopedia 
combined.  In  fullness  of  definitions,  number  of  words  defined 
and  accuracy,  it  is  superior  to  reference  works  selling  for  five 
times  its  price.  It  has  been  recently  revised  and  enlarged  by  a 
staff  of  American  editors.  Its  five  big  volumes  contain  an  inex- 
haustible mine  of  information  on  every  subject,  defining  250,000 
words  Our  bargain  offer  takes  off  two-thirds  the  price,  and  we 
pass  the  work  on  to  you  at  less  than  one-third  the  price  of  any 
other  first-class  reference  work.  We  send  the  complete  set  to 
your  home  for  examination  without  charge,  and  if  you  decide  to 
keep  it,  a  first  payment  of  $1.00  secures  the  set. 

FIVE  MASSIVE  VOLUMES 

THERE  are  five  volumes,  each  one  foot  tall,  and  strong  and  hand- 
somely bound  in  three  styles  of  binding.  The  set  contains  5000 
pa-es  and  thousands  of  illustrations.  It  is  up-to-date  in  every  particular. 
It  is  absolutely  reliable;  the  names  of  its  editors  are  among  the  greatest 
in  every  field  of  research.  As  a  dictionary,  it  defines  25,000  more  words 
than  any  other  dictionary.  As  an  encyclopedia,  it  treats  50,000  subjects, 
covering  the  whole  field  of  human  knowledge. 


Half  Leather  Binding 

Free  For  Examination 

If  you  reply  at  once,  we  will  send  you  a 
complete  set  at  once,  all  express  charges 
prepaid,  for  examination.  If  you  like  the 
books  you  can  pay  for  same  in  little 
monthly  payments.  If  you  don  t  like 
them,  return  them  to  us  and  we  Will  pay 
return  charges. 

Mail  the  Coupon  To-day.   £C^ 

This  is  onlv  a  limited  edition,  and  will  not 
last  long.  You  must  reply  promptly  to  take 
advantage  of  the  bargain. 

THE  WERNER  CO.,  Akron,  O. 


Mark  and  Mall  this  Coupon 


THE  WERNER  CO.,  Akron,  Ohio. 


Pop.  El.  12-09 

You  may  send  me  on  approval  for  10  days  one  set  of  the  AMERI- 
CAN ENCYCLOPEDIC  DICTIONARY,  bound  in  the  style  indi- 
cated by  having  the  "X"  beside. 

Full  Sheep  Binding.  Regular  price  164.00.  I  will  pay  for  the 
same,  if  I  decide  to  keep  the  books,  as  follows:  fi. 00  after  I 
examine  them  and  $2.00  a  month  until  your  special  price  of 
$25.00 is  paid. . :_ 

Half  Morocco  Binding.    Regular  price  $56.00.    I  will  pay  for  the 

Same,  if  I   del  Ide  to  keep  the  books,  as  follows:    II  00  alter  I 
examine  them  and  $2.00   a  month  until  your  special  price  of 

$2 1.00  is  paid. . . , 

Library  Cloth  Binding.  Regular  price  $42.00.  I  will  pay  for  the 
same,  if  I  dei  ide  to  keep  the  books,  as  follows:  $1.00  after  I 
examine  them  and  $2.00  a  month  until  your  special  price  of 
$16  00  is  paid. __ „ 

Y'Mi  are  to  send  the  Bel  of  five  volumes,  delivery  charges  paid. 
It  not  satisfactory  I  will  return  books  Within  10  days  alter  delivery, 
at  your  expense  lor  return  charges. 
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Electric  Light  is  Now  Cheaper 

rVt  one  sweep  the  cost  of  Electric  Light  has  been  cut  in  two  by 
the  invention  of  a  new  lamp  which  fits  any  electric  light  socket 


General 


Electric 


TUNGSTEN  LAMP 


A  night  picture  of  Madison  Square  Garden,  New  York,  during  the  recent  Electric  Show — the  most  beau- 
tiful example  of  Electric  Lighting  ever  seen.  The  General  Electric  Tungsten  Lamp  was  used  exclusively 
— the  highest  tribute  of  the  Electric  Lighting  World. 

Ask  your  Electric  Light  Company  about  this  new  lamp  to- 
morrow morning.  Find  out  why  it  is  so  economical.  Learn 
how  you  can  now  have  Electric  Light  at  one-half  the  old  cost- 
When  you  have  these  new  facts  you  will  plan  to  use  Electricity 
immediately. 

Here  is  the  lamp  and  the  carton  it  comes  in.  Accept  only 
the  genuine  General  Electric  Tungsten  Lamp.  The  G.E. 
monogram  on  box  and  lamp  is  its  guarantee. 

This  lamp  has  a  new  metal  filament  which  uses  less  than 
half  the  Electricity  used  in  old  style  lamps  of  equal  candle 
power.  It  burns  at  any  angle  and  has  an  average  life  of  one 
year  or  800  hours'  use. 


Standard    S 


lzes — Watts  Used  25       40       60 

(Candlepower  is  four-fifths  total  watts  used.) 


IOO 


250 


G.E.  32  Candle, 
40  Watt  Tungsten 
Lamp. 


(Valuable  Information  on  Electric  Lighting  is  given\ 
in  G.E.  Tungsten  Booklet  No.  35.  Write  us  for  it./ 


General  Electric  Company,  DePt.  30  Schenectady,  N.  Y. 

The  Largest  Electrical  Manufacturer  in  the  World 
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Webster's  New  $8.50  Encyclopedic  Dictionary  FREE  with  every  order! 
LATEST-GREATEST-CHEAPEST 

Magnificent  1909  Edition— Fresh  from  the  Press— of  the 

New  Americanized  Encyclopedia 

The  most  comprehensive,  authoritative,  up  to  date  Encyclopedia  in  the  world. 

TREMENDOUS  PRICE  REDUCTION-AN  OVERWHELMING  BARGAIN 


Extraordinary 

half  price 

offer. 

You  save  50% 

by  ordering 

NOW. 


The 

highest  possible 

value. 

The 

lowest  possible 

price. 


$1.00  SECURES  THE  SET.    Sent  FREE  for  Examination 

The  Most  Stupendous  Free  Trial  Offer  Ever  Known  in  the  World  of  Books 

Other  books  may  be  DESIRABLE-the  Encyclopedia  is  INDISPENSABLE      I, .solves ;  all   problems, 
literature  all  forms  of  government,  all  systems  of  religion.     It  re\  eals ,aii  tnai -  Jge  wu  scenes,  all  victories  of  brain 

Edward  Freeman,  Lord  Kelvin  .Robertson  Smith,  Sir  gggj^^gg. J  ffi  taftBS  B.  Reed,  Carroll  Wright; 
"^J£S£&£S!!g£S£E  fiS^KSS&SS  so  overwhelming  that  it  reigns  without  a  rival 
in  the  realms  of  scholarslnp.  the  and  contains 

world-voyage  and  die  great  Italian  earthquake.  „,...         f  fh-  ^ 

Specia   Half -Price  Off  er.    ^--VA^SS"    / 

la^^S^^P^^^SB'8    ,/       P-  sea,  me  for   - - 

most  famaus  Encyclopedia  and  equally  famous    3  fvXe^an  expense   for  a  lim-  <V         nation  prepaid  a  complete  set 

reference  library  of  enormous  extent  and  unmatchable  value  at  an  expense,         a  ^  ^  ^  AmericanUed 

ited  time,  of  only  SEVEN  CEMIb  rH-K  DAY.  I  ^         Encyclopedia  in  half  morocco 

,.,      ..  KT  SiRn  and  mail  the  attached  coupon  and  we  O-        binding  at  your  SPECIAL  HALF- 

Send  NO  Money  IN  OW.     will  ship  you  a  complete  set  for  five  days  *>         pRICE  offcr  of  $46.00.      If  the  set  is 

FREE  examination.     You  can  return  them  AT  OUR  EXPEND  it  they  tail  *y         satisfactory,  I  agree   to  pay  upon  the 

to  give  you  entire  satisfaction.     We  pay  all  transportation  charges,     snouia  "V         purchasc  price  the  sum  of  Si.oo  in  cash 

you  desire  to  purchase,  then  send  us  Si. co  as  first  payment  ^  P£y  »ie 
balance  at  the  rate  of  $2.00  per  month  for  the  cloth  and  $2. 50  per  month 
for  the  half  morocco. 

_  -         —^    .  At  these  phenomenal  prices  the  introduc 

DO  Not  Delay,      tory  sets  will  vanish  like  manic.     It  1 
the  opportunity  of  a  lifetime.     Enrich  your  mind,  adorn  your 
library,  delight  your  family  with  this  stupendous  work.  \Yrite 
TO-DAY.     Remember,    No  risk!     No   obligation!    You 
purchase  only  if  satisfied! 


The 
Booklovers' 

Society 
1 56  Fifth  Ave. 
New  York 


£ 
& 


within  5  days  after  receipt  of  goods  and 

$2.50    each    month   thereafter  for  eighteen 

"*■  months.       If  the  books  are  not  satisfactory,  I 

am    to    notify    you    promptly  and   hold    them 

subject  to  your  order. 

Also  send  me  Webster's  New  Encyclopedic 

Dictionary,  which  I  am  to  receive  absolutely  FREE 

should  L-retain  the  set. 


THE  BOOKLOVERS'  SOCIETY 


156  Fifth  Ave.,  New  York  City 


Name • 

Address •  ■ ■•........ 

If  you  prefer  the  cloth  edition,  alter  S46.00   to  $37.00,  and  $2.50 
each  month  to  $2.00. 
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An  Interesting  Proposition 

You  Can  Have  Your  Choice 

of  these  Practical 
Books  on  Electricity— 
the  best  of  their  kind 
—with  a  Handy  Elec- 
trical Dictionary  (see 
small  cut)  containing 
over  4800  electrical 
terms  and  phrases 
with  7  pages  of  dia- 
grams—if  you  will 
send  us 


As  adopted  by  the  fire  un- 
derwriters of  the  United 
States.  Contains  the  Na- 
tional Electric  Code  ex- 
plained with  numerous 
illustrations,  with  the  neces- 
sary tables  and  formulae 
for  outside  and  inside 
wiring  and  construction 
for  all  systems.  Over 
150,000  Copies  Sold. 


date  and  most  corn- 
book  on  "Wireless" 
lished.  Full  direc- 
constructing  ex- 
its, and  various 
winding  spark 
sizes  and  di- 
uning  of 
tions,  etc. 
St  ation 
etc.,  and 
on  wire- 
All  in 
200 
.  lus- 
trated,  with  \  6 
additional 
full  page 
tones  showing 
installation  of 
"Wireless"  in  the  U.  S. 
War  Ships  and  Ocean 
liners. 


in 
tain- 
tricity, 
Electric- 
netism. 
simply   ex- 
For   the  be- 
in  the  Electrical 
this  book  is  what 
want.      Over  280 
es  fully  illustrated. 


One  Paid  Yearly 


To  Popular  Electricity 


One  of  the  latest  and 
most  valuable  works  on 
electricity  for  the  ama- 
teur or  practical  electri- 
cian published.  Tells  you 
in  easily  understood  lan- 
guage everything  you  should  know 
about  various  electrical  instruments 
and  apparatus  of  all   kinds,  with 
instructions  for   conducting  inter- 
esting  experiments   with   inexpen- 
sive materials  and  tools  easily  ob- 
tained. 206  pages,  fully  illustrated. 

Remember — we  cannot  give  you  these 


AT  ONE  DOLLAR 

(Canada  $1.35,  Foreign  $1.50) 

And  25c  additional  to  cover  packing  and  ship- 
ping charges  on  the  books. 

The  subscription  must'be  for  some 
one  not  already  a  subscriber  to  POPU- 
LAR ELECTRICIiY  and  your  own  sub- 
scription will  not  do.  We  give  you  the 
books  for  getting  us  a  new  subscriber— 
not  for  subscribing  yourself. 

POPULAR  ELECTRICITY  appeals  to 
all  classes  of  readers — has  something  of 
interest  for  everybody.  Your  friend — 
neighbor — business  associate — fellow  em- 
ploye^— any  one  of  the  people  with  whom 
you  come  in  contact — only  needs  to  have 
you  call  attention  to  our  magazine  to  be- 
come interested  and  give  you  a  subscription. 

A  few  minutes  work  will  win  you  the  books. 
Many  of  our  readers  have  already  taken 
advantage  of  this  offer.      Why  not  you? 

Don't  let  this  chance  slip.  Select  the 
book  you  want,  send  in  the  subscription 
with  remittance  (including  the  25c  for 
charges)  and  we  will  forward  book  and 
dictionary  at  once. 

books  with  your  own  Subscription 


POPULAR  ELECTRICITY  PUB.   CO. 

Monadnock  Block,  Chicago,  111. 

Gentlemen:     Enclosed  find  $ for  which  send 

POPULAR  ELECTRICITY  to  (subscriber's  name  and 
address  here      Not  your  own.) 

Name Town 

St.  &No State 


Send  me  HANDY  ELECTRICAL  DICTIONARY 

and  (name  of  book  wanted) 

as  per  your  special  offer. 

Write  your  name  and  address  plainly  on  space  below. 


N  ame Town . 


St.&No State. 
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The   Utility   Electric  Outfit 

Iron,  Dish   and   Stand   packed  in  leather  bag 


The    Aristocrat   Among   Electric   Irons 

HERE  is  an   electric  iron  that  is-  lighter,  daintier, 
prettier,  than  any  other.      It  is  so  built  that  it  has 
wonderful   ironing   capacity,    and   will    do   more 
work  than  many  irons  weighing  twice  as  much. 

But  the  Utility  outfit  combines  Iron,  Stove  and 
Tong  Heater.  When  you  unpack  the  nifty  ooze 
leather  bag,  you  find  the  following : 

—a  nickel-plated  iron  weighing  2\  lbs.,  with  cook- 
ing stand, 
—a  nickel-plated   copper  cooking  dish,  with  cover 

and  ebonized  handle, 
—attachment  for  heating  curling  tongs. 
—a  switch  plug  with   8   feet  of   flexible  cord  and 

connecting  plug. 
Everything,  bag  included,  weighs  3 J  lbs.,  and  the 
package  is  less  than  4  inches  square  and  6  inches  high. 

The  Utility  Iron  is  the  newest  member  of  the  Hot  Point  family— 
we  make  the  famous  Hot  Point  Iron  that  has  been  sold  or  several 
years  in  all  parts  of  the  country.  The  Utility  Iron  is  the  refined 
expression  of  the  experience  which  we  have  accumulated  during  the 
five  years  we  have  been  manufacturing  electric  irons. 

The  Utility  Iron  is  simple  and  sturdy  and  strong.  It  will  iron 
all  kinds  of  light  work,  and  does  such  things  as  shirtwaists  even  better 
than  a  bigger,  clumsier  iron. 


WITH  electric  lights  in  your  home,  you  cannot 
afford    to    get    along    without    a    Hot    Point 
Electric  Iron. 

For  all  kinds  of  domestic  work,  you  should  have 
a  6  lb.  Standard  Model.  But  even  then  you  should 
have  this  new,  light-model  Utility,  for  your  own  per- 
sonal use  and  for  traveling. 

Hot  Point  Irons  attach  to  any  light  socket  in- 
stantly; heat  up  so  that  you  can  begin  ironing  in  a 
couple  of  minutes;  cost  very  little  to  use  and  last 
for  years. 

Our     Binding     Guarantee 

We  guarantee  every  electric  iron  we  make 
against  mechanical  and  electrical  defects,  and  troubles 
of  any  kind,  not  due  to  carelessness. 

What     the     Utility     Outfit     Does 
As  an  Iron,  it  does  all  sorts  of  ironing,  except 

the  heaviest  household  work. 

As  a  Stove,  it  will  boil  two  or  three  cups  of 

water    in    a    very    few    minutes,    in  the  dish  that  is 

provided. 

As  a  Curling  Tong    Heater,  it  will  heat 

the  tongs  quickly  at  no  expense  for  extra  current. 

How     to     Get    a    Utility     Outfit 

The  Hot  Point  Iron  is  on  sale  by  a  great  many 
dealers  or  lighting  companies  all  over  the  United 
States.  Go  to  your  dealer  or  lighting  company  first. 
If  they  do  not  have  it,  order  direct. 

We  are  so  anxious  that  you  should  examine  this 
Utility  Hot  Point  Iron  that  we  will  prepay  the  express 
charges  ourselves  from  the  factory  to  any  town  in  the 
United  States  where  it  is  not  on  sale. 

Be  sure  to  give  voltage.  If  uncertain,  call  up 
the  lighting  company  or  look  for  the  label  on  one  of 
your  lighting  bulbs. 

This     is     the     Only     Utility     Iron 

There  is  no  other  Utility  iron  that  weighs  so  little  and 
does  so  much  work.  No  other  iron  with  a  dish  and  curl- 
ing tong  heater.  No  oilier  iron  packed  in  a  dainty  ooze- 
leather  shopping  bag. 

No  oilier  iron  has  the  Hot  Point  so  that  you  can  iron 
right  up  into  the  tucks  and  folds;  nor  cool  handle  so  that 
VOU  need  never  use  a  holder. 

For   these   reasons,  and  manv  others,  we  urge   you   to 

accept  no  substitute,  if  you  cannot  get  the  Hoi  Point 
Iron  (Standard  or  Automatic  or  Utility)  m  your  town,  use 
the  below  coupon. 


PACIFIC  ELECTRIC  HEATING  CO, 

Main  Office  and  Factory:     Ontario,  Cal. 
Eastern  Factory:  560  Washington  Boulevard, 

Chicago,  III.  Send  order  to  nearest  point. 


Central  Station  Managers  and  Dealers 

This  is  but  one  of  the  many  advertisements  we  arc 
running.  We  want  to  turn  orders  in  your  town  to  you. 
Order  samples,  subject  to  30  days  approval.  State  num- 
ber you  will  be  able  to  use  and  we  will  name  special 
quantity  price.     Give  voltage 


PACIFIC    ELECTRIC    HEATING    CO. 

Ontario.  Oal.       Chicago.    ill.  (Address  nearest  office.) 

Please  Bend  me  further  particulars  aboul  Hoi  Poinl   Electric  Irons. 

Send  me,  charges  prepaid,  one  Utility  outfit,  SG.00. 

Enclosed  is  check  in  payment  of  same. 


Name 
Street 

City 


Voltage 


Slate 


1  inquired  about  it  of 


r.  p.  I  lei  t. 


.     .  ,  *i„«   pAniil<ir  l-Mortriritv   when   writine  to   Advertisers. 
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Im  proud  so  many  good  Crafts- 
men now  read  my  Magazine 

I  want  10,000  more  Readers  who  do  things,  for  the 
NATIONAL  MAGAZINE  by  January  1st.  Let  me  send 
my  Magazine  on  4  months9  FREE  TRIAL  and  one  of 
my  splendid  Gift  Books  FREE. 

I  Know — 


That  I've  only  to  get  my  magazine 
into  the  homes  of  the  reading,  think- 
ing American  people — to  make  them 
readers  of  the  NATIONAL  for  good 
and  always. 

You  read  newspapers  for  news 
matters. 

You  read  Popular  Electricity  for 
helps  and  suggestions  on  Electricity 
practically  applied. 

You  will  read  my  magazine  to  get 
and  keep  a  close  grip  upon  real  hap- 
penings in  the  every-day  life  of  our 
Nation. 

You'll  want  my  magazine  in  your 
home 

For  Yourself,  For  Your 
Wife,  For  Your  Sons 
and    Daughters. 

I  was  reared  among  workers  and 
I  learned  very  early  the  things  that 
have  moulded  my  career — that  are 
largely  responsible  for  whatever  suc- 
cess I  have  attained. 

I  know  that  the  young  man  and 
young  woman  in  the  home — your 
son  and  your  daughter — want  to 
keep  in  close  touch  with  the  outer 
world — with  national  life 

Give  them  a  clean,  wholesome, 
human  magazine  that  appeals  to  the 
best  that  is  in  them. 

The  articles  on  "Affairs  at  Wash- 
ington" are  the  most  widely  quoted 
that  appear  anywhere.  Actual  word- 
photographs  of  inside  life  at  the 
Capitol,  flash-lights  of  public  men, 
and  the  big  National  happenings,  a 
unique  and  exclusive  feature  of  the 
NATIONAL,  first  suggested  by 
William  McKinley. 

But  the  NATIONAL  MAGA- 
ZINE isn't  Washington  alone.  Not 
by  a  long  way;  it  is  as  big  and 
broad  as  its  name. 

It  takes  in  every  state  in  the  forty- 
six — touches  every  corner  of  the 
country. 


I  am  enthusiastic  about  the 
NATIONAL  MAGAZINE  and  I 
have  a  right  to  be.  No  other  pub- 
lication has  ranked  with  it  in  win- 
ning readers  among  the  plain  people 
of  the  country,  as  Lincoln  loved  to 
call  us. 

I  want  you  to  be  one  of  my 
readers. 

I  want  you  to  know  the  good 
things  in  the  NATIONAL  MAGA- 
ZINE, and  I  want  you  to  have  your 
choice  of  these  two  splendid  gift 
books. 

THESE  GREAT 
BOOKS  FREE 

"HEART    THROBS"  the  Old 
Scrap   Book 

was  compiled  by  50,000  readers  of 
the  NATIONAL  MAGAZINE 
sending  me  their  favorite  poems, 
sentiments  —  gems  of  real  heart 
interest  that  have  helped  them  in 
their  daily  lives  and  inspired  them 
to  better  things.  I  paid  $10,000  in 
cash  for  these  contributions  and 
found  in  them  fabulous  riches  of 
helpful  human  thought. 

You  will  find  in  "Heart  Throbs" 
the  gems  of  sentiment  that  you  love 
best,  and  hundreds  of  new  and  old 
thoughts  that  will  help  along  the 
way.     The  other  book  is 

"THE  HAPPY  HABIT" 

Through  all  my  life  I  have  gone 
about  with  both  eyes  open  for  the 
bright,  cheerful,  do-your-heart-good 
kind  of  things  that  happen  on  the 
brighter  side  of  life. 

Best  cure  in  the  world  for  the 
blues — best  'livener  of  dull  hours. 

Both  books  are  well  printed  and 
beautifully  bound  in  gold  and  gar- 
net— they  are  selling  in  the  book 
stores  for  $1.50.     But — 

Because  I  want  you  for  a  sub- 
scriber to  the  NATIONAL  MAGA- 
ZINE, I  am  making  this  great  offer. 


Send  me  $1.50  (regular  price) 
for  a  year's  subscription  for  the 
NATIONAL  MAGAZINE  and  I'll 
send  you,  prepaid,  either  one  of 
these  splendid  gift  Books,  "Heart 
Throbs"  or  "The  Happy  Habit," 
and  if  you  wish,  I'll  autograph  the 
first  1000  books  ordered. 

Choose  the  book  you  like;  of  if 
you  prefer 

I'LL  SEND  BOTH  BOOKS 

and  let  you  take  your  choice 

and  return  the  other  one  to  me. 
That's  how  much  I'll  stake  on  your 
honesty  and  your  interest.  I'll  do 
even  more 

FOUR  MONTHS'  FREE  TRIAL 

I'll  give  you  four  months  to  prove  the 
wonderful  value  of  the  NATIONAL 
MAGAZINE.  If  at  the  end  of  that 
time  you  say  you  are  not  satisfied, 
I'll  return  your  money.  Tell  me 
how  I  could  make  a  fairer,  squarex 
offer. 

Now,   neighbor,    just  fill  out  th, 
coupon   and   mail   it    to  me  today. 
Address  me  personally — Joe  Chap- 
pie,   Editor     National     Magazine, 
Boston,  Massachusetts. 

Pin  your  check — money  order  will 
do — to  this  coupon  and  mail  direct 
to  me. 
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FREE  BOOK  COUPON 

Joe  Chappie,  Boston,  Massachusetts. 

Dear  Sir: — I  accept  your  offer  and  en- 
close $1.50  for  which  please  send  me 
NATIONAL  MAGAZINE  for  one  year 
and  a  jree  copy  of  the  Gift  Book. 


Indicate  your  choice 

I  understand  that  I  have  the  privilege 
of  discontinuing  this  subscription  at  the 
end  of  four  months  if  I  am  not  satisfied 
with  the  magazine  and  will  receive  my 
money  back  in  full. 

Name 

Address 

Please  mention  if  you  want  me  to  send  both 
books,  so  you  can  choose  the  one  you  like  best. 
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3to5 
Years 
Learning 
a  Trade 


We  Teach  you  Quickly 
and  Thoroughly 


We  teach  you  more  thor- 
oughly and    more    accu- 
rately  than  the   old   ap- 
prentice  system.        Hun- 
dreds of  satisfied    money- 
making   graduates   who 

Earn  $5.00  to  $8.00  Per  Day 

prove  it.     Our  equipment  and  our  methods 
are   far   ahead  of  any   other    institution   in 
America.    Our  schools  are  open  every  work- 
ing day  in  the  year.     You  can  enter  any 
time.    There   is   no   age    limit.     We   have 
students  from  i6to  60.    We  have  no  classes 
— you  get  individual  personal  instruction. 
Tools  and  practical  working  ideas  take  the 
place  of  books.    Drawing  and  estimating  are 
included  with  each  trade,    and  prepares  the 
students  for  the  best  positions,  or  to  start  a  busi- 
ness for  themselves 

Let  us  teach  you  Plumbing,  Electricity,  Bricklaying  or    BRICKLAYING 
Mechanical  Drafting  and  assist  you  to  a  good  paying  posi- 
tion upon  graduation. 

No  woman  or  machine  can  take  your  job    in  these   trades. 
Now  is  the  time  to  begin. 

Sent  FREE— Large  illustrated  Catalog  giving  full  particulars  of 

our  entire  instruction.  Write  lor  it  today  and  start  on  Hi*'  road  to 
independence  and  a  large  income.     Address  me  personally. 

L.  L.  COOKE,  Director 

COYNE  NATIONAL  TRADE  SCHOOLS 


Learn  a  Profitable 

Trade  in  a 

Practical  Way 

It  pays  to  learn  a  trade.      The 
skilled  worker  is  given  prefer- 
ence everywhere  and  the  man 
with  a  trade   is   independent 
for  life.    No  trades  will  pay 
vou  as  well  as  those  of  the 

Electrician 
Plumber 
Bricklayer 


Mechanical 
Draftsman 

We  teach  these  trades  by 
practical,  individ- 
ual instruction 
under  ac- 
tual work- 
ing condi- 
tions, and 
are    the 
first    and 
onlyschools 
that   do   it. 


i\ 


L 


1725  N.  Ashland  Ave.,    Cor.  Wabansia  Ave. 
CHICAGO,  ILL. 


DRAUGHTING 
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EVERY  MAN  WHO  SHAVES 

knows  that  the  ordinary  light,  no  matter  how  bright,  leaves  a 
shadow  on  the  side  of  the  face  away  from  the  lamp.  You  can  obvi- 
ate this  by  turning  and  twisting,  but  if  the  light  is  above  your  head 
no  amount  of  turning  will  throw  the  light  squarely  under  your  chin. 


FEDERAL 
ELECTRIC  SHAVING  MIRROR 

Throws  the  light  directly  on  the  lower  half  of  the  face  where 
needed — but  not  in  the  eyes — allowing  the  user  to  complete  the 
operation  of  shaving  quickly  and  naturally.  No  awkward  and 
tiresome  positions  necessary.     Saves  both  time  and  temper. 

<I  The  Federal  Shaving  Mirror  is  the  best  gift  you  can  select  for 
the  man  of  the  house.  Handsome  nickel  frame,  adjustable  to  hang 
on  wall  or  stand  on  table — attaches  to  any  electric  light  socket. 

*§  Special  Holiday  Offer — We  will  send  Mirror  complete  to  any 
part  of  the  United  States  on  receipt  of  $3.95. 

^  Send  draft  or  money  order  to 

FEDERAL  ELECTRIC  COMPANY 

LAKE  AND  DESPLAINES  STREETS  CHICAGO 
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These  Famous  Watches 


m 


Tremendous  Saving 


! 
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Thousands  Saving  Watch  Money- Why  Not  YOU  ? 

OUR  OFFER 


We  have  purchased,  direct  from  the  maker,  an  immense  stock  of  the 

best  and  most  famous  watches  in  America,  which  we  are  offering  at 

prices  that  mean  an  actual  saving  of  from  $3  to  $20  on  every  watch. 

To  prove  to  the  public  that  we  are  cutting  under  the  prices  at  which  the 


e'makeof  watchesare  sold  by  retail^ jewelers,  we  are  sending  them _  out  on  approval   express  prepaid. 


depending  on  the  grade  you  select. 

same  make  of  watches  are  sold  by  - 

with  return  privilege  if  not  found  to  be  the  most  astounding  bargains  ever  offered  to  watch  buyers. 

America's  Most  Famous  Watch 

Sold  by  Retail  Jewelers  at  Almost  Double  Our  Prices 

For  39  years  these  watches  have  stood  for  supremacy  in  watchmaking  skill.  Their  fame  is  as  wide  as  the 
world  To  state,  in  a  public  announcement,  the  name  of  this  watch,  would  ruin  the  trade  of  thousands  of 
retail  jewelers  who  sell  these  watches  at  "fixed"  prices. 

Our  catalog  gives  inside  information  that  will  create  a  tremendous  sensation.    Send  for  it  NOW. 

10,000  Watches  to  Be  Distributed 

For  EXAMINATION  and  COMPARISON 

We  will  send  anv  watch  you  select,  from  among  the  ten  thousand,  for  30  days'  examination  and  test.    _ 
The  distribution  is  now  in  progress.  Every  mail  brings  a  deluge  of  applications.   The  public  is  awakening 
to  the  fact  that  the  present  retail  prices  on  watches  are  an  outrage.    Our  offer  gives  you  the  opportunity  to 
actually  have  the  watch  in  your  hands  for  the  most  rigid  comparisons  and  tests  without  risking  a  single  penny. 

Greatest  Opportunity  in  Watch  History! 

Remember  that  this  great  offer  is  made  on  a  watch  whose  maker's  name  has  been  the  "watchword"  for 
over  a  generation  Our  great  Watch  Catalog  proves  that  we  make  the  lowest  prices  ever  offered  in  the 
history  of  the  watch  business. 

__________  -  _--  TnY    T/s.  Your  credit  is  good  with  us  whether  you  choose  an 

POklllTfA  f  I!*-.  PI       V\\      If  inexpensive    watch   or   one    of    the   most    elaborate 

\^r\.i_ii-/l  1  WJ  U1C  1  V/J_#I_i_V^»  styles.  A  small  amount  paid  monthly  secures  just 
as  low  prices  as  cash  with  order.    We  give  you  the  same  liberal  credit  that  is  extended  to  retail  jewelers. 

Our  25- Year  Guarantee  Watches  for  Christmas! 

This  is  your  opportunity— RIGHT  NOW!— before 
CHRISTMAS— to  get  awatch  ata  I  remendotis  saving. 
What  finer  gift  could  you  make  than  one  of  these 
famous  watches. 

Send  Postal  Quick  for  Great  Watch  Catalog  Free! 

Send  a  postal  at  once  for  Beautiful  Christmas  Catalog  See  the  magnificent  collection  of  Watches  the 
brilliant  array  of  Diamonds  and  Jevte\ry-All  Offered  at  Marvelously  Low  Prices!  ^Zf™  ^TZl* 
Catalog  gives  inside  facts  about  the  watch  situation.     Saves  you  at  least  one-third  on  the  price.    Send  Now! 

LINCOLN  WATCH  &  JEWELRY  CO-,  3358  Mosprat  St.,Chicago 

For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


Our  25  year  guarantee  on  every  one  of  these  famous 
watches  is  the  broadest,  most  sweeping  Watch  Guar- 
antee ever  made,  worth  everything  to  the  owner,  * 


POPULAR  ELECTRICITY 


y 


Will    INSTRUCT    PERSONALLY   a 

limited  number  selected,  ambitious  men  in 

Practical  Drafting,  Detailing,  Designing 

Draftsmen  Drawing  $125-$  150  Monthly 

Are  NOT  MADE  in  Schoolrooms, 
Are  NOT  MADE  by  Reading  Books, 
Are  NOT  MADE  by  making  Copies, 
Are  NOT  MADE  at  home  drawing  pictures 
from  printed  book  lesson. 

LET  ME  TELL  YOU: 

It  requires  actual,  practical,  up-to-date 
DRAFTING-ROOM  WORK  to  train  YOU  to 
gain  the  PRACTICAL  EXPERIENCE  that  your 
employer  will  demand  of  you. 


FREE 


This  $13.85 

DRAWING  OUTFIT 

and  Free  Position 

As  Chief  Draftsman  of  Engineering  firm  I  know 
exactly  the  Quality  and  Quantity  of  PRACTICAL  training, 
knowledge  and  actual  up-to-date  experience  (not  school 
knowledge)  you  must  have,  in  order  to  obtain  a  good 
position  and  advance  to  highest  salary. 

f    .       INSTRUCTIONS  UNTIL  COMPETENT  and 
give    pLACED  in  POSITION  at  above  Salary 

DON'T  waste  TIME  and  MONEY  trying  to  learn 
from  books  or  printed  "STUFF"  you  can  only  learn  on 
PRACTICAL  WORK  which  I  furnish  you. 

Addres.  CHIEF  DRAFTSMAN 

Div.  10.  Eng's  Equip't  Co.  (Inc.),  Chicago 

For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


Electricity 


It  sped  with  a  power  supernal  that  laughed  at 

the  laggard  Time, 
It  raced  through  the  silence  eternal,  it  throbbed 

with  the  great  star-chime, 
It  flashed  through  the  desolate  places  where 

dust  of  dead  worlds  is  blown, 
It  leaped  from  the  outermost  spaces,  past  systems 

and  suns  unknown. 

Ho,  out  of  the  uttermost  regions  it  leaped  to  the 

waiting  earth; 
The  strength  of  a  legion  of  legions  by  it  has 

been  given  birth, 
And  no  man  may  say  why  it  lingers,  and  none 

may  its  course  pursue — 
But  you  with  a  turn  of  your  fingers  are  bidding 

it  work  for  you. 


—Wilbur  D.  Nesbit 
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Torpedo  Controlled  by  Wireless 


A  French  inventor,  M.  Gabet,  has  come 
forward  after  seven  years  of  work  and 
demonstrated  that  he  has  invented  a  marine 
torpedo  which  responds  readily  to  the  action 
of  wireless  electricity.  Recently  he  made 
tests  on  the  Seine  at  Paris  which  showed 
that  he  had  succeeded  in  producing  some- 
thing more  than  a  mere  toy. 

The  contrivance  when  out  of  water  has 
the  appearance  of  being  two  torpedoes,  one 
above  the  other  and  about  six  feet  apart. 
The  upper  part  is  merely  a  floater,  the  lower 
section  being  the  real  torpedo.     In  it  are  a 
motor  storage  battery,  an  apparatus  for  re- 
ceiving the  Hertzian 
or    wireless    waves, 
and  at  the  nose  an 
explosive  ch  arg]e 
weighting  ^i , 8 o o 
pounds.     The   ordi- 
nary    torpedo     con- 
tains but  200  pounds. 
When  placed   in  the 
water  the  engine  of 
destruction  sinks   to 
the  upper    floater, 
which    carries  two 
masts  and  antennae 
for  receiving  the  wire- 
less impulses.    Upon 
the  masts  are  electric 
lamps  which  are  automatically  lighted  by  the 
battery   current   as    soon    as    the    Hertzian 
waves  reach  the  antennae;  they  are,  however, 
directed   aft  so  as   to   be   invisible    to    the 

enemy. 

In  the  experiments  on  the   Seine  the  in- 
ventor made  use  of  an  instrument  which 


ILLUMINATED  CATHEDRAL 


somewhat  resembled  a  piano.  When  he 
touched  one  of  the  keys,  the  torpedo,  which 
was  some  distance  away,  responded  at  once. 
By  sending  a  varying  number  of  waves  he 
moved  the  rudder  of  the  contrivance  to  right 
or  left  as  he  pleased.  It  should  be  re- 
membered, however,  that  the  wireless  waves 
do  not  themselves  operate  the  screw  or  rud- 
der, they  simply  control  the  apparatus. 

Cathedral  at  Night  in  City  of  Mexico 

Electrical     illumination     plays     an    im- 
portant part   in   the   annual   celebration  of 

Mexico's  indepen- 
dence, in  the  City  of 
Mexico.  One  of  the 
attractive  features  of 
the  event  is  the  bril- 
liant display  of  lights 
on  the  nights  of  Sep- 
tember 15  and  16, 
upon  the  massive 
towers  of  the  great 
cathedral  edifice 
which  fronts  on  the 
Zacolo  Plaza,  diag- 
onally across  from 
he  National  Palace. 
These  towers  reach 
to  a  height  far  above 
all  otherrbuildings  in  that  quarter  of  the  city 
and  the  electrical  illumination  may  be  seen 
from  all  points  in  the  broad  valley  of 
Mexico.  The  lower  part  of  the  cathedral 
is  shrouded  in  darkness,  the  faint  lights 
upon  .  the  plaza  being  eclipsed  by  the 
brilliant  illumination  of  the  towers. 


Elementary  Electricity 

By  PROF.  EDWIN  J.  HOUSTON,  PH.  D.  (Princeton) 


CHAPTER    XX. — ELECTRO-MAGNETS. 


As  shown  in  Chapter  V,  the  passage  of 
an  electric  current  through  any  conductor 
is  attended  by  the  production  of  magnetism. 
There  now  remains  to  be  explained  the 
manner  in  which  this  property  of  an  electric 
current  is  utilized  in  the  production  of  work- 
ing magnets. 

Very  early  in  his  experiments,  Oersted  dis- 
covered that  the  magnetism  produced  by  an 
electric  current  possesses  a  polarity  which 
depends  on  the  direction  in  which  the  cur- 


fig.  41. 


ILLUSTRATING    THE    DIRECTION 
OF  MAGNETIC  FLUX 


rent  is  flowing  through  the  circuit.  This 
is  only  another  way  of  saying  that  the  direc- 
tion of  the  circular  magnetic  streamings,  or 
lines  of  magnetic  flux  surrounding  the  con- 
ductor, changes  with  a  change  in  the  di- 
rection of  the  current.  For  example,  if  an 
electric  current  flows  through  a  conducting 
wire  (DD)  Fig  41,  in  the  direction  indi- 
cated by  the  arrow  from  below  the  plane 
(BB);  that  is,  upwards,  the  circular  lines 
of  magnetic  flux  produced  will  have  a  di- 
rection opposite  to  that  of  the  hands  of  a 
clock;  that  is,  will  be  counter  clockwise. 
If,  however,  the  direction  of  the  electric 
current  is  changed  so  that  it  flows  from  above 
downwards,  the  magnetic  flux  will  be  clock- 
wise or  in  the  same  direction  as  the  hands 
of  the  clock. 

The  magnetization  of  a  bar  of  soft  iron 
or  steel  by  the  passage  of  an  electric  current 
can   be   readily   understood.     Suppose,   for 


example,  that  an  electric  source,  such  as 
the  single  voltaic  cell,  represented  in  Fig. 
131,  has  its  terminals  connected  as  shown 
with  a  single  coil  of  wire,  so  that  the  current 
flows  from  the  positive  pole  (C),  through 
the  coil  and  returns  to  the  cell  at  its  negative 
pole  (Z),  then  the  circular  lines  of  magnetic 
flux  will  pass  downwards  through  the  face  of 
the  coil  of  wire  as  indicated.  If,  now,  a 
bar  of  soft  iron  (SN),  be  placed  above  the 
coil  in  the  position  shown,  the  lines  of  mag- 
netic flux  will  pass  through  it,  entering  at  the 
upper  end  and  passing  out  at  its  lower  end 
and  thus  magnetizing  it.  Since  it  has  been 
agreed  to  call  the  north  pole  of  a  magnet 
the  pole  from  which  the  magnetic  streamings 
pass  out  and  the  south  pole  the  pole  at 
which  they  enter,  it  is  evident  that  the  lower 
end  of  the  bar  will  have  north  polarity  and 
the  upper  end  south  polarity. 

If,  however,  the  direction  of  the  current 
through  the  coil  is  changed,  as  by  changing 
the  battery  connections,  the  magnetic  flux 
will  thread  through  the  face  of  the  coil  up- 
wards, so  that  the  end  (N)  of  the  bar  nearest 
the  coil  will  then  have  south  polarity,  and 
the  furthest  end  or  (S),  north  polarity.     A 


FIG.    I3I.       MAGNETIZATION    OF   A    BAR   OF 
IRON    BY   CURRENT- CARRYING   COIL 

bar  of  soft  iron  magnetized  in  this  manner 
by  the  passage  of  an  electric  current  is 
known  as  an  electro-magnet. 

The   strength   of   an   electro-magnet   de- 
pends on  the  quantity  of  magnetic  flux  pass- 
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ing  through  its  circuit.  When,  therefore, 
it  is  desired  to  obtain  a  strong  electro- 
magnet, the  amount  of  magnetizing  flux 
must  in  some  way  be  increased.  In  order  to 
understand  how  this  can  be  done  it  is 
necessary  to  consider  the  peculiarities  of 
the  magnetic  circuit. 

There  are  many  points  of  resemblance 
between  electric  and  magnetic  circuits.  In 
the  electric  circuit,  something  called  elec- 
tricity, obtained  from  an  electric  source, 
passes  through  a  conducting  circuit,  and 
entering  an  electro-receptive  device  pro- 
duces in  it  one  or  another  of  the  many 
effects  electricity  is  capable  of  producing. 
Generally  speaking,  the  greater  the  quantity 
of  electricity  passing  the  greater  will  be 
the  amount  of  this  effect.  If  the  electro- 
receptive  device  be  an  electro-magnet,  the 
greater  the  quantity  of  electricity  flowing 
through  the  magnetizing  coils,  the  greater 
will  be  the  quantity  of  magnetic  flux,  and 
consequently  the  greater  the  strength  of 
the  magnetism. 

In   the    same    way   when    the    magnetic 
streamings  or  flux  passing  out  of  a  magnet 
at   its   north    pole    and    re-entering    at   its 
south    pole,    pass   through    any   substance, 
they    are    capable    of    producing    magnetic 
effects  which  will  increase  in  intensity  with 
an  increase  in  the  quantity  of  flux  passing. 
If    these    electro-receptive    devices    consist, 
as  they  generally  do,  of  masses  of  soft  iron, 
they  will  immediately  become   magnetized 
as    the    flux    passes    through    them.     The 
polarity  of  the  magnetism  so  produced  will 
depend  on  the  direction  of  the  flux,  since  the 
parts  at  which  the  flux  enters  thereby  acquire 
south  magnetic  polarity,    and  the   parts  at 
which  it  passes  out,  north  magnetic  polarity. 
The  quantity  of  flux  passing  through  a 
magnetic  circuit  depends  not  only  on  the 
magnetic  source  producing  the  flux  but  also 
on  the  character  of  the   medium  forming 
the  magnetic  circuit  through  which  the  flux 
passes.     In  the  electric  circuit  the  strength 
of  the  electric  flux  of  current    passing    is 
measured  in  units  of  electric  current  known 
as  amperes.     This  strength  depends  on  the 
quantity  of  electricity  set  in  motion  by  a 
force  known  as  the  electro-motive  force,  or 
electricity-moving  force,   or  E.   M.   F.     In 
other  words,  it  depends  primarily  on  the 
number  of  units  of  electric  pressure  or  volts 
the  electric  source  is  capable  of  producing. 
I '  But  the  strength   of  the  electric  current 
produced  by  any  source   also  depends  on 


what  is  known  as  the  electric  resistance  of 
the  circuit.     The  electric  resistance  is  meas- 
ured in  units  of  electric  resistance  called 
ohms.     The  resistance   of   a    circuit  varies 
among  other  things  with  the  character  of 
the  material  forming  the  circuit  as  well  as 
with  the  length  and  area  of  the  cross-section 
of  this  material.     Generally  speaking,  the 
metals  are  good  conductors,  that  is,  they 
offer  but  little  resistance  to  the  passage  of 
electricity  through  them  as  compared  with 
equal  lengths  or  areas  of  cross-section  of 
other  substances.     Moreover,  different  kinds 
of  metals  differ  in  their  electric  resistance. 
Copper  is  a  much  better  electric  conductor 
than  iron,  and  iron  much  better  than  lead. 
The  quantity  of  electricity  passing  through 
a  circuit  increases  with  the  increase  in  the 
E.  M.  F.  applied  to  the  circuit  and  decreases 
with  a  decrease  in  the  resistance.     In  other 
words,  the  greater  the  E.  M.  F.  and  the 
smaller  the  resistance  of  a  circuit,  the  greater 
the  quantity  of  electricity  that  passes  in  a 
given  time;   that  is,  the  greater  the  current 
strength.     This  fact  is  generally  expressed 
by  Ohm's  law  as  follows: 

Volts  E 

Amperes= or  C=  — 

Ohms  R 

Now  the  same  thing  is  true  in  the  magnetic 
circuit.  The  quantity  of  magnetic  flux  or 
magnetism  that  passes  through  a  magnetic 
circuit  is  measured  in  units  of  magnetic  flux 
called  webers.  The  force  that  produces 
the  magnetic  flux  is  called  the  magneto- 
motive-force, generally  contracted  M.  M.  F. 
The  greater  the  magneto-motive-force  the 
greater  the  amount  of  magnetic  flux  that 
is  produced. 

But  the  quantity  of  flux  that  passes  through 
the  magnetic  circuit  is  also  dependent  on  a 
quantity  known  as  the  magnetic  reluctance; 
that  is,  a  property  which  tends  to  resist  the 
passage  of  magnetic  flux. 

Magneto-motive-force  is  measured  in  units 
of  magneto-motive-force  known  as  gilberts, 
while  the  magnetic  reluctance,  or,  as  it  may 
also  be  called,  the  magnetic  resistance,  is 
measured  in  units  of  magnetic  resistance 
known  as  the  oersted. 

Just  as  in  the  electric  circuit  the  greater 
the  E.  M.  F.,  and  the  smaller  the  resistance, 
the  greater  the  electric  current  in  amperes, 
so  in  the  magnetic  circuit  the  greater  the 
M.  M.  F.,  or  the  gilberts,  and  the  smaller 
the  reluctance  or  the  oersteds,  the  greater 
is  the  magnetic  flux  or  webers  passing  per 
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second.     In  other  words,  the  magnetic  cir- 
cuit is  capable  of  being  expressed  by  the 

formula : 

Gilberts 

Webers  — 

Oersteds 

It  is  evident,  therefore,  that  in  order  to 
increase  the  quantity  of  magnetic  flux,  it  is 
only  necessary  to  increase  the  gilberts  and  to 
decrease  the  oersteds,  or  both. 

A  few  definitions  may  not  be  out  of  place. 
It  is  evident  from  an  examination  of  the 
formula  expressing  Ohm's  law,  that  the 
ampere  or  unit  of  electric  current  is  that 
flow  or  passage  of  electricity  per  second, 
which  is  produced  in  a  circuit  whose  electric 
resistance  is  one  ohm  by  an  E.  M.  F.  of 
one  volt.  In  a  similar  manner  a  weber  is 
that  a  passage  of  magnetic  flux  which  is 
produced  in  a  magnetic  circuit  having  a 
reluctance  of  one  oersted  by  a  M.  M.  F.  of 
one  gilbert. 

But  since  in  the  case  of  any  electro-mag- 
net, it  is  the  electric  current  or  the  amperes, 
that  is  the  coulombs-per-second,  that  pro- 
duces the  magnetic  flux,  it  is  possible  to 
express  the  gilberts  or  the  M.  M.  F.  in  the 
circuit  of  any  electro-magnet  by  the  electric 
current  flowing  through  the  magnetizing 
coils.  If,  for  example,  a  current  strength  of 
one  ampere  passing  through  a  coil  of  a  given 
number  of  turns  produces  a  certain  quantity 
of  magnetic  flux  and  this  current  strength  be 
doubled,  the  amount  of  magnetic  flux  will, 
approximately,  be  doubled.  Or,  if  the 
number  of  turns  in  a  magnetizing  coil  be 
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FIG.    I32.       STRENGTH   OF   MAGNETISM   DE- 
PENDS ON  AMPERE-TURNS 

doubled,  the  current  strength  remaining  the 
same,  the  amount  of  magnetic  flux  produced 
will  also  be  doubled.  If  a  magnetizing 
coil  of  250  turns  produces  a  certain  intensity 
of  magnetic   flux,   a  coil  wound  with   500 


turns  would  produce  twice  the  amount,  as- 
suming of  course  that  the  same  current 
passes.  For  this  reason  the  term  ampere- 
turn  is  employed  as  a  unit  ofjnagneto- 
motive-force,  the  ampere-turn  being  a  single 
conducting  loop   through  which   a  current 


FIG.    I33.      TYPICAL    MAGNETIZING   COIL 

of  one  ampere  is  passing.  The  ampere- 
turn  is  somewhat  greater  than  a  gilbert  being 
equal  to  1.26  gilberts. 

But  there  is  another  way  of  increasing 
the  quantity  of  magnetic  flux  that  is  passing 
through  a  circuit,  and  this  is  to  decrease 
the  magnetic  reluctance  of  the  circuit.  Sub- 
stances differ  greatly  in  the  resistance  they 
offer  to  the  passage  of  magnetic  flux.  Of  all 
substances,  soft  iron  or  soft  steel  offers  the 
least  resistance  to  this  passage.  Air,  on 
the  contrary,  possesses  a  much  greater  mag- 
netic reluctance  than  iron.  Consequently, 
the  greater  the  amount  of  iron,  or  the  smaller 
the  amount  of  air  in  a  circuit,  the  greater 
the  number  of  webers  that  a  given  number 
of  gilberts  can  produce;  for,  other  things 
being  equal,  the  smaller  will  be  the  number 
of  oersteds. 

The  quantity  of  magnetic  flux  in  a  cir- 
cuit, and  hence  the  strength  of  the  magnetism 
produced,  can  be  readily  varied  by  an  in- 
crease in  the  number  of  ampere-turns.  If, 
for  example,  as  represented  in  Fig.  132, 
instead  of  a  single  turn,  five  turns  of  in- 
sulated wire  are  wrapped  closely  around 
one  leg  of  a  U-shaped  core  of  soft  iron, 
the  quantity  of  flux,  and  hence  the  strength 
of  magnetism,  will  be  approximately  five 
times  what  would  have  been  produced  by 
a  single  turn  of  wire. 

The  ampere-turns,  instead  of  being  ap- 
plied to  the  soft  iron  core  in  a  single  series 
may  be  wound  over  one  another  as  shown  in 
Fig.  133.  Here  jseven  turns  of  wire  are  care- 
fully laid  one  over  the  other  in  four  sep- 
arate layers;  that  is,  there  are  28  turns  in 
all.     If,  therefore,  a  current  of  one  ampere 
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be  sent  through  such  a  magnetizing  coil; 
that  is,  through  its  28  turns,  there  would  be, 
roughly  speaking,  28  times  the  amount 
of  magnetism  (28  ampere  turns)  that  would 
be  produced  by  a  magnetizing  coil  of  a  single 
ampere-turn. 

Electro-magnets   of    the   U-shaped   form 

generally  have  the  magnetizing  coils  placed 

*  on  each  leg.     By  this  method  the  number 


FIG.    I34.       THE   WINDINGS   MUST   BE   IN   A 
CONTINUOUS  DIRECTION 

of  ampere-turns  is  increased,  and  the  quan- 
tity of  magnetic  flux,  and,  consequently,  the 
magnetism,  is  increased. 

When,  as  in  the  above  case,  the  magnet- 
izing coils  or  windings,  are  divided  into  two 
separate  sets,  if  it  is  desired  that  the  ends 
of  the  U-shaped  core  shall  posses  opposite 
polarity;  that  is,  one  shall  possess  a  north 
polarity  and  the  other  a  south  polarity,  it 
is  necessary  so  to  connect  the  coils  that  the 
electric  current  shall  pass  through  both  in 
the  same  direction.  In  order  to  do  this  the 
ends  must  be  so  connected  that  the  same 
direction  of  winding  be  preserved  in  each, 
as  represented  in  Fig,  134- 

Various  shapes  are  given  to  electro- 
magnets. Generally  speaking,  these  shapes 
are  capable  of  being  divided  into  three  gen- 
eral classes,  according  to  the  character  of 
the  material  of  which  the  circuit  is  composed 

i.  e.: 

(1)  Magnets  with  aerie  circuits,  or  those 
in  which  the  magnetic  flux  passes  through 

air  only. 

(2)  Magnets  with  ferric  or  iron  circuits, 
or  those  in  which  the  flux  passes  through  a 
circuit  of  iron  only. 

(3)  Magnets  with  aero-ferric  circuits,  or 
those  in  which  the  flux  passes  through  a 
circuit  partly  of  air  and  partly  of  iron. 

An  example  of  a  magnet  with  an  aerie 
circuit  would  be  to  pass  an  electric  current 
through  a  hollow  coil  of  insulated  wire 
wrapped  in  a  close  hollow  ring-shaped  spiral 


by  connecting  the  terminals  of  an  electric 
source  to  the  two^terminals  of  the  wire. 
As  the  current  flows  through  the  magnetizing 
coil,  the  circular  magnetic  flux  is  produced 
around  the  wire  so  as  to  thread  or  pass 
through  the  air  space  within  the  magnetiz- 
ing coils. 

Another  form  of  a  magnet  with  an  aenc 
circuit  is  represented  in  Fig.  135,  where  a 
hollow  solenoid,  helix  or  spiral  (ab)  is  sus- 
pended with  the  ends  of  its  circuit  dipping 
in  mercury  cups  at  (pp),  so  that  it  can  have 
an  electric  current  sent  through  it  from  the 
source  and  yet  be  free  to  move.  Under  these 
circumstances  the  magnetic  flux  produced 
by  the  ampere- turns  will  thread  through 
the  air  core  within  the  coil  and  passing  out 
at  one  of  its  ends  thus  producing  a  north 
pole,  will  pass  through  the  air  on  the  out- 
side of  the  coil,  and  re-entering  the  core 
at  the  other  end,  will  produce  a  south  pole. 
Consequently,  the  solenoid  becomes  a  mag- 
net, and,  being  free  to  move,  will  come  to 


FIG.    I35.       A    HOLLOW    SOLENOID    ACTS    AS 

A   MAGNET 

rest  like  a  magnetic  needle  when  pointing, 
approximately,  to  the  earth's  north  geo- 
graphical pole.  At  the  same  time,  like  a 
magnetic  needle,  such  a  suspended  magnet 
would  be  attracted  or  repelled  by  the  ap- 
proach of  a  bar  magnet  as  shown. 

A  magnet  with  a  ferric  circuit  or  one  in 
which  the  magnetic  flux  passes  entirely 
through  iron  would  be  produced  if  the  mag- 
netizing coil  represented  in  the  preceding 
figure  be  wrapped  around  a  core  of  soft 
iron   or   steel.     If  the   number  of   ampere- 
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turns  is  the  same  and  the  diameter  of  the 
iron  and  air  core  are  the  same,  it  can  be 
shown  that  the  amount  of  magnetic  flux 
that  passes  through  the  iron  core  will  be 
something  in  the  neighborhood  of  1,000 
times  greater  than  the  flux  which  passes 
through  the  air  core. 

Since  the  magnetic  reluctance  of  iron  is 
much  greater  than  that  of  air  it  was  believed 
at  one  time  that  the  increase  in  the  quantity 


FIG.    I36.      HORSE-SHOE  TYPE  OF  ELECTRO- 
MAGNET 

of  magnetic  flux  passing  through  an  iron 
core  was  due  to  the  decreased  reluctance  of 
the  iron  circuit.  Indeed,  this  decrease  of 
magnetic  resistance  would  be  capable  of 
explaining  some  of  this  increase.  It  was 
not  long,  however,  before  it  began  to  be 
evident  that  the  decrease  in  the  magnetic 
reluctance  of  the  circuit  should  not  be  re- 
garded as  the  sole  cause.  Were  this  the 
case  then,  necessarily  in  such  a  magnet, 
when  the  magnetizing  current  is  cut  off  by 
the  opening  of  the  circuit,  all  magnetic  flux 
would  instantly  disappear.  Now  this  is 
not  the  case.  On  the  opening  of  the  circuit 
there  always  remains  a  certain  amount  of 
magnetism  known  as  a  residual  magnetism. 
Evidently,  therefore,  there  is  a  source  of 
magneto-motive-force,  other  than  that  of 
the  magnetizing  current,  and  this  is  now 
correctly  traced  to  the  ultimate  particles  or 
molecules  of  the  iron  that  are  naturally 
and  originally  magnetized  or  have  tiny 
streams  of  magnetic  flux  passing  through 
them. 


It  may  be  asked  if  such  is  the  case  why 
a  bar  of  iron  does  not  always  manifest  this 
magnetism?  The  reason  is  evident.  The 
small  molecular  magnets,  instead  of  being 
definitely  directed,  point  in  practically  all 
directions,  and,  therefore,  neutralize  each 
other's  magnetic  effects.  When,  however, 
a  magnetizing  current  produces  a  flux  that 
passes  through  the  molecules  of  iron  all  the 
molecular  magnets  are  aligned  or  turned 
in  the  same  direction,  so  that  they  add  their 
flux  to  the  flux  produced  by  the  magnetizing 
current. 

There  are,  therefore,  in  the  case  of  a 
magnet  with  iron  in  its  circuit,  two  sources  of 
magneto-motive-force,  i.  e.: 

(1)  The  prime  magneto-motive-force,  or 
that  produced  by  the  ampere-turns,  and, 

(2)  The  aligned  or  structural  magneto- 
motive-force, possessed  by  the  bar  whether 
the  magnetizing  current  is  passing  or  not. 
This  is  caused  to  add  its  magnetic  flux  to 
the  circuit  by  the  aligning  of  the  molecular 
magnets. 

As  an  example  of  an  aero-ferric  magnet, 
or  one  in  which  the  magnetic  flux  passes 
through  both  air  and  iron,  we  might  take 
the  case  where  a  portion  of  a  circular  iron 
core,  before  being  wound,  has  a  section  or 
segment  cut  out.  On  the  passage  of  the 
magnetizing  current  the  magnetic  flux  is 
passed  through  the  iron  core,  but  at  the  air 
gap,  instead  of  being  limited  to  the  space 
directly  between  the  cut  parts,  also  passes 
through  the  surrounding  air,  thus  producing 
what  is  known  as  magnetic  leakage. 

Where  the  dimensions  of  this  air  gap  are 
increased,  the  leakage  is  still  more  pro- 
nounced. 

As  can  be  readily  seen,  the  simple  horse- 
shoe magnet,  represented  in  Fig.  136,  is 
of  the  aero-ferric  type,  since  the  flux  pro- 
duced passes  both  through  the  core  of  the 
magnet  and  the  air  gaps  at  its  poles.  It  can 
be  understood,  therefore,  that  when  a  mass 
of  soft  iron  called  the  armature,  shaped  as 
shown,  is  placed  in  contact  with  the  free 
magnet  poles,  a  marked  increase  is  pro- 
duced in  the  strength  of  the  magnetic  force, 
not  only  by  reason  of  the  decrease  in  the 
reluctance  of  the  circuit,  but  especially  by 
the  increase  in  the  magneto-motive-force 
due  to  the  aligned  or  structural  magneto- 
motive-force that  is  thus  added  to  the  circuit. 


(To  be  Continued.) 
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Modern  Ways  of  Applying  X-Rays 

• 
One  of  the  important  functions  of  the 
X-ray  is  to  aid  the  physician  in  making 
a  diagnosis.  As  is  generally  known  it  dis- 
closes pins,  needles,  bullets,  etc.,  embedded 
in  the  bodily  tissues  and  as  the  bones  are 
shown  more  or  less  distinctly  it  makes  frac- 
tures and  dislocations  evident. 

There  are  two  ways  of  using  the  apparatus. 
One  is  to  employ  a  fluoroscope,  holding  the 
member  to  be  examined  between  the  fluoro- 
scope and  the  X-ray  tube,  and  then  look 
into  the  former  as  you  would  into  an  ordi- 
nary stereoscope.  The  rays  penetrate  the 
flesh  easily  but  not  the  bone  or  metallic 
substances  which  cast  a  clearly  defined 
shadow  on  the  screen  which  forms  the  front 
of  the  fluoroscope. 

The  other  way  to  take  an  X-ray  picture 
is  by  means  of  a  sensitized  photographic  plate 
which  is  affected  by  these  rays  as  by  ordi- 
nary light  rays,  and  then  examine  the 
picture  at  leisure. 


FIG.     I.       MAKING    A     CHEST     PICTURE    BY 

X-RAYS 


FIG.  2.       MAKING  A  FLUOROSCOPE   EXAMINATION    WITH    X-RAYS 
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FIGS.   3   AND  4.      APPLICATIONS  OF  THE  LANGE   CHAIR 


Some  unique  devices  are  nowadays  em- 
ployed to  apply  the  X-rays  for  such  pur- 
poses, as  shown  by  the  illustrations. 

Fig.  1  shows  how  chest  pictures  are  made. 
The  subject  is  placed  in  a  sitting  posture. 
In  front  of  him  is  the  X-ray  tube  with  ad- 
justing devices.  At  his  back  you  will  see 
the  location  of  the  sensitive  photograph  plate. 
This  is  carefully  wrapped  in  black  paper 
to  keep  out  the  sunlight.  The  X-rays,  how- 
ever, pass  right  through  the  clothing  and 
body  and  through  the  black  paper  as  if 
nothing  were  there,  only  that  the  bones  or 
foreign  metallic  bodies  will  show  up  as  a 
shadow  on  the  plate,  for  the  rays  cannot 
pass  through  them. 

Fig.  2  shows  the  use  of  a  fluoroscope  in 
connection  with  the  X-rays.  The  operator 
is  there  examining  the  bones  of  the  sub- 
ject's arm  by  looking  into  the  fluoroscope. 
No  photograph  is  taken  in  this  case.     You 


will  note  also  that  the  operator  protects  his 
hands  by  gloves  which  are  opaque  to  the 
rays.  This  is  because  the  latter  are  very 
harmful  if  allowed  to  fall  on  the  flesh  for 
continued  periods,  as  would  happen  in 
the  case  of  the  operator  examining  many 
subjects.  Over  exposure  to  the  rays  causes 
very  deep  seated  and  serious  burns  which 
are  almost  impossible  to  heal. 

The  Lange  chair  was  designed  by  Dr. 
Sidney  Lange  especially  for  making  fluoro- 
scopic examinations  and  skiagraphs  (X-ray 
photographs)  of  the  chest,  esophagus  and 
stomach,  with  the  patient  in  the  erect  posture, 
as  shown  in  Figs.  3  and  4.  The  patient 
may  either  sit  or  stand;  facing  forward  or 
backwards. 

The  plate-holder  and  fluoroscopic  screen 
are  interchangeable  and  the  tube  with  its 
support  and  shield  moves  in  unison  with 
the  plate-holder  or  screen. 


POPULAR  ELECTRICITY 


493 


Electricity  Supply  a  Great  Manufac- 
turing Proposition 

Electric  current  is  brought  into  our  homes 
through  a  pair  of  insignificant  wires,  care- 
fully concealed;  it  is  brought  into  factories, 
stores  and  other  places  of  business  through 
cables   a  little  larger,   but   again  carefully 
concealed;  occasionally  we  see  a  small  group 
of  men  putting  in  the  underground  conduits, 
a  lineman  here  and  there  working  on  the 
few  over  head  wires  that  are  visible,  and 
very  rarely,  indeed,  do  a  comparative  few 
have  occasion  to  visit  the  immense  power 
plants  where  the  current  is  generated.     It  is 
significant  therefore,  that  in  a  great  city  like 
Chicago  the  magnitude  of  one  of  the  most 
dominant  of  all  the  forces  which  contribute 
to  the  welfare  of  its  citizens  is  by  them  little 
comprehended.     Few   people,    as    a   conse- 
quence,  have   any   conception,   of  the  im- 
portance of  the  business  of  making  and  dis- 
tributing current  in  a  great  city. 

Mr.  Samuel  Insull,  president  of  the  Com- 
monwealth Edison  Company  of  Chicago, 
recently  spoke  at  a  luncheon  of  the  Chicago 
Electric  Club  upon  the  sale  and  distribution 
of  electric  energy  in  that  city,  and  the  facts 
and  figures  which  he  set  forth  will  be  aston- 
ishing to  many  who  are  accustomed  to  pay 
little  attention  to  the  affairs  of  an  electricity 
supply  company  except  at  the  time  when 
their  monthly  bills  are  to  be  paid. 

Within  the  corporate  limits  of  the  city  of 
Chicago  there  is  at  present  about  $60,000,000 
invested  in  the  generation  and  distribution 
of  electric  energy.  To  pay  6  percent  on  the 
money  invested  takes  about  $400  an  hour, 
24  hours  a  day,  365  days  in  the  year.  For 
the  privilege  of  earning  that  interest  the  com- 
pany pays,  with  pleasure,  to  the  city  and 
state  an  amount  in  taxes  and  compensation 
which  exceeds  $100  an  hour. 

To  produce  the  energy  which  the  Com- 
monwealth company  sells  requires,  on  the 
average,  100  tons  of  coal  an  hour,  8,760 
hours  a  year.  At  certain  times  in  the  winter 
coal  must  be  burned  at  the  rate  of  200  to  250 
tons  an  hour.  "Fancy,"  said  Mr.  Insull, 
"the  engineering  brainwork  that  must  have 
been  centered  in  that  one  proposition— how 
to  get  through  the  grates  250  tons  of  coal  in 

an  hour." 

The  company  must  stand  ready  to  deal 
with  large  and  small  consumers  as  they 
come  along,  at  all  hours  of  the  day.  This 
is  known  as  "Readiness  to  Serve."     To  do 


this  there  has  been  installed,  principally  at 
two  points,  electric  generating  equipment  to 
the  capacity  of  240,000  horsepower.  This 
generating  capacity,  enormous  as  it  is,  must, 
however,  be  increased  and  new  steam  tur- 
bine generators  added  to  the  constantly 
growing  stations,  for  even  if  the  city  were 
not  to  grow  in  population  it  is  conservatively 
estimated  that  the  amount  of  current  now 
supplied  is  only  one-third  of  the  amount 
which  could  be  used  for  electric  light  and 
power  purposes. 

Fifty-four   stations    and    substations    are 
needed  to  meet  the  requirements  of  the  vari- 
ous classes  of  business  from  the  smallest 
lighting  installation  to  the  operation  of   a 
railway   system.    The   current  that  passes 
through  them  is  conveyed  by  a  total  of  1,255 
miles  of  cable,  4,000  miles  of  overhead  wires 
and  a  conduit  mileage  of  2,200.     All  of  this 
development  has  taken  place  in  less  than  30 
years,  and  in  order  to  take  care  of  the  growth 
of  the  business   the  company  is  spending 
about  $6,000,000  a  year  or  nearly  $2,000  for 
every  working  day  of  the  year.    This  gives 
an  idea  of  the  investment  side  of  the  elec- 
tricity supply  business  in  Chicago. 

But  in  spite  of  the  enormous  expenditures 
required  the  price  of  current  to  consumers 
has  been  constantly  on  the  downward  trend. 
This  has  been  due  to  the  increased  efficiency 
of  modern  apparatus  and  methods  and  the 
decreased  cost  of  manufacturing  electricity 
on  a  large  scale,  as  in  the  case  of  any  other 
manufactured  product.  ;  m 

In  1909  the  kilowatt  hours  of  electricity 
sold  was  40  times  the  amount  sold  in  1896, 
and  it  is  due  to  this  enormous  growth  that 
the  company  is  now  able  to  make  a  fair  per- 
centage of  profit  upon  an  income  which  is 
only  25  percent  per  unit  (kilowatt  hour)  sold 
of   the   income   received   in    1896. 

To  illustrate  what  this  great  volume  of 
business  represents  Mr.  Insull  made  the 
striking  statement  that  if  his  company  could 
make  a  reduction  in  operating  cost  of  one  one- 
thousandth  of  a  cent  per  kilowatt  hour  pro- 
duced it  would  mean  a  saving  of  $4,5°°  in 

a  year. 

Taking  the  whole  schedule  of  rates 
through,  it  is  believed  that  electricity  is  sold 
cheaper  in  Chicago  than  any  where  else  on 
either  side  of  the  Atlantic  where  steam  dnven 
plants  are  used,  and  even  including  those 
water  power  plants  established  as  com- 
mercial propositions.  This  has  an  effect  ^od 
the  present  agitation   for  the  electrification 
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of  the  steam  railroad  terminals.  With  the 
present^equipment  the  company  is  prepared 
to  furnish  current  for  the  operation  of  the 
terminals  of  any  two  railroads  entering  the 
city.  With  equipment  to  be  installed  by 
January,  191 1,  two  more  could  be  supplied. 


Furthermore  the  current  for  this  purpose 
could  be  bought  in  Chicago  considerably 
cheaper  than  it  is  now  being  produced  by 
the  two  great  traffic  lines  which  are  now 
engaged  in  electrifying  their  terminals  in 
New  York  City. 


How  An  Arc  Lamp  Works 


By  ALBERT  WALTON 


Next  time  you  are  in  a  department  store 
or  on  the  street  where  arc  lamps  are  used 
for  illumination  watch  a  lamp  for  a  few 
moments  and  you  may  see  it  flicker,  or 
"wink,"  the  lamp  going  nearly  out  for  an 
instant  but  as  quickly  returning  to  full 
brilliancy.     If  you  are  near  enough  you  will 
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FIG    I.      LEAD   PENCILS   MAY   BE   USED  FOR   A 
MINIATURE    ARC    LAMP 

hear  a  sharp  click  at  the  same  time.  Most 
of  us  have  seen  and  heard  this  very  often 
and  many  of  us  have  been  annoyed  at  what 
we  considered  an  imperfection  in  the  lamp 


ciates  the  wonderful  development  of  the 
modern  arc  lamp  mechanism  until  he  tries 
to  do  by  hand  what  the  arc  lamp  does  auto- 
matically. This  can  be  done  on  a  simple 
scale  by  any  one  who  has  an  incandescent 
lamp  circuit  with  which  to  experiment. 

An  arc  light  is  simply  a  flame  caused  by 
the  incandescent  vapor  generated  between 
two  points  of  carbon,  or  similar  material, 
which  have  been  heated  to  the  necessary 
temperature  to  produce  this  vapor  by  the 
passing  of  electricity  from  point  to  point. 
This  will  readily  be  seen  if  the  experiment 
mentioned  be  tried.  The  "lead"  in  a  lead 
pencil  is  really  compressed  carbon  dust 
very  similar  in  composition  to  the  carbons 
of  an  arc  lamp,  though  very  much  smaller. 
If  two  pencils  are  sharpened  and  cut  as 
shown  in  the  sketch  (Fig.  1)  they  can  be 
used  as  the  carbons  of  a  miniature  lamp  if 
the  following  instructions  are  carefully 
followed. 


FIG.   2.       HOLDING   THEM    BY   THE   WOOD,    BRING   THE   TWO   POINTS    CAREFULLY   INTO 

CONTACT 


mechanism.  Usually  "to  understand  all  is 
to  forgive  all,"  and  a  thorough  understanding 
of  the  causes  of  this  flicker  should  prove  no 
exception  to  the  rule.     One  seldom  appre- 


A  "bank"  of  three  or  four  ordinary  16 
candle  power  incandescent  lamps  on  the 
usual  house  or  office  circuit  of  no  volts 
will  provide  just  about  the  proper  resistance 
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for  the  experiment.  The  pencil-arc  is  to 
be  put  in  series  with  the  incandescent  lamps 
—that  is,  in  the  gap  formed  by  cutting  one 
of  the  two  wires  supplying  the  string  of 
lamps.  Thus  all  the  current  that  can  pass 
through  your  arc  is  that  which  the  lamps 


lead  at  either  end  of  the  pencil.     Holding 
them   by  the  wood,  bring   the  two  points 
carefully  into  contact,  which  will  immediately 
allow  the  current  to  flow  and  light  the  lamps. 
Very  gently  separate  the  two  points.     The 
small  spark  caused  by  the  break  will  fuse 
the  ends  of  the  pencils  and  vaporize^  some 
of  the  carbon  and,  if  the  opening  is  not 
made    too    great,    nor    too    quickly    made, 
the  vapor  will  carry  the  current  from  pencil 
to  pencil  and  will  be  heated  by  it  to  a  bright 
incandescence.     By  careful  handling  an  arc 
can  thus  be  held  for  several  seconds  which 
will  brightly  illuminate  a  small  room.  ^  But 
before   you   have   attained   this  proficiency 
in   holding   the    arc   you   will   have    much 
greater   respect   for   the   mechanism   of   an 
arc  lamp  and  more  tolerance  for  its  very 
occasional  wink. 

You  will  also,  probably,  be  prompted  to 
investigate  the  working  of  the  device  that 
can  do  this  trick  hour  after  hour  in  all  man- 
ner of  weather,  swinging  and  swaying  in  the 
wind,  working  in  summer  heat  and  winter 
blizzards,  on  lofty  towers,  on  street  poles 
and  in  stores  and  mills  without  adjust- 
ment or  attention.  Although  cooped  up 
in  a  space  no  larger  than  a  man's  hat  it 
will  keep  the  lamp  burning  day  and  night 
for  a  week  without  being  touched  for  so 
much  as  the  removal  of  the  carbons. 

The  various  sketches  show  how  this  is 
done  in  the  simplest  of  arc  lamps  and  will 
serve  as  an  explanation  of  all,  since  the 
others  are  but  elaborations  of  these  same 
principles.     Fig.   3   shows  the  various  ele- 


fig.  3. 


THE    VARIOUS    ELEMENTS    OF    AN 
ARC  LAMP 


permit.  To  put  the  pencil-arc  between  the 
two  wires  without  the  lamps  would  cause  a 
short  circuit,  as  there  is  but  little  resistance 
in  the  pencils  themselves. 

Attach  your  flexible  wire  or  lamp  'cord 
to  the  pencil  by  winding  it  around  the  notch 
so  that  is  makes  a  good  contact  with  the 
exposed  lead,  and  wrap  it  up  with  tape 
or  cloth,  tap  in  the  other  ends  in  the  gap 
made  by  opening  one  side  of  the  circuit. 
Turn  on  the  switch  which  controls  the  lamps. 
They  will  not  light  because  of  the  gap  at 
the  pencils.  Now  take  one  pencil  in  each 
hand,  being  careful  not  to  touch  the  bare 


1  [(   .  istcvnce 
I  0   lunil     (  uirant 


Ma  Lns. 


erica    Coils 

(  C  .11  1  y  !'•*;   n )    C  u  rr«i)i) 


Shunl     Coils 
(Across  (be  ore) 


FIG.    4.       CONNECTIONS    OF    AN    ARC    LAMP 

ments  in  diagram  form  and  from  this  sketch 
the  operation  may  be  described.  The  elec- 
trical elements  without  the  mechanical  parts 
are  diagrammed  in  Fig.  4,  the  same  refer- 
ence letters  being  used  in  both.     The  parts 
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are  very  few   and  of  simple  construction. 
There  are  two  pairs  of  electro-magnets,  (A) 
and  (B),  with  U-shaped  cores,  the  bottoms 
of  both  cores  being  hinged  to  opposite  ends 
of  a  rocker-bar  (C),  which  is  pivoted  at  its 
middle  point.     When  current  passes  through 
these  magnet  coils  the  cores  are  drawn  up- 
ward upon  the  well  known  principle  of  the 
electro-magnet,  and  the  greater  the  current, 
of  course,  the  greater  the  pull.     At  one  side 
of  the  pivot  of  the  bar  (C)  is  hung  a  rod  (D), 
on  the  lower  end  of  which  is  the  clutch 
(E),  which  holds  or  releases  the  carbon  as 
may   be   required.     If   you   trace   out   the 
diagram    you    will   find    that   the    pair    of 
coils   marked    (A)   must   carry    the    whole 
current  of  the  lamp  whereas  the  ends  of  the 
wires  from  the  other  coils  are  attached,  one 
above  and  the  other  below,  the  arc.    The 
resistance  of  these  "shunt"  coils  (B),  is  such 
that  practically  no  current  flows  through 
them  when  the  carbons  are  touching,  the 
current  preferring  the  low  resistance  path 
through  the  carbons.     Let  us  assume  the 
carbons  in  this  position  when  the  electricity 
is  turned  on.    There  is  a  rush  of  current 
through  the  carbons  and,  therefore,  through 
the  series  coils  (A)  which  instantly  exert  a 
strong  upward  pull  on  their  U-shaped  core. 
This  raises  their  end  of  the  arm  (C),  and  with 
it  the  rod,  (D),  and  the  clutch  (E).     This 
raises  the  upper  carbon  and  starts  the  arc, 
as  was  done  by  hand  with  the  pencils.     As 
the  gap  lengthens  the  resistance  to  the  flow 
of  current  across  it  through  the  vapor  in- 
creases and  part  of  the  current  is  then  forced 
to  go  through  the  shunt  magnets  (B),  which 
provide  a  parallel  path  through  the  lamp. 
This  shunt-coil  current,  then,  increases  as 
the  arc  gap  increases  and  this  causes   an 
increasing  pull  to  be  exerted  on  the   other 
end  of  the  rocker  arm,  (C),  which  tends  to 
draw  it  back  to  the  horizontal  position.     A 
balance   is  thus   struck    automatically,   for 
the  longer  the  arc  gap  the  greater  the  pull 
tending  to  shorten  it  and  vice   versa. 

Assume  that  this  balance  is  reached  when 
the  carbons  have  separated  a  quarter  of 
an  inch.  The  lamp  now  burns  steadily 
with  no  motion  at  either  end  of  the  bar. 
Gradually  the  carbons  are  burned  away 
and  the  gap  increases.  But  this  increases 
the  arc  resistance  and  forces  more  current 
through  the  shunt  coils  which  pull  up  on 
their  core  and  lower  the  carbon  again  till 
the  balance  is  restored.  The  constant  burn- 
ing of  the  carbons  necessitates  constant  re- 


adjustment by  lowering  of  the  upper  carbon 
till  finally  the  rocker  arm  is  tipped  at  quite 
an  angle  and  the  shunt  coils  have  drawn 
up  their  core  about  as  far  as  it  is  desirable 
to  allow.  This  is  when  the  "wink"  occurs, 
for  just  before  the  arm  has  tipped  to  its 
limit  the  clutch  touches  a  fixed  stop  which 
presses  on  it  in  such  a  way  as  to  open  it 
and  allow  the  carbon  to  drop  freely  through 
until  it  strikes  upon  the  lower  carbon.  The 
shunt  coils  (B)  are  instantly  deprived  of  their 
current  and  the  series  coils  (A)  being 
strengthened  by  the  rush  instantly  raise 
their  end  again  and  the  arc  is  re-established 
and  the  entire  process  goes  on  as  before. 
This  is  done  so  quickly  that  hardly  a  per- 
ceptible interval  occurs  and  in  many  modern 
lamps  the  "wink"  can  be  noticed  only  by 
close  observation. 


Concentration  of    Bacteria  by  Elec- 
tricity 

Electricity  is  being  employed  in  one  way 
and  another  in  the  destruction  of  bacteria, 
as,  for  instance,  in  water  purification  sys- 
tems, sewage  disposal  and  ozone  air  purifica- 
tion apparatus.  The  most  recent  experi- 
ments in  this  line  reveal  a  new  and  inter- 
esting susceptibility  of  certain  microbes  to 
electric  action,  namely,  a  tendency  to  collect 
around  one  pole  or  electrode  of  an  electric 
circuit  terminating  in  a  liquid  containing 
them.  It  is  therefore  possible  to  gather  evi- 
dence of  the  existence  of  suspected  bacteria 
in  a  liquid  by  driving  them  to  one  pole  where 
concentration  makes  their  presence  manifest. 

The  result  of  some  elaborate  experiments 
made  by  an  English  scientist,  Dr.  Charles 
Russ,  was  to  show  that  in  a  liquid  containing 
bacteria  the  micro-organisms  under  favorable 
conditions  could  be  driven  by  the  electric 
current  to  accumulate  as  a  dense  column, 
visible  to  the  naked  eye  as  a  white  cloud. 
In  less  favorable  conditions  Dr.  Russ's 
method  furnishes  none  the  less  a  very  delicate 
test  of  the  presence  of  small  numbers  of 
bacteria  when  they  exist  in  the  body  fluids. 

The  fluid  under  exmination  is  subjected 
to  an  electric  current,  and  the  bacilli  (of 
tubercle,  for  example)  will  be  found  to  ag- 
gregate at  one  electrode.  This  portion  of  the 
fluid  can  then  be  withdrawn  and  tested  for 
them.  The  aggregation  takes  place,  both 
with  living  and  dead  bacteria,  and  the  dif- 
ference of  the  behavior  of  various  kinds  of 
bacteria  may  be  studied. 


The  World's  Greatest  Searchlights 


Thirty  million  candles!  Just  think  of  it. 
To  use  a  slang  expression,  that  is  "some 
light "  Yet  this  represents  the  power  of 
electric  searchlights  of  the  Heligoland  light 
house,  which  occupies  a  most  important 
position  at  the  mouth  of  the  Elbe  River  in 


lights  are  a  most  imposing  spectacle  at  night 
as  they  shoot  straight  out  in  almost  cylin- 
drical  beams  from  the  parabolic  mirrors. 
The  demand  was  for  a  light  having  a  mini- 
mum duration  of  one-tenth  of  a  second, 
flash  to  succeed  flash  every  five  seconds. 


THE   FAMOUS    HELIOGLANDE  LIGHT 


Germany.  At  that  point  there  is  great 
danger  attendant  on  the  course  taken  by 
mariners  in  the  immediate  neighborhood  of 
the  island.  This  called  for  a  light  of  hither- 
to unequaled  brilliancy  and  power  for  light- 
house service,  equivalent  to  the  intensity 
of  30  million  candles. 

The  Heligoland  light  is  a  combination 
of  four  projectors  one  of  which  is  an  aux- 
iliary or  reserve  search  light  and  is  mounted 
at  the  top,  while  the  three  usually  employed 
are  mounted  120  degrees  apart  on  a  re- 
volving   platform.     The    rays    from    these 


The  three  electric  projectors  used  on  the 
revolving  platform  have  parabolic  mirrors 
30  inches  in  diameter  with  a  focal  length  of 
10  inches,  and  each  arc  lamp  takes  34 
amperes.  The  platform  revolves  at  a  rate 
of  four  times  per  minute  and  the  current  for 
operating  the  electric  motors  driving  this 
platform  as  well  as  for  operating  the  search- 
lights is  supplied  by  a  dynamo  plant  in  the 
government  buildings  equipped  with  dupli- 
cate generating  apparatus. 

But  the  Heligoland  light,  though  remark- 
able,   is    not    the    largest.     One    far    more 
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SEARCHLIGHT    WITH  AN  EIGHTY  INCH  MIRROR 


powerful  was  constructed  by  the  Siemens- 
Schuckert  Werke  of  Berlin  and  Niirnberg, 
Germany.  This  has  a  brass  parabolic 
mirror  80  inches  in  diameter  and  an  arc 
lamp  with  carbons  if  inches  and  ij  inches 
in  diameter,  respectively,  for  the  negative 
and  positive,  and  the  consumption  of  cur- 
rent being  200  amperes. 

The  mirror  of  this  searchlight  has  a  focal 
length  of  nearly  34  inches  and  when  using 
current  at  the  rate  above  mentioned  the 
intensity  of  the  light  is  said  to  be  equal  to 
316  million  candle  power.  One  of  the 
remarkable  features  of  this  searchlight  is 
the  operation  by  an  electric  motor  of  the 
Iris  shutter,  which  when  closed  presents 
a  perfectly  opaque  surface  to  the  brilliant 
reflection  of  the  polished  mirror. 


The  modern  searchlight 
is  always  of  interest,  and 
its  wonderful  development 
in  recent  years  has  made 
it  almost  indispensable  on 
land  and  sea,  both  in  time 
of  war  and  peace.  The 
armies  of  the  world  are 
now  equipped  with  port- 
able electric  plants  supply- 
ing current  for  electnc 
searchlights  mounted  on 
auto  cars  and  animal 
drawn  trucks. 

Light  houses  and  the 
forts  are  equipped  with 
great  electric  arc  pro- 
jectors whose  beams  of 
light  search  both  land  and 
sea  from  sunset  to  sunrise. 
The  warships  from  the 
smallest  torpedo  boat  to 
the  greatest  battleship  are 
provided  with  electric 
searchlights  as  well  as 
the"  great  ocean  liners  and 
the  steamers  on  lakes  and 
rivers. 

One  of  the  accompany- 
ing illustrations  shows  a 
powerful  German  motor- 
controlled  electric  search- 
light having  a  mirror  three 
feet  in  diameter  with  a 
focal  length  of  approxi- 
mately 17  inches.  The 
parabolic  mirror  of  this 
searchlight  is  entirely  of 
glass  of  uniform  thick- 
ness, ground  and  polished  to  the  greatest 
accuracy.  Its  parabolic  form  gives  it  the 
property  of  projecting  a  nearly  parallel  ray 
of  light,  entirely  removing  the  spherical 
aberration  of  the  spherical  mirror,  as  well 
as  the  drawbacks  of  the  separately  built  up 
lenses  often  used  in  lighthouse  work.  At 
the  same  time  it  gives  better  and  more 
lasting  results  than  the  metallic  mirror. 

This  searchlight  requires  a  current  of 
90  to  150  amperes  and  is  used  to  advan- 
tage on  modern  warships  and  forts  to  illu- 
minate distant  objects,  it  being  automatically 
controlled,  so  that  no  manual  effort  is  re- 
quired of  the  observer  in  raising  or  lowering 
the  beam  of  light  or  turning  it  to  the  right 
or  left,  a  small  lever  of  the  electric 1  con- 
troller   being    moved    in    the    direction    in 
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AUTOMATIC    MOTOR    CONTROLLED    SEARCH- 
LIGHT 

which   the  beam  of  light  is  to  travel,  and 
the  electric  motors  do  the  rest. 


Blind  Man  Operates  a  Telephone 
Switchboard 


Mr.  Kirk  S.  Thompson  is  probably  the 
only  blind  telephone  operator  in  the  country. 
The  subscribers  of  the  Crescent  Telephone 
Company  in  Erie,  111.,  many  of  them  at  least, 
are  probably  not  aware  that  their  calls  are 
answered  by  a  man  who  possibly  never  saw  a 
telephone  switchboard,  for  blindness  came 
upon  him  many  years  ago. 

The  switchboard  which  Mr.  Thompson 
operates  is  equipped  with  bells  for  the  party 
lines,  while  the  single  lines  terminate  in 
drops  or  shutters  on  the  switchboard. 
These  drops  are  similar  to  those  found  on 
most  switchboards  in  the  smaller  exchanges; 
that  is,  when  the  subscriber  rings  central  a 
little  shutter  on  the  front  of  the  board  drops 
forward  and  discloses  the  number  of  the 
party  calling.  On  the  board  operated  by 
Mr.  Thompson  these  numbers  are  raised. 
A  buzzer  also  gives  a  signal  when  any  drop 
falls. 

When  a  call  comes  in  the  operator  hears 
the  buzzer  and  immediately  runs  his  left 
hand  lightly  over  the  shutters  till  he  finds 


the  one  which  has  fallen,  and  feeling  of  the 
raised  characters  he  knows  the  number  and 
is  able  to  complete  the  connections.  He  is 
able  also  to  distinguish  the  party  line  bells 
by  their  respective  sounds.  With  the  switch- 
board literally  at  his  ringer  ends  he  is  re- 
markably quick  at  completing  connections. 

Insulator  to  Withstand  150,000  Volts 


This  peculiar  looking  chain  of  inverted 
saucer-like    objects   is    a    high    tension   in- 
sulator.    It  is  of  a  type  recently  chosen  by 
the    Hydroelectric    Power    Commission    of 
Ontario    for    suspending    the    wires    of   its 
110,000  volt  transmission  line.     While  the 
insulator  as  shown  has  eight  units,  six  units 
would  have  been  suf- 
ficient for  the  present 
needs,  but   the   Com- 
mission expects  later  to 
use   150,000  volts  and 
the    eight    unit    type 
will     withstand     this 
enormous  pressure 
safely. 

The  insulator  units 
are  made  of  a  special 
grade  of  porcelain  the 
ingredients  of  which 
are  selected,  mixed 
and  fired  with  the 
greatest  care.  There 
must  not  be  a  flaw 
or  weak  spot  in  all  the 

structure,  for  current 

under  a    pressure    of 

150,000  volts   is  con- 
stantly striving  with  an 

almost     inconceivable 

force  to  reach  the  earth . 
The  units  of  the  insu- 
lator are  connected  by 

means    of    caps    and 

forged  steel  studs.  The 

eight  sections  complete 

make    a    string    over 

four   feet    long.     The 

insulator  is  hung  from 

the  cross  arm  and  the 

current  carrying  wire 

is  suspended  from  the 

lower  end.     Any  stray 

current,  to    reach  the 

earth,  must  climb  this  150,000  volt  insula- 

eight     section    ladder  tor 

and    pass   down  the  tower. 
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The  Pipe  Organ  Revolutionized  by 

Electrical  Control 


BY  JOSEPH  B.  BAKER 


The  modern  organ  is  a  very  impressive 
instance  of  scientific  evolution  in  a  musical 
instrument.  It  is  a  far  cry  from  the  early 
days,  when  the  proposed  installation  of  a 
"Kist  O'  Whustles"  to  accompany  the 
hymns  of  Scotch  worshippers  threatened  to 
disrupt  the  kirk,  to  the  modern  electric 
organ,  with  its  forest  of  pipes,  vast  range  of 
tone  quality  and  spe- 
cial musical  effects. 
And  the  difference  is 
one  of  the  many 
triumphs  of  that  sub- 
tle   agent,    electricity. 

All  organs,  large 
and  small  alike,  were 
formerly  operated  by 
mechanical  or  pneu- 
matic devices,  con- 
nected to  the  keyboard 
by  systems  of  levers. 
In  large  organs  the 
complication  and 
clumsiness  of  the  me- 
chanism was  immense ; 
long  trains  of  levers 
and  rods  to  sound  the 
pipes,  to  couple  the 
different  stops  or  sets 
of  pipes,  to  operate  the 
swell  organ/etc.  The 
weight  and  friction 
were  so  great  that  the 
player,  even  when  phy- 
sically a  strong  man, 
could  not  move  the 
keys  when  the  full  or- 
gan was  coupled  up; 
so  that   although  the 

impressive  equipment  of  pipes  and  stops 
was  there,  it  was  largely  useless.  The  great 
organ  in  the  old  Boston  Music  Hall  was 
practically  unplayable  for  this  reason. 

The  first  large  organ  in  which  these  diffi- 
culties were  overcome  was  the  electro- 
pneumatic  organ  at  the  Garden  City,  N.  Y., 
cathedral,  given  by  A.  T.  Stewart  thirty 
years  ago,  and  built  by  Hillborne  Roosevelt, 
a  cousin  of  the  ex-President. 


MODERN  PIPE  ORGAN 
MATIC 


Since  that  time,  the  electro-pneumatic 
system  has  made  great  strides,  and  the  latest 
large  organ  to  be  built  on  that  principle,  the 
magnificent  organ  for  the  Hotel  Astor,  New 
York  City,  is  no  less  a  great  feat  of  electrical 
engineering  than  a  marvelously  flexible  musi- 
cal instrument  of  extraordinary  delicacy  and 
power. 

In  the  modern  elec- 
tric organ,  the  entire 
action — sounding  the 
pipes,  operating  the 
stops  and  other  move- 
ments — is  accom- 
plished by  electricity  as 
the  controlling  agent, 
with  the  "wind"  (com- 
pressed air)  as  the  mo- 
tive power.  In  many 
organs,  "  blowing  up" 
the  wind  is  also  done 
by  an  electrically  oper- 
ated blower.  It  is  in 
the  electro-pneumatic 
organ  action  that  the 
greatest  improvement 
has  been  made.  In- 
stead of  the  clumsy 
keys,  stops  and  levers 
of  former  days,  mov- 
ing ponderous  mech- 
anisms by  main 
strength,  the  player 
now  finds  his  console 
equipped  with  an  or- 
derly profusion  of  keys 
and  buttons,  that  call 
forth  perfect  response 
to  his  lightest  touch. 
Where  formerly  the  player  had  to  work 
like  a  steam  engine,  not  only  to  make  the 
rapid  changes  of  stops,  etc.,  in  rendering 
difficult  musical  passages,  but  even  to  play 
on  the  keyboard  when  a  massed  tone  was  re- 
quired, he  now  finds  that  he  can  make  all 
necessary  changes  instantaneously  with  a 
touch  of  the  finger,  and  can  play  the  full  or- 
gan with  absolutely  no  more  effort  than  that 
required  to  play  with  a  single  stop  drawn. 


WITH  ELECTRO-PNEU- 
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CONSOLE    OF    A    MODERN    PIPE    ORGAN 

The    Hotel    Astor    organ,    already    men- 
tioned, consists  really  of  four  separate  organs 
or  divisions  of  pipes,  installed  in  different 
parts  of  the  new  ballroom,  operated  from 
any  one  of  three  separate  consoles  or  key- 
board arrangements.     Each  console  has  four 
keyboards  or  "  manuals"   and  five  groups 
of  stop-keys  for  the  swell,  great,  orchestra, 
pedal,  and  solo  organs,  all  within  easy  reach. 
The  organist  can  put  down  a  number  of 
stops  at  once  during  the  execution  of  a  diffi- 
cult passage,  by  pressing  a  single  "thumb- 
piston,"    of    which    there 
are  several  on  the  console 
adapted  to    the    different 
combinations.     Pressing  a 
release    key    puts    all  the 
stops    back     to     normal. 
Other  push-keys  are  pro- 
vided to  connect  and  dis- 
connect the  other  consoles, 
to     put    on    the     tremolo 
effect,  etc.     Owing  to  the 
electrical   control,  the    ac- 
tion is  so  rapid  and  posi- 
tive     that      the     shortest 
staccato  fingering   on   the 
keyboard  calls  out  perfect 
response  from    the  organ. 
Thus,  feats  that  were  im- 
possible    by     mechanical 
or    by    tubular-pneumatic 
organs — such    as    flicking 
the  keys  with   the  fingers 

to     get     special     tremolo 


effects— are  easily  executed  on   the  electri- 
cally controlled  organ. 

The  entire  console  contains  nearly  two 
hundred  stop  keys,  pistons  and  combination 
pedals  to  be  controlled  by  the  organist  in 
addition  to  the  fingering  of  the  keyboard. 
Truly  he  has  his  work  cut  out  for  him,  to 
manage  all  this  equipment!  But  the  perfect 
electrical  control  encourages  the  rendering 
of  the  most  brilliant  passages,  which  were 
hitherto  entirely  out  of  the  range  of  organ 

playing. 

Any  one  of  the  separate  divisions  can  be 
used  as  an  "echo  organ,"  and  each  is  equipped 
with  "swell  blinds"— operated  by  an  elec- 
trically controlled  pneumatic  engine  inside 
the  wind  chest— to  increase  and  decrease  the 
loudness  of  the  tone.  An  incidental  advan- 
tage of  electric  operation  is  that  the  console 
need  not  be  located  in  front  of  the  organ 
proper;  it  can  be  placed  anywhere  in  the 
auditorium,  and  connected  to  the  organ  by 
a  cable  of  wires. 

The  "cathedral  chimes"  which  forms  a 
part  of  many  modern  organs,  really  consists 
of  a  set  of  metal  tubes  of  different  lengths, 
struck  by  felt  covered  hammers,  electrically 
actuated  from  the  keyboard.  The  tone 
emitted  is  a  perfect  imitation  of  distant 
church  bells;  and  the  organist  is  able  to 
play  practically  a  church-bell  accompani- 
ment to  his  theme.  The  responsiveness  of 
the  chimes  to  the  pressing  down  of  the  keys 
is  a  trifle  slower  than  the  response  of  the 


ALL  THESE  PIPES  RESPOND  TO  THE  LIGHTEST   TOUCH 
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speaking  pipes,  on  account  of  the  inertia  of 
the  hammers. 

One  of  the  most  impressive  parts  of  this 
organ  is  the  blowing  machine.  With  the 
"  bellows"  formerly  used,  it  was  impossible 
to  obtain  the  constant  wind-pressure  needed; 
because  sounding  the  big  pipes,  or  a  large 
number  of  pipes  at  once,  made  the  pressure 
fall  off  so  as  to  balk  the  organist's  best 
efforts.  In  the  Astor  organ,  the  main  blower 
is  a  turbine  fan  arrangement,  giving  a  suffi- 
cient wind  pressure  with  plenty  of  volume  of 
air,  and  operating  almost  noiselessly.  The 
blower  consists  of  a  wind-tight  casing  con- 
taining a  series  of  turbine  fans,  driven  by  a 
20  horse-power  electric  motor,  and  with 
large  "wind-ways"  running  from  the  base- 
ment, in  which  the  blower  is  located,  to  the 
wind  chest. 

The  wind  chest  is  the  principal  part  of 
the  main  organ  division  and  serves  not  only 
to  make  the  pipes  "  speak"  when  the  con- 
tained wind  is  allowed  to  enter  them,  but 
as  a  location  for  the  entire  organ  action. 
It  is  really  a  good  sized  room,  and  may  be 
entered  while  the  organ  is  being  played, 
through  double  doors  constituting  an  air 
lock  without  disturbing  the  music.  Thus 
the  mechanism  may  be  inspected  while  it 
is  being  electrically  operated  on  the  console, 
and  any  necessary  adjustments  or  repairs 
made  under  actual  working  conditions. 

In  the  wind  chest  is  an  electric  distributing 
board,  to  which  the  wires  from  the  console 
are  brought  into  systematic  order,  and  from 
which  run  the  wires  to  the  many  different 
electrically  operated  primary  valves.  When 
the  organist  presses  down  one  of  the  notes 
on  this  keyboard,  he  thereby  closes  a  plati- 
num-iridium  electric  contact,  causing  a  cur- 
rent to  flow  along  one  of  the  wires  entering 
the  wind  chest  and  pass  through  a  little 
electromagnet.  The  energizing  of  this  mag- 
net lifts  a  tiny  disk  valve,  which,  by  allowing  a 
little  wind  to  escape  through  it,  serves  as  a 
sort  of  "relay"  to  release  a  larger  amount  of 
wind.  The  feeble  electric  impulse  coming 
from  the  key  is  thereby  made  to  call  into 
instant  action  the  full  pressure  of  the  wind 
as  a  motive  force  to  effect  any  desired  me- 
chanical movement.  In  the  case  mentioned, 
pressing  down  the  notes  makes  the  pipe  speak 


as  promptly  as  though  directly  connected 
to  the  key — but  with  no  effort  on  the  part 
of  the  organist  beyond  a  light  pressure  of 
his  finger.  In  the  same  electro-pneumatic 
way,  the  different  stops  are  actuated,  the 
swell  blinds  moved,  etc.;  the  electricity 
serving  only  to  control  the  real  motive  force, 
i.  e.,  the  wind  pressure  that  sounds  the 
pipes. 

The  making  of  the  organ  pipes  is  an^art 
in  itself.  The  pipes  are  made  of  metal  or 
wood,  various  metals  and  alloys  being  used 
to  obtain  particular  tone  qualities,  and  there 
being  a  wide  variety  of  sizes  and  shapes. 
The  pipes  in  the  Astor  organ  run  all  the  way 
from  a  tiny  pipe  three-quarters  of  an  inch 
long  and  three-sixteenths  of  an  inch  in  diam- 
eter, giving  a  note  of  exceedingly  high, 
shrill  quality  within  three  notes  of  the  upper 
limit  of  human  hearing,  to  a  32-foot  height, 
large  enough  for  a  man  to  crawl  in  and  giv- 
ing a  very  deep  note  which  is  so  near  the 
lower  limit  of  hearing  that  it  shakes  the 
ear  drums  and  the  whole  building  with  its 
pulsations  when  sounded.  The  length  of  a 
pipe  is  measured  from  the  mouth,  where  the 
sound  is  generated,  to  the  adjustable  "tun- 
ing-point" at  or  near  the  top  end  of  the  pipe. 
Some  pipes  have  two  openings,  one  on  each 
side,  giving  improved  quality  and  amplitude 
to  the  tone.  Wood  pipes,  like  the  bodies 
of  violins  and  other  string  instruments,  are 
glued  up,  without  using  any  nails  or  screws. 
The  gluing  requires  special  care,  and  is 
done  in  a  hot  room,  to  prevent  any  possi- 
bility of  the  glue  becoming  chilled. 

In  the  modern  organ,  classic  compositions 
may  be  rendered  in  a  manner  unheard  of 
hitherto  except  from  a  full  orchestra.  In- 
deed, the  organist  seated  at  his  keyboard  is 
in  the  strategic  position  of  the  conductor  of 
an  orchestra.  The  organ  stops  are  his 
players,  each  in  his  own  proper  gamut — 
sixty  or  one  hundred  of  them  or  more,  from 
piccolo  to  tuba,  with  a  harpist  and  the  chime 
of  church -tower  bells  thrown  in — all  playing 
in  perfect  unison.  Electrical  control  has 
made  all  this  not  only  possible,  but  physic- 
ally easy.  It  is  safe  to  say  that  the  appli- 
cation of  electricity  to  organ  operation  has 
revolutionized  this  noblest  and  grandest  of 
musical  instruments. 


Talks  With  the  Judge 


"What's  the  use  of  having  two  kinds  of 
electric  current  and  what's  the  difference 
anyway?  They're  always  talking  about 
direct  current  and  alternating  current,  no 
volts  a.  c.  and  no  volts  d.  c.  and  all  that  sort 
of  thing.  Electricity  is  hard  enough  to 
understand  without  having  two  kinds  of  it. 
Why  .don't  they  make  just  one  kind  and  let 
it  go. at. that?"  The  Judge  was  in  a  some- 
what petulant  mood  and  it  almost  made  him 
angry — this  question  which  has  puzzled  so 
many. 

"To  tell  you  all  the  reasons  why  direct 
current  is  used  for  some  things  and  alter- 
nating current  for  others,  the  differences 
between  them  and  how  they  are  generated 
and  utilized  would  be  a  greater  task  than  I 
would  care  to  undertake,  Judge,"  I  said. 
"But  perhaps  in  a  few  words  I  can  enlighten 
you  sufficiently  so  that  you  will  not  lose  any 
more  sleep  over  the  matter." 

"As  a  general  statement  it  may  be  said 
that  direct  current  flows  continuously  through 
a  circuit  in  one  direction  while  alternating 
current  reverses  the  direction  of  its  flow 
many  times  per  second.  Of  course  this 
does  not  explain  much  more  than  the  names 
imply,  but  electricity  being  a  form  of  energy 
which  cannot  be  sensed  it  must  be  assumed 
that  there  is  a  '  flow'  of  some  kind  in  order 
that  we  may  explain  the  action  of  the  force 
of  which  we  see  only  the  effects. 

"Electricity  as  generated  by  a  dynamo  is 
in  reality  all  alternating  in  character.     The 
coils  of  wire  which  go  to  make  up  the  arma- 
ture, as  it  revolves,  have  current  generated 
in  them  in  one  direction  as  they  sweep  across 
in  front  of  one  magnet  pole  face.     The  next 
pole  being  of  opposite  polarity,  when  they 
pass  in  front  of  it   they  have  current  gen- 
erated in  them  of  opposite  direction.     The 
theory  is  that  the  current  is  generated  by 
the  wires    'cutting'    the    invisible    'lines  of 
force'  which  flow  from  one  pole  to  the  next 
of    opposite    sign.     You    can    readily    see, 
therefore,  that  the  current  in  the  wires  of 
the  revolving  armature  reverses  in  direction 
a  certain  number  of  times  per  second,  gov- 
erned by  the  speed  at  which  the  armature 
revolves  and   the   number  of   poles  in   the 
machine. 


"As  stated  above,  the  current  generated 
by  an  dynamo  armature  is  alternating,  and 
the  common  alternating  current  generator 
or  alternator  is  the  simplest  type  of  dynamo. 
Strange  as  it  may  seem,  however,  in  the  very 
beginning  of  dynamo  construction  a  more 
complex  type  was  built  and  is  used  up  to 
the  present  time;   namely  the  direct  current 
generator   which    gives   unidirectional    cur- 
rent.    Such  a  machine  is  simply  an  alterna- 
tor fitted  with  what  is  known  as  a  commuta- 
tor.    The  commutator  consists  of  a  number 
of    copper    segments   insulated   from    each 
other  and  mounted  on  the  armature  shaft. 
The  number  of  segments  corresponds  to  the 
number  of  coils  in  the  armature  and  to  them 
the  latter  are  connected.     Brushes  of  carbon 
bear  on  the  segments  above  and  below  and 
are  connected  to  the  external  circuit.     Being 
so  arranged,  one  brush  collects  the  current, 
from  each  of  the  passing  segments,  which 
is  flowing  in  one  direction,  and  as  the  seg- 
ments pass  on  around  and  the  current  re- 
verses the  other  brush  is  there  to  collect  it, 
so  each  brush  is  constantly  carrying  current 
in  one  direction,  therefore  we  have  direct 
current  flowing  out  over  the  line  from  one 
brush  and  back  on  the  other  side  of  the 
line  to  the  other  brush." 

"Well,  what's  it  all  for?"  said  the  Judge, 
"Why  do  they  use  the  two  kinds?" 

"For    a    number    of    reasons,"    said    I. 
"Where  the  current  is  to  be  transmitted  any 
distance,  say  over  half  a  mile,  the  alternating 
current  is  best.     This  is  for  the  reason  that  k 
is  more  readily  stepped  up  and  down  in 
voltage,  by  means  of  simple  static  trans- 
formers.    Wires  present  a  certain  resistance 
to  the  flow  of  electric  current,  the  same  as 
water  pipes  do  to  the  flow  of  water.     To 
force   the   current   through    them   for   any 
great  distance  requires  very  high  pressure 
or  voltage — either  that,  or  you  must  have 
very    large    wires,    which    are    exceedingly 
costly.     Therefore,  where  the  current  is  to 
be  sent  a  long  way  as  to  the  outer  portions 
of   a  large   city,   it  is  customary   to   make 
alternating  current,  step  it  up  to  high  volt- 
age by  transformers,  transmit  it  over  a  few 
small   wires   to   substations   located   in   the 
outer  zones  and  there  step  it  down  in  voltage 
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for  use  in  the  homes  of  else  to  feed  other 
still  smaller  transformers  where  it  is  still 
further  reduced  in  pressure  for  the  use  of  the 
consumer  at  the  usual  no  volts.  But  the 
current  all  the  time  remains  alternating. 
That  is  why  the  current  in  your  home  in 
the  residence  district  is  alternating." 

"Where  does  the  direct  current  come  in?" 
was  the  next  question. 

"Now-a-days  for  lighting  and  power 
service  only  in  the  most  congested  portions 
of  our  large  cities.  In  a  city  like  Chicago, 
for  instance,  in  and  about  the  "Loop  Dis- 
trict," current  is  used  in  such  vast  quantities 
within  the  radius  of  economical  transmission 
by  direct  current  that  it  is  there  largely 
used.  It  is  brought  there  as  alternating 
current  from  distant  power  stations  and  made 
over  into  direct  current  and  fed  into  a  great 
network  of  wires  and  cables  all  intercon- 
nected. This  network  is  a  very  advantage- 
ous thing  to  have  where  the  quantity  of 
current  used  is  sufficient  to  warrant  it,  as 
it  is  an  easy  matter  to  connect  the  motors 
and  lamps  to  it  anywhere  at  any  time,  and 
it  being  all  interconnected  if  any  substation 
or  feeding  point  pouring  current  into  it 
should  break  down,  other  substations  carry 
the  load.  Such  a  network  all  over  the  city 
would,  however,  be  out  of  the  question 
owing  to  the  great  cost  of  copper. 

"Direct  current  also  has  other  specific 
fields.  It  is  used  almost  entirely  for  elec- 
tric railway  work,  owing  to  certain  inherent 
advantages  of  direct  current  motors  for 
street  car  service.  For  charging  storage 
batteries,  also,  only  direct  current  can  be 
used. 

"  So,  after  all,  you  see  direct  and  alternating 
current  are  not  so  very  different.  Alter- 
nating current  plunging  first  one  way  and 
then  the  other,  back  and  forth  through  the 
filament  of  an  incandescent  lamp  will  heat 
the  filament  white  hot.  So,  too,  will  direct 
current  which  flows  steadily  on  in  one 
direction.  The  reversals  of  the  alternating 
current  being  so  rapid,  commonly  120  re- 
versals of  60  complete  alternations  (60  cycle 
current)  per  second,  the  heat  in  the  filament 
does  not  have  time  to  die  down  perceptibly 
between  times  so  the  lamp  glows  steadily. 
Motors  of  two  kinds,  direct  and  alternating 
current,  are  constructed  to  utilize  these  two 
kinds  of  current.  Which  kind  of  electric 
current  it  is  best  to  use,  as  explained  be- 
fore, is  determined  largely  by  economic 
conditions.,' 


Lightning  Conductors  Used  by 
the  Ancients 


The  suggestion  of  Georg  Ebers,  made  in 
a  novel  some  years  ago,  that  the  Egyptians 
made  use  of  lightning  conductors,  is  sus- 
tained by  a  writer  in  the  Elektrotecbnische 
Anzeiger  with  many  incidents  to  show  that 
electrical  action  was  not  unknown  to  the 
ancients,  and  that  Georg  Ebers'  suggestion 
is  well  founded. 

The  temples,  he  says,  were  protected  by 
lightning  rods.  The  Biblical  descriptions 
of  these  temples  show  that  the  roof  was  pro- 
vided with  metallic  points,  held  aloft  by 
columns,  and  that  these  points,  ending  in 
chains,  terminated  in  a  great  water  tank. 
He  adds:  "AH  of  which  is  vouched  for  in 
the  First  Book  of  Kings  and  the  Second 
Book  of  Chronicles." 


Electro-Magnetic  Razor  Hone 

A  very  clever  device  that  will  be  appre- 
ciated by  every  man  who  has  tried  to  hone 
his  own  razor,  is  the  electro-magnetic  razor 
hone,  invented  by  a  Los  Angeles  barber. 
The  idea  is  simplicity  itself,  as  would  of 
necessity  be  the  case,  for  the  inventor  is  no 


ELECTRO-MAGNETIC  RAZOR  HONE 

electrician.  It  consists  of  a  coil  of  insulated 
copper  wire  (about  four  pounds),  a  core  of 
Norway  iron  and  directly  above  the  latter 
a  shallow  groove  which  receives  the  stone; 
an  ordinary  hone. 

The  coil  is  connected  with  an  electric 
light  fixture  and  uses  about  as  much  power 
as  an  eight  candle  power  incandescent  bulb. 
When  the  current  is  turned  on,  this  magnet 
holds  the  razor  blade  steadily  to  the  grind- 
ing surface,  overcoming  the  tendency  of  the 
thin,  elastic  edge  to  spring  away  from  the 
hone. 


Window  Lighting  Suggestions  from  Paris 


By  EMILE  RUEGG 


The  photographer's  ambition  is  always  to 
produce  a  picture  which  will  flatter  the  real 
object.  The  same  is  apt  to  be  true  of  the 
window  trimmer's  ambition.  He  wants  to 
give  his  objects  an  effect  which  will  make 
them  appear  to  the  onlooker  as  if  they  are 
worth  at  least  twice  as  much  as  they  really 
are.    This  is  what  we  call  the  art  of  creating 

a  desire. 

How  may  we  arrive  at  the  best  results  t 
There  is  at  present  much  lack  of  originality 
in  electric  window  lighting  owing  to  the  fact 
that  the  art  is  comparatively  new.  I  am  now 
alluding  to  the  arrangements  of  the  elec- 
tric bulbs  which,  in  many  cases,  are  simply 
fixed  all  in  a  row,  like  a  crown  all  around 
the  frame  of  the  window. 

It  is  quite  evident  that  the  glaring  lights 
are  almost  blinding  the  eyes  of  the  passers- 
by.  The  storekeeper  notices,  also,  that  the 
objects  are  not  properly  illuminated  and  he 
goes  to  work  and  exchanges  the  16  candle 
lamps  for  32  candle  ones.  The  result  is, 
as  may  well  be  thought,  far  worse  than  if 
he  had  reduced  his  lamps  to  half. 

Some  one  found  out  the  true  effects  which 
such  an  arrangement  produces  and  provided 
a  reflector  for  each  electric  lamp,  thus  re- 
ducing the  glaring  effects  considerably. 
This  indirect  or  screened  illumination  is 
therefore  now  quite  common.         _ 

But  we  are  yet  far  off  from  artistic  illu- 
mination. Now  that  we  have  found  the 
true  principle  of  artificial  illumination, 
namely  indirect  illumination,  we  are  pre- 
pared to  enter  into  the  real  thing,  i.  e.  the 
study  of  h  armony  in  the  colors.  The  French 
people  are  naturally  of  an  aesthetic  nature 
and  in  Paris  especially  have  advancements 
been  made  in  artistic  window  lighting. 

Let  us  take  an  example  in  order  properly  to 
illustrate  how  we  can  produce  real  artistic 
effects  with  very  little  effort.  We  have  a 
dark  window  case,  into  which  we  place  three 
objects:  a  cluster  of  blue  flowers,  a  nice 
fern  and  a  cluster  of  yellow  flowers,  say 
chrvsanthemums.  The  fern  we  place  in 
the' center,  the  blue  flowers  to  the  left  and 
the  yellow  ones  to  the  right.  Let  us  now 
arrange  two  lamps  of  two  colors  in  such  a 
way  that  the  lamps  are  quite  invisible  to  the 
eye.  A  blue  lamp  we  place  in  front  of 
the  blue   flowers;   a  yellow  lamp  we   place 


before   the   yellow   flowers.    By   observing 
these  rules  it  will  be  found  that  the  blue 
flowers  appear  strangely  blue  and  the  yellow 
flowers  wonderfully  luminous.     The  yellow 
and  the  blue  together  produce  green  rays 
which  are  thrown  on  the  green  fern,  thus 
giving  to  it  the  most  delicate  hues  of  softest 
green.     If  we  wish  to  expose  a  flower  pot 
with  purple  flowers  we  need  only  place  it 
next  to  the  blue  flowers,  adding  a  smaU  red 
lamp  in  front  of  the  flowers,  so  that  it  is 
invisible  to  the  eye  of  the  observer.     With 
some  leaves  or  artistic  cardboard   we    shut 
out  the  red  rays  which  would  spoil  the  soft 
green  enveloping  the  fern.     Thus,  with  the 
proper  knowledge  of  color  mixing,  which, 
by  the  way,  should  be  in  possession  of  every 
window  trimmer,  it  will  be  possible  to  arrive 
at  the  most  wonderful  showcase  and  win- 
dow trimming.     And  this  is  the  true  art  of 
creating  a  desire  in  the  minds  of  the  on- 
lookers, by   so    arranging   the   articles  that 
they  appear  as  if  they  were  seen  in  subdued 

sunlight.  . 

Crowding  should  ever  be  omitted  and  a 
rich  and  pleasing  effect  will  never  be  pro- 
duced by  exposing  so  many  things  in  the 
same  window  that  the  eye  gets  tired  to  find 

them  all. 

The  up-to-date  business  man  needs  to 
study  the  psychological  make-up  of  the  by- 
stander who  shall  be  his  future  customer. 
Beautiful  music  will  arrest  the  attention  of 
the  musical  people,  while  banal  heart  rend- 
ing music  will  attract  the  vulgar.  In  order 
to  get  the  customers  one  wishes  to  acquire 
it  will  suffice  to  present  the  things  according 
to   their  various  tastes. 

But  at  all  events  it  will  be  of  the  greatest 
importance  to  have  the  goods  so  exhibited 
that  they  produce  the  utmost  results,  which 
again  may  only  be  arrived  at  by  means  of 
artistic  arrangement  of  the  electric  illumi- 
nation. . 

The  study  of  stage  lighting  as  shown  in  the 
theatres  can  hardly  be  recommended  too 
strongly,  for  there  you  will  find  the  objects 
and  subjects  so  illuminated  that  they  pro- 
duce the  utmost  effect.  And  never  will  you 
there  see  glaring  lights  in  the  scene,  even  if 
lamps  are  used  on  tables,  etc.  They  are  all 
supplied  with  shades  so  that^  the  lamps 
themselves  may  not  be  seen  directly. 
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Scaling  Mountains  By  Trolley 

From  Martigny  to  Chatelard,  in  France, 
an  electric  railway  line  has  recently  been 
built  which  is  wonderfully  interesting  on 
account  of  the  boldness  of  its  track  con- 
struction and  the  beauty  and  variety  of  the 
scenery  which  is  to  be  enjoyed  along  its 
course.  As  far  as  Vernayaz  it  follows  the 
side  of  the  mountain,  now  bordering  prec- 
ipices, from  the  depths  of  which  can  be 
heard  the  noise  of  torrents,  now  winding 
amongst  pastures  or  gliding  beneath  the 
shade, of  forests  of  larch. 

There  are  on  this  mountain  electric  rail- 
way a  number  of  summer  resorts  much  fre- 
quented by  tourists.  They  include  Finhaut, 
the  terminus  of  the  line,  located  4000  feet 
above  the  sea  level,  from  which  place  one 
enjoys  a  magnificent  and  extensive  view 
over  the  Glacier  of  Trient  as  well  as  Le 
Trientien  which  is  suspended,  as  it  were, 
from  the  steep  slopes  of  the  mountain;  also 
Les  Marecittes,  a  small  village  of  picturesque 
chalets,  a  central  attraction  of  the  various 
excursions,  and  finally  Salvan,  the  last 
station  in  the  valley. 

It  is  held  that  the  most  magnificent  and 
boldest  part  of  this  mountain  electric  rail- 
way is  found  between  Finhaut  and  Le 
Trientien.  The  line,  which  has  been  cut 
through  a  partition  of  very  steep  rocks, 
overlooks  the  deep  gorges  which  have  been 
hollowed  out  by  the  Trient.  Shortly  after 
leaving  Salvan  the  slope  of  the  railway  line 
becomes  accentuated,  and  reaches  a  maxi- 
mum slope  of  1  in  5,  and  the  descent  to 
the  valley  of  the  Rhone,  which  is  over- 
looked by  the  line,  is  very  impressive  and 
thrilling. 

After  having  traveled  through  a  number 
of  tunnels  and  over  the  Viaduct  of  Vernayaz, 
the  embankment  is  passed,  the  train  has 
descended  from  the  mountain  to  the  plain 
and  at  Martigny,  the  travelers  from  the 
Martigny-Chatelard  railway  alight  on  the 
platform  of  the  Federal  railway  where 
they  find  direct  connections  in  both  direc- 
tions to  points  in  Switzerland — down  the 
valley  to  Lausane  and  Lake  Leman  and  up 
the  valley  towards  Sion,  Brigue  and  the 
Simplon  Tunnel  into  Italy. 

The  line  has  a  total  length  of  about  13 
miles,  but  in  this  comparatively  short  dis- 
tance there  are  33  viaducts  and  13  bridges. 
For  operating  the  trains  power  is  supplied 
partly  by  overhead  trolley  wire  and  partly  by 


third  rail.  Both  the  ordinary  trolley  car 
and  the  electric  locomotive  are  used.  The 
former  are  capable  of  carrying  a  load  of 
15  tons  each  and  easily  climb  the  20  per 
cent  grades  at  a  rate  of  10  miles  an  hour, 
being  supplied  with  motors  aggregating 
240  horse  power  to  each  car. 

Street  Car  Novelties  in  The  Hague 
Celebration 


On  the  recent  birthday  of  Queen  Wil- 
helmina  of  Holland  the  electric  railway 
company  operating  in  the  capital,  The 
Hague,  equipped  some  of  its  cars  in  novel 
and  grotesque  forms  and  got  up  a  sort  of 


STREET    CAR    NOVELTIES 

electric  car  parade.  One  of  the  cars  was 
fitted  up  to  represent  a  huge  elephant. 
Another  showed  a  locomotive  crossing  a 
bridge.  In  addition  to  the  two  shown  there 
were  a  giant  automobile,  Chinese  tea  house 
and  a  Dutch  bakery  for  wafers.  These 
were  all  run  as  electric  cars  through  the 
streets  of  The  Hague  and  presented  a  very 
novel   appearance. 


m 


Electric  Power  at  the  "Head  of  the  Lakes" 


At  the  head  of  Lake  Superior  lie  two 
cities  which  are  destined  to  grow  into  one 
of  the  chief  centers  of  wealth  and  population 
in  the  great  northwest  if  not  in  the  whole 
country.  They  are  Superior,  Wis.,  and 
Duluth,  Minn.,  with  present  populations  of 
45,000  and  85,000  respectively.  While  sep- 
arated by  the  St.  Louis  river,  and  lying  in 
different  states,  they  are  one  in  all  essentials. 

In  going  to  them  by  railroad  one  passes 
through  miles  upon  miles  of  a  region  pro- 
foundly desolate — the  old  pine  barrens. 
Years  ago  every  tree  of  the  virgin  forest  was 
sacrificed  to  the  lumber  trade  and  their 
places  are  now  occupied  by  a  dense  mass  of 
second  growth.  Suddenly,  and  without 
warning  of  coming  activity,  the  train  leaves 
this  labyrinth  at  the  very  door  of  these 
two  great  cities  and  we  plunge  into  all  the 
hurry  and  bustle  characteristic  of  western 
metropolitan  life.  Here  are  the  greatest 
coal  and  ore  docks  in  all  the  world.  Close 
by  to  the  west  and  northwest,  in  Minnesota, 
lie  three  iron  ranges  with  a  hundred  years' 
supply  of  the  richest  ore.  Into  Duluth 
harbor,  one  of  the  finest  natural  harbors 
in  existence,  come  great  steamers,  surpassed 
in  size  by  few  ocean  going  ships,  bringing 
coal  from  far  down  in  the  Pennsylvania 
regions,  at  ridiculously  low  rates  as  com- 
pared with  railroad  transportation.    From 


here  much  of  the  Northwest  secures  its 
fuel  supply.  These  same  ships  then  go 
back  down  the  lakes  laden  with  ore  for  the 
smelters  of  the  East. 

These  twin  cities  lie,  therefore,  at  a  focal 
point  in  the  natural  route  of  commerce  be- 
tween the  East  and  the  West  and  constitute 
a  distributing  point  for  the  rapidly  growing 
population  of  Minnesota,  the  Dakotas  and 
states  farther  toward  the  coast,  and  their 
future  greatness  seems  assured.  As  one 
of  the  leading  citizens  stated:  "The  only  un- 
known factor  of  the  future  is  not  whether 
we  will  one  day  grow  rich  and  populous, 
but  when?  Will  it  come  as  a  heritage  of 
those  now  living?    We  think  it  will." 

Duluth  lies  just  under  the  lip  of  a  vast 
plateau,  several  hundred  feet  high.  Miles 
back  up  in  this  elevated  region  is  a  water 
supply  capable,  with  proper  dams  and 
canals,  of  furnishing  electrical  power  second 
only  in  magnitude  to  that  of  Niagara.  Years 
ago  a  plan  of  great  scope  was  made  to  harness 
all  of  this  power  but  it  was  found  that  the 
power  so  developed  would  be  far  greater 
than  the  requirements  of  the  two  cities  then 
or  for  a  long  time  to  come.  Some  day 
when  the  methods  of  electrical  smelting  of 
ore  have  been  perfected  we  may  see  this 
power  all  developed  and  iron  and  steel  made 
electrically  at  the  "Head  of  the  Lakes"  cities. 


POPULAR  ELECTRICITY 


509 


In  the  meantime  the  Great  Northern 
Power  Company  has  built  on  the  St.  Louis 
river  a  great  dam  and  hydro-electric  plant 
which  is  more  than  ample  for  the  present 
needs  of  the  two  cities.  A  service  reservoir 
with  a  capacity  of  130,000,000  cubic  feet 
has  been  built  on  the  river  17  miles  from 
Duluth.  The  river  is  by-passed  from  this 
reservoir  to  the  power  station  2.8  miles  down 
stream  in  a  direct  line.  This  by-pass  con- 
sists partly  of  an  open  canal  and  partly  of 
pipe  lines. 

In  the  power  house  are  13,500  H.  P. 
vertical,  reaction  turbines  among  the  mpst 
powerful  ever  put  in  commission.  Carried 
on  the  shafts  of  these  turbines  are  7500 
kilowatt  electrical  generators  delivering  three 
phase  current  at  6600  volts  which  is  carried 
to  transformers  which  raise  the  voltage  to 
30,000  volts  for  the  transmission  lines. 

Four-legged  steel  towers  support  the  two 
transmission  lines  which  end  in  a  sub- 
station in  Duluth.  Here  the  current  is 
stepped  down  in  voltage  for  use  in  the  two 
cities,  all  the  electric  light  and  power  of 
both  Duluth  and  Superior  being  taken  from 

these  lines. 

Machinery  is  at  present  installed  in  the 
plant  capable  of  developing  30,000  horse- 
power, 15,000  of  which  is  now  in  use.  With 
reasonable  additional  expense,  the  capacity 
of  the  plant  may  be  increased  to  60,000 
horsepower. 

Though  it  is  not  possible  here  to  give  a 
technical  description  of  the  plant,  there 
are  many  features  about  it  which  are  of 
interest  to  the  layman.  For  instance,  it 
develops  the  greatest  amount  of  power  per 
square  foot  of  station  area  ever  attempted  in 
a  water  power  plant. 

One  of  the  cables  is  laid  across  the  harbor 
to  Superior,  in  a  trench  dredged  30  feet 
below  water  line,  or  eight  feet  beneath  the 
keel  of  the  deepest  laden  ship  that  can  pass 
the  Sault  River,  either  now  or  during  the 
continuance  of  the  present  government  plan 
for  the  improvement  of  the  Lakes. 

The  electrical  equipment  is  very  com- 
plete. In  the  wiring  scheme  for  the  power 
stations,  all  connections  between  the  busbars 
and  the  units  are  made  through  motor 
operated  oil  switches,  all  arranged  for  dis- 
tant control  from  a  benchboard  placed  on 
a  gallery  that  gives  the  operator  unobstructed 
view  of  the  main  units.  All  low  tension 
wiring  is  insulated  and  carried  in  conduits 
laid   in   the   floors,   while   all   high    tension 


wiring  is  bare  and  is  hung  on  insulated  sup- 
ports in  brick  compartments.  Throughout 
the  scheme  each  set  of  unit  wiring  can  be 
carried  through  any  transformer  and  to 
any  one  of  the  transmission  lines,  and  this 
plan  will  be  continued  as  the  number  of 
units  is  increased  to  a  maximum. 

A  telephone  line  from  the  substation  to 
the  power  station  is  carried  on  the  towers  of 
the  transmission  line.  The  instruments  on 
this  telephone  line  are  set  in  booths  mounted 
on  insulators,  these  booths  also  being  entered 
from   an  insulated   platform. 

To  excite  the  fields  of  the  dynamos  there 
are  required  two  250-kilowatt  direct  cur- 
rent dynamos— large  enough  to  furnish  all 
the  current  needed  by  a  town  of  several 
thousand  inhabitants. 

This  in  a  brief  way  describes  onemore  of 
the  thousands  of  water  power  electric  plants 
that  are  producing  current  to  aid  in  the 
building  up  of  cities  and  industries.  Every 
year  the  number  increases,  thanks  to  the 
perfection  of  high-tension  transmission  meth- 
ods, fortifying  us  against  the  day  when  our 
natural  legacy,  the  coal  beds,  will  be  no 
more. 


Ground  Clamp 


A  ground  connection  which  does  not  re- 
quire soldering  is  shown  in  the  sketch.  To 
make  this  clamp  obtain  a  brass  bar  about 
one-fourth  of  an  inch  square  by  two  inches 
long.  One-fourth  of  an  inch  from  each  end 
drill  and  thread  a  hole  to  fit  a  bolt.  Scrape 
the  insulation  off  from  your  ground  wire  for 


WatepP/pe 


GROUND  CLAMP 

about  18  inches  and  wind  it  several  times 
around  the  water  pipe  and  the  bar  as  shown. 
The  bolts  may  now  be  lightened  until  the 
wire  is  taut  and  it  will  be  found  that  this  will 
give  an  excellent  contact  between  the  pipe 
and  ground  wire. 
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Electric  Welding 

By  L.  RAMAKERS 


Electric  welding  was  one  of  the  first 
applications  made  of  the  voltaic  arc,  but 
it  is  only  recently  that  it  has  assumed  real 
practical  importance,  and  now  the  use  of 
it  is  increasing  from  day  to  day. 

In  1881,  Siemens, 
after  having  made 
several  experiments 
with  copper  wire  of 
from  two  to  three 
millimeters  in  diam- 
eter, was  struck  by 
the  degree  of  me- 
chanical resistance  of 
the  welded  points, 
which  resistance  very 
much  exceeded  that 
of  other  welds  known 
at  that  time.  Some 
years  later,  in  1887, 
the  researches  of 
Ries  led  to  other 
new  and  interesting 
developments,  and 
finally,  in  the  same 
year,  Joule  estab- 
lished the  rules  of 
welding  by  electrici- 
ty. It  is  from  that 
time  that  are  to  be 
dated  the  really  valu- 
able experiments  for 
the  practical  appli- 
cation of  this  pro- 
cess in  the  indus- 
tries. The  methods 
of  use  may  be  classed 
in  two  distinct  cate- 
gories:   the  first  one 

being  due  to  Elihu  Thomson,  consisting  of 
a  practical  utilization  of  the  Joule  idea, 
while  the  second  one,  based  on  the  judicious 
application  of  the  high  temperatures  pro- 
duced by  the  voltaic  arc,  is  due  to  Ber- 
nardos  and  Slavianoff. 

The  first  method,  known  under  the  name 
of  welding  by  incandescence,  consists  essen- 
tially in  placing  against  each  other  the 
pieces  or  parts  of  pieces  to  be  welded.  The 
circuit  is  thus  closed,  and  a  current  is  made 
to  pass  through  the  pieces,  of  sufficient  in- 
tensity to  bring  the  metal  to  the  temperature 


fig.  1. 


desired.  The  welding  is  then  effected  by 
pressure,  by  bringing  close  together  the 
parts  to  be  welded.  As  a  matter  of  course, 
the  intensity  of  current  necessary  for  these 
operations  varies  with  the  volume  and  struc- 
tural nature  of  the 
pieces  to  be  welded; 
but  it  is  always  very 
strong.  The  advan- 
tages of  this  system 
are  the  regularity  of 
the  work  and  the 
total  absence  of  dan- 
ger to  the  operator. 
Finally,  the  metal  is 
neither  injured  nor 
modified  in  its  inte- 
rior structure.  But 
this  method  requires, 
for  each  kind  of 
work,  special  ar- 
rangements or  ma- 
chines, all  of  which 
are  more  or  less  com- 
plicated. 

The  second  meth- 
od, which  uses  the 
heat  of  the  voltaic 
arc,  has  the  disad- 
vantage of  modify- 
ing a  little  the  com- 
position of  the  metal, 
by  melting  it.  But 
this  gives  occasion 
to  remark  that  this 
very  fusion  enables 
one  to  give  to  the 
metal  any  form  de- 
sired at  any  given 
point  whatever  in  the  piece  to  be 
treated.  On  the  other  hand,  the  voltaic 
arc  of  high  intensity  produces  physio- 
logical effects  that  cannot  be  passed  by  in 
silence.  It  can  cause  real  attacks  of  in- 
solation (or  sun-stroke),  while  it  has  a  very 
bad  effect  on  the  eyes.  The  painful  effects 
resulting  from  this  cause  increase  with  the 
length  and  duration  of  the  arc.  These 
objections  can,  however,  be  avoided.  It 
requires  only  to  protect  the  workman  by 
colored  glass,  and  to  save  his  face  and  hands 
by  means  of  a  mask  and  gloves  of  leather. 


THE  WORKMAN   IS  PROTECTED  BY 

A   MASK 
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It  is  necessary,  also,  to  avoid  the  danger  of 
ophthalmia  among  the  men  engaged  in 
the  work  of  welding,  by  preventing  the 
simultaneous  presence  of  lights  of  different 
intensities  in  the  workshops.  Therefore,  the 
metallurgical  establishments  in  which  there 
are  several  welding  plants,  install  these 
plants  in  separate  places,  where  pains  is 
taken  to  diffuse  the  light  in  a  regular  man- 
ner. The  welding  rooms  must  also  be  well 
ventilated. 

In  the  two  general  methods  just  described, 
use  may  be  made  either  of  a  continuous  cur- 
rent, or  of  an  alternating  current;  the  latter, 
of  which  the  calorific  power  seems  to  be 


FIG.    2.       ELECTRIC    ARC    WELDING    EQUIP- 
MENT 

the  higher,  is  usually  preferred  in  the  process 
of  welding  by  incandescence. 

PROCESS    OF     WELDING     BY    INCANDESCENCE 

The  number  of  applications  of  this  method 
is  quite  considerable.  Each  one  of  them 
requires  a  special  apparatus,  but  we  will 
limit  ourselves  to  describing  the  general 
principle  of  operation.  It  has  been  applied 
to  the  welding  of  railway  rails,  of  projectiles, 
of  boilers,  to  the  fitting  of  carnage  steps, 
to  the  welding  of  axles,  the  spokes  of  loco- 
motive wheels,  etc.,  etc.  Its  use  is  recom- 
mended generally,  only  when  it  is  a  question 
of  welding  pieces  which  cannot  be  allowed 
to  suffer  more  than  a  slight  deformation 
during  the  operation.  All  the  metals,  in- 
cluding bismuth,  antimony,  magnesium, 
brass  and  even  aluminum  have  been  welded 
by  this  process. 

The  surfaces  to  be  welded  must  first  be 
scoured  off  very  carefully;  then  they  are 
prepared  by  sprinkling  over  them  borax  or 


some  other  flux,  so  as  to  obtain  a  contact 
more  or  less  perfect,  which  contact  consti- 
tutes of  itself  the  principal  electric  resistance 
of  the  circuit.  The  heat  produced  by  the 
passage  of  the  current  through  this  resistance 
varies,  therefore,  according  to  the  degree  of 
resistance  offered.  It  will  vary  according 
to  the  pressure  exercised  on  the  pieces  to  be 
welded,  which  pressure  is  obtained  either 
by  means  of  springs  or  by  regulating  the 
screw  of  a  vise. 

As  we  said  above,  the  alternating  current 
can  be  used  as  well  as  the  coDtinuous  cur- 
rent. Facility  in  procuring  either  one  or 
the  other  will  then  decide  as  to  the  choice  to 
be  made.  At  any  rate,  in  case  of  the  appli- 
cation of  the  alternating  current,  it  will 
always  be  preferable  to  use  one  of  low  fre- 
quency so  as  to  diminish  as  much  as  possible 
the  effects  of  self-induction  in  the  large 
conductors. 

The  process  of  welding  is  employed  prin- 
cipally in  England  and  in  America,  in  wire- 
mills,  where  by  this  method  several  thousand 
weldings  may  be  effected  each  day.  Weld- 
ings are  made  there,  for  example,  of  iron 
bars  29  millimetres  in  diameter,  in  two 
minutes  and  15  seconds,  or  about  one- 
half  the  time  it  would  take  good  black- 
smiths to  obtain  the  same  result  in  the 
ordinary  way.  An  idea  may  be  had  by 
this  example,  of  the  advantages  of  the  appli- 
cation of  this  process  in  certain  cases. 

WELDING   BY   THE   ELECTRIC   ARC 

The  piece  to  be  welded  is  itself  used  as 
an  electrode,  and  the  arc  springs  from  a 
carbon  stem,  or  from  a  stem  of  the  same 
metal  forming  the  end  of  the  conductor, 
and  which  constitutes  the  second  electrode. 
Ordinarily,  for  working  with  iron  and  steel, 


FIG.   3.       WELDING  TOOL 

the  carbon  is  attached  to  the  negative  pole, 
while  for  other  metals,  it  is  attached  to  the 
positive  pole. 

Let  us  take,  for  example,  the  case  of  a 
piece  of  casting  in  which  there  is  a  hole 
which  has  to  be  filled  up.  If  use  is  made 
of  carbon,  there  are  first  placed,  at  the  spot 
where  the  welding  is  to  be  effected,  a  lot 
of  little  iron  shavings,  or  chips,  these  being 


m 


w. 


512 


POPULAR  ELECTRICITY 


covered  with  sand  or  some  other  soldering 
powder.  The  use  of  such  a  powder  may 
frequently  be  dispensed  with,  as  the  vapors 
of  the  metal  themselves  form  an  atmosphere 
that  answers  the  same  purpose.  The  iron 
chips  are  melted  by  establishing  between 
them  and  the  carbon,  an  arc  previously  pro- 
duced by  direct  contact.  At  the  moment 
when  the  workman  sees  that  the  molten 
metal  has  become  well  attached  to  the  sur- 
face of  the  piece,  he  cuts  off  the  current  and 
begins  a  rapid  hammering.  If  the  metal 
itself  is  used  as  a  solder,  the  method  of 
work  is  the  same,  but  it  is  the  electrode 
which  melts  and  fills  the  cavity. 

The  electric  connection  consists  simply 
of  two  cables  of  sufficient  diameter,  one  of 
which  ends  directly  at  the  welding  table, 
and  the  other,  passing  by  an  ammeter  and 
the  regulating  rheostat,  conducts  the  current 
to  the  welding  apparatus  (Fig.  2).  This 
latter  consists  of  a  block  of  carbon  or  of 
metal  (C)  held  in  the  jaws  of  the  pincer  (P), 
this  being  conical  and  having  contact  with 
the  interior  of  an  iron  tube  (F)  (Fig.  3). 
The  tube  has  a  threaded  end  furnished 
with  an  eyelet  of  a  special  form,  upon  which 
the  conductor  is  soldered;  a  wooden  handle 
furnished  with  a  spark  protector  permits  of 
the  easy  handling  of  this  apparatus  without 
danger.  The  carbon  on  the  metal  stem  (C) 
constituted  one  of  the  poles  of  the  circuit. 

The  table  on  which  is  placed  the  piece 
to  be  treated,  consists  of  a  block  of  iron  or 
of  casting,  having  sufficient  surface  for  the 
purpose,  at  which  block  ends  the  second 
cable  of  the  circuit,  and  of  which  it  forms  the 
second  pole  (Fig.  2).  The  outfit  of  the 
operator  is  completed  by  a  leather  helmet 
supplied  with  smoked  or  colored  glass,  to 
protect  his  face  and  his  eyes,  as  seen  in  Fig.i. 
The  workman  charged  with  correcting 
a  defect  in  the  casting  of  a  piece  of  steel, 
for  instance,  places  the  piece  to  be  corrected 
upon  the  welding  table.  By  means  of  the 
carbon  soldering  (or  welding)  iron,  which 
he  places  in  direct  contact  with  the  piece  to 
be  welded,  he  brings  out  the  arc,  which  he 
causes  to  move  all  around  the  defective 
spot,  so  as  to  heat  to  the  proper  degree  the 
surrounding  metal.  Then  taking  in  his  left 
hand  a  bar  of  iron  or  of  soft  steel,  he  thrusts 
it  into  the  arc,  thereby  producing  a  fusion  of 
the  iron,  which  rapidly  fills  the  spot  to  be 
concealed.  Iron  can  thus  be  employed  as 
a  welding  medium;  it  is  from  the  iron,  in 
this  case,  which  divides  the  arc,  the  tem- 


perature of  which  causes  the  melting  of 
the  movable  electrode,  that  the  necessary 
metal  is  taken  for  the  filling  up  of  the 
fissure. 

This  operation,  carried  out,with  a  movable 
electrode,  either  of  iron  or  of  carbon,  re- 
quires no  more  than  two  minutes  for  the 
correction  of  defects  of  considerable  im- 
portance.— Translation  for  Popular  Elec- 
tricity from  La  Nature,  Paris. 

Counting  and  Packing  Coins  Auto- 
matically 


Connect  the  motor  of  this  almost  human 
machine  to  the  nearest  lamp  socket,  set  the 
indicator  to  the  count  and  package  denomi- 
nation required  and  pour  the  coins  into  the 
hopper.  Then  electricity  does  the  rest  and 
the  coins  are  turned  out,  correctly  counted 


COUNTER   AND    PACKAGING    MACHINE 

and  neatly  wrapped  in  packages.  The  ma- 
chine is  small,  being  only  20  inches  in  diam- 
eter and  16  inches  high. 

There  are  two  registers,  one  counting  from 
zero  up  to  10,000,  the  other  from  10,000  down 
to  zero.  These  are  patented  counters,  so  con- 
structed that  any  or  all  digits  can  be  set  at  zero 
instantly.  With  these  registers  any  method 
of  checking  accounts  of  collectors,  conduct- 
ors, depositors,  cashiers,  etc.,  can  be  easily 
devised,  the  machine  acting  in  the  double 
capacity  of  bookkeeper  and  money  packager 
simultaneously.  There  is  only  one  handling 
of  the  coin  from  time  it  is  delivered  until 
deposited,  and  all  is  absolutely  accounted  for 
with  no  chance  of  error. 


Is  Electricity  the  Energy  of  the  Universe? 


By  J.  J.  SANDERS 


That  we  shall  some  dav  understand  a  great  deal  more  than  we  do  now  of  the  ultimate  particle  which 
.ne  Jo  maTe  u?  all  matter  and  of  its  relation  to  that  mysterious  form  of  energy  which  we  call  electricity, 
I burnable  ?And^  wSn  l^iowledge  along  this  line  has  been  sufficiently  extended,  our  present  d^y 
mePtCs  of -apply**  enerJ  to  the  accomplishment  of  work  will  seem  ridiculously  complicated,  is  also  well 
^iiffl  3  tv.  Mr.  Sanders  is  not  alone  in  this  belief,  for  many  of  the  oremost  scientis  s 
2flU»rf«  are  working  at  the  problem  Although  some  may  pick  flaws  in  his  theory,  it  is 
nevertheless  interesting,  and  shows  the  trend  of  modern  thought. -Editorial  note. 


The  great  congress  of  the  British  Associa- 
tion for  the  Advancement  of  Science  held  in 
Winnipeg,  Manitoba,  recently,  has  accepted 
as  a  fact  the  electron  is  the  smallest  particle 
of  matter.  Nearly  all  of  the  great  scientists 
of  Europe  and  America  were  there  in  at- 
tendance. The  fact  that  the  electron  is  the 
smallest  particle  of  matter,  the  elementary 
corpuscle  from  which  everything  in  the 
boundless  universe  is  formed,  was  so  stated 
bv  mvself  in  an  article  in  a  local  paper  pub- 
lished in  the  month  of  May,  1907^  about 
two  and  one-half  years  ago.  I  arrived  at 
this  conclusion  by  one  line  of  experiments, 
the  congress  of  scientists  by  another. 

With  the  knowledge  that  the  electron  is 
the  elementary  corpuscle  that  enters  into  the 
formation  of  everything  that  we  know  in  vari- 
ous combinations,  there  can  be  readily  seen 
bv  anyone  of  average  intelligence  the  pos- 
sibility of  man  being  able  to  manufacture  all 
of  his  necessities  out  of  the  raw  material, 
electricity. 

You  may  ask,  What  is  the  electron  ?  Our 
solar  spectrum  reveals  several  thousand 
separate  and  distinct  lines  representing  every 
shade  of  color  imaginable  from  the  red  to 
the  violet.  Each  of  these  lines  represents  a 
line  of  elementary  corpuscles  of  matter. 
Certain  of  these  lines  in  innumerable  com- 
binations form  everything  in  our  solar  sys- 
tem, including  plant,  insect,  animal  and  hu- 
man life.  Our  white  solar  light  is  a  com- 
plete compound  containing  all  of.  the  ele- 
ments. 

Theodore  Roosevelt  during  the  term  of 
his  presidency  called  a  conference  of  the 
governors  of  all  of  the  states,  including  many 
representatives,  senators,  diplomats,  states- 
men and  scientists,  for  the  purpose  of  devis- 
ing means  of  conserving  the  natural  re- 
sources. Strange  as  it  may  seem,  there 
was    not    a    single    man     in     that     great 


gathering  who  expressed  an  opinion  con- 
cerning the  great  natural  resources  of  the 
universe. 

The  day  is  near  at  hand  when  the  solar 
rays  will  be  converted  directly  into  electricity, 
furnishing  power,  heat,  light  and  the  raw 
material  from  which  all  human  necessities 
will  be  manufactured.  When  man  suc- 
ceeds in  converting  our  solar  rays  into  elec- 
tricity, the  future  of  the  fleets  of  the  air  will 
be  assured;  not  only  this,  but  with  this 
knowledge  he  will  learn  to  apply  mechani- 
cally the  natural  laws  of  attraction  and  re- 
pulsion to  his  aerial  craft,  the  laws  that 
govern  the  movements  of  all  spheres  in 
space;  then  we  will  have  Cooks  innumer- 
able exploring  the  distant  woilds. 

Evervthing  radiates  energy  in  a  greater  or 
lesser  degree ;  this  energy  is  carried  through 
space,  from  sphere  to  sphere,  by  means  of 
fine  ethereal  lines.  The  whole  universe  has 
a  nervous  system,  the  same  as  you  and  I, 
that  carries' the  energy  through  all  parts. 
Light  is  not  hurled  through  blank  space,  as 
many  think,  but  is  carried  on  fine  ethereal 
lines'  as  electrical  energy,  and  as  it  meets 
the  resistance  of  the  denser  atmosphere  it 
forms  light  the  same  as  the  electrical  energy 
passing  over  metallic  wires  meeting  the  re- 
sistance of  the  carbon  filament  in  the  in- 
candescent bulb  forms  light. 

Our  sun  is  not  a  blazing  ball  of  fire  as 
many  astronomers  think.  All  spheres  are 
formed  under  the  same  unchangeable  law, 
consequently  the  surface  conditions^  on  all 
must  be  the  same,  atmosphere,  liquids  and 
solids  in  this  order  of  density  until  the  cen- 
ter is  reached.  The  interior  of  the  earth  is 
two  and  one-half  times  denser  in  its  central 
makeup  than  any  solid  that  we  know  of  on 
the  surface.  If  each  planet  and  sun  were 
a  perfect  ball,  the  surface  conditions  would 
be  atmosphere  and  water,  but  owing  to  great 
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upheavals  great  bodies  of  solids  rise  above 
the  water  as  continents  and  islands. 

Each  sphere  radiates  energy  in  proportion 
to  its  immensity.  The  greater  the  sphere, 
the  greater  it  radiates  energy.  Many  savants 
seem  to  think  that  man  could  not  exist,  that 
is  man  from  the  earth,  on  Jupiter  or  the 
larger  spheres,  because  of  the  greater  at- 
traction of  the  law  of  gravity;  and  they  also 
think  from  the  lesser  attraction,  by  this  same 
law,  that  he  would  step  around  on  the  planet 
Mars  like  a  hop  toadi  This  idea  is  errone- 
ous and  will  not  bear  investigation. 

The  law  of  gravity  operates  with  equal 
force  on  the  surface  of  all  spheres  of 
any  magnitude.  What  is  this  law  of  grav- 
ity? It  is  the  law  of  density;  the  law  of 
attraction;  the  law  of  affinity.  We  are  made 
up  of  surface  matter,  hence  we  have  an 
affinity  for  the  surface  matter  and  the  sur- 
face matter  has  the  same  affinity  for  us. 


regulation  which  caused  the  lights  to  flicker 
so  as  to  be  of  little  use.  But  now  improve- 
ments have  been  made  in  the  design  of  gas 
engines  which  permit  of  their  use  for  this 
purpose,  and  as  they  are  easily  started  and 
stopped  and  no  boilers  or  bulky  fuel  are 
required  they  are  nicely  adapted  to  the 
country  plant. 

Such  generating  units  may  now  be  ob- 
tained in  almost  any  size  desired  from  a  few 
horsepower  up  to  thirty-five  or  forty,  which 
is  larger  than  is  required  for  the  ordinary 
country  place.  An  installation  of  this  kind 
is  shown  in  the  cut  and  is  used  to  light  a 
country  home  in  Westchester  County,  N.  Y. 
In  this  particular  outfit  the  engine  is  of 
the  double  cylinder  type  and  the  dynamo  is 
driven  direct  from  the  engine  shaft. 


Electric  Lights  for  the  Country  Home 


Along  with  the  farmer's  telephone  and  his 
automoblie  comes  the  desire  to  have  elec- 
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trie  lights  and  electric  power  on  the  farm. 
In  summer  resort  hotels  and  summer  country 
homes  electric  current  is  also  practically  a 
necessity.  To  fit  such  cases  as  this  and  for 
use  anywhere  that  the  regular  central  station 
current  is  not  available  small  electric  gen- 
erating units  are  now  made  which  are  run 
by  gas  engines.  It  wasn't  so  very  long  ago 
that  the  gas  engine  was  not  suitable  for 
driving  a  dynamo  because  of  its  poor  speed 


The  Gyroscope  Compass 

Announcement  has  been  made  that  the 
German  Admirality  has  decided  to  abolish 
all  magnetic  compasses  on  board  German 
warships  and  replace  them  with  the  gyro- 
scope  compass. 

The  gyroscope  compass 
is  based  upon  the  familiar 
principle  that  a  rapidly 
rotating  body  tends  to  keep 
in  the  same  plane,  a  prin- 
ciple which  is  already 
applied  in  the  automatic 
steering  apparatus  of  tor- 
pedoes. The  compass  con- 
sists of  a  wheel  weighing 
about  nine  pounds,  moun- 
ted with  the  usual  compass 
card  and  working,  in  order 
to  diminish  friction,  in  a 
holder  of  quicksilver.  A 
current  of  150  watts  is 
sufficient  to  give  this  wheel 
or  top  the  speed  of  21,000 
turns  a  minute. 

Two  hours  after  being 
started  the  instrument  is 
set  in  the  direction  of  the  mathematical 
meridian  instead  of  toward  the  mag- 
netic pole,  and  it  keeps  its  position  un- 
changed. It  is  not  deflected  as  is  the  ordi- 
nary compass  by  neighboring  iron  and  steel. 
It  is  unsusceptible  to  vibration  and  rolling 
and  under  all  possible  conditions  of  weather 
keeps  obstinately  true  to  the  poles.  The 
slight  deviations  resulting  in  different  lati- 
tudes are  all  exactly  calculable. 
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Ozone  in  Butter  Making 


Strange  as  it  may  seem  now,  the  Pure 
Food  Law  passed  by  Congress  a  few  years 
ago,  did  not  include  in  the  requirement  of 
labeling  all  butter  made  from  stale  cream 
manufactured  from  stale  cream."     The 


as 


loophole  was  left  open  and  stale  cream  is 
made  into  butter  every  day   all   over  the 


week.  Naturally  cream  separated  say  on 
Monday  will  not  be  fresh  on  Thursday  when 
it  reaches  the  creamery  and  so  on  through 
the  week.  Some  years  ago  before  the  farmer 
became  rich  and  independent,  he  was 
obliged  to  bring  his  milk  each  morning  to 
the  creamery  at  the  railroad  and  have  it 


OZONE    PURIFIER    INSTALLED    IN    A    CREAMERY 


country,  to  find  its  way  to  the  housewife 
both  high  and  low. 

Many  creameries  mix  their  stale  cream 
with  the  fresh  cream  and  all  of  it  is  finally 
made  up  into  butter,  some  being  good,  bad 
and  indifferent,  but  still  all  of  it  is  consumed 
sooner  or  later. 

The  reason  the  creameries  get  stale  cream 
is  caused  by  the  farmer,  who  now  separates 
his  milk  and  cream  with  his  own  separator 
and  brings  it  to  the  railroad  for  shipment, 
or  direct  to  the  creamery,  once  or  twice  a 


separated  and  take  back  the  skimmed  milk. 
The  cream  in  tills  way  would  reach  the  city 
creamery  fresh*  every  day  and  rarely  ever 
was  received  in  a  stale  condition.  Now  it  is 
all  different. 

The  creameries  have  tried  many  ways  to 
deodorize  and  freshen  up  the  stale  cream 
which  comes  to  them  daily  in  this  manner, 
so  that  it  would  make  fresh,  sweet  butter. 
Several  experimental  stations  have  worked 
out  different  methods  employing  forced  air, 
and  after  some  years  it  was  found  the  active 
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principle  in  the  air  to  take  up  the  rancidity, 
etc.,  in  the  cream  and  milk  was  the  oxygen, 
and  better  still  ozone  which  is  condensed 
oxygen.  This  being  proved  without  any 
question  of  a  doubt,  it  remained  for  someone 
to  take  further  along  experiments  in  this 
line. 

For  some  years  past,  since  the  applica- 
tion of  ozone  to  dairy  products  was  thought 
possible,  this  subject  has  claimed  the  at- 
tention of  various  agricultural  colleges  in 
various  parts  of  the  country.  Some  have 
advocated  it  while  others  have  been  non- 
committal, and  not  until  early  in  March, 
1909,  did  'the  subject  receive  an  impetus, 
sufficient  to  bring  it  to  the  immediate  at- 
tention of  several  large  creameries  in  Chicago. 
The  stumbling  block  heretofore  has  been 
the  generating  of  ozone  in  sufficient  com- 
mercial quantities,  and  above  all  the  purity 
of  the  gas  to  be  used.  Added  to  these 
conditions  the  application  of  the  gas  it- 
self to  raw  milk,  cream,  etc.,  had  been  little 
experimented  with  owing  to  the  scarcity 
of  pure  ozone  gas. 

A  manufacturer  of  ozone  generators  of 
large  size  set  about  to  find  a  solution  of  the 
problem  and  finally  produced  an  electrical 
ozone  generator  adapted  for  the  complete 
deodorizing  and  purifying  of  stale  cream. 
Not  satisfied  with  their  own  tests,  however, 
they  placed  a  trial  installation  in  a  large 
creamery  in  Chicago  where  a  prolonged 
test  could  be  made  under  practical  working 
conditions,  a  view  of  the  apparatus  being 
here  shown. 

In  sampling  the  raw  cream  in  cans,  where 
one  would  be  encountered  as  being  quite 
stale  and  foul  smelling,  it  would  be  set  aside 
and  so  on  until  about  80  gallons  were  ob- 
tained which  ordinarily  would  be  con- 
demned as  unfit  for  use.  This  was  first 
put  through  the  pasteurizer  at  a  temperature 
of  1300  F.;  from  there  it  was  promptly  run 
into  the  agitator  and  treated  with  ozone  for 
40  minutes.  At  the  end  of  this  period  the 
cream  was  bleached  and  completely  de- 
odorized, the  acidity  being  reduced  from 
.7  to  .36.  After  being  cooled  it  was  churned 
into  butter  grading  up  to  No.  1.  On  subse- 
quent runs  the  results  were  duplicated  with 
the  exception  that  in  one  case,  through  care- 
lessness of  the  operator,  too  much  ozone 
was  taken  up  by  the  cream  and  the  butter 
tasted  strongly  of  "mountain  air." 

The  cream  subjected  to  the  above  tests 
varied  in  age  from  two  to  five  days  and  the 


rancidity  was  pronounced.  The  treatment 
of  unskimmed  milk  showed  a  large  reduction 
in  the  acidity  and,  further,  a  freshened  con- 
dition afterward,  leaving  unchanged  the 
butter  fats,  etc. 

In  describing  briefly  the  National  ozone 
generator  used  in  these  tests  it  is  as  follows: 
An  electric  air  pump  is  employed  to  force 
dry  filtered  air  through  the  ozone  generator. 
Ozone  is  produced  in  the  generator  by  high 
potential  discharges  between  specially  formed 
electrodes.  The  ozone  is  forced  through 
at  a  volume  rate  of  four  cubic  feet  per  minute, 
this  in  turn  is  discharged  in  the  bottom  of 
the  agitator  varying  in  duration  of  time  from 
four  minutes  to  40  minutes. 

In  creameries  which  have  an  output  of 
50,000  pounds  of  butter  per  day,  the  ozone 
generator  is  installed  so  as  to  discharge 
directly  into  the  pasteurizer,  thereby  saving 
one  operation  and  time  consumed. 


The  Prodding  Voice  of  Experience 

If  Professor  Morse,  through  some  miracu- 
ous  means,  should  be  permitted  to  again  visit 
this  world  and  personally  inspect  the  para- 
phernalia of  a  modern  telegraph  office  today, 
it  is  almost  absolutely  certain  that  he  would 
not  only  pronounce  the  plant  perfect,  but 
probably  believe  that  improvements  were  ut- 
terly impossible;  yet  we  who  have  listened  to 
the  voice  of  long  experience  and  thereby 
gained  wisdom  know  that  not  a  day  passes 
during  which  this  ever-present  monitor  is  not 
heard  not  only  depreciating,  but  actually  find- 
ing fault  with  our  very  latest  and  proudest 
achievements.  Were  it  not  for  this  prodding 
voice  the  world's  progress  would  cease. 

When  that  historical  first  message,  "What 
hath  God  wrought,"  was  transmitted  over 
the  circuit  between  Washington  and  Balti- 
more in  1844,  the  fulfilment  of  Morse's 
greatest  expectations  was  accomplished. 
He  had  established  a  practical  means  of 
instantaneous  communication  between  wide- 
ly separated  localities  on  the  surface  of  this 
globe.  What  more  could  be  expected  or 
even  desired  ? 

Had  the  little  voice  remained  silent  during 
the  resulting  popular  enthusiasm  and  period 
of  supreme  contentment  with  the  achieve- 
ment which  followed  for  a  while,  we  would 
Still  be  receiving  messages  on  a  running  tape 
by  means  of  the  old  register,  and  would  also 
require  a  metallic  circuit,  or  two  wires,  in- 
stead of  one. 
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Fortunately,  for  posterity,  one  day  one  of 
the  wires  broke  and  the  two  ends  fell  to  the 
ground,  where  they  luckily  found  good 
"earth"  connection,  or  as  we  say  today, 
both  ends  "grounded."  This  fact  was  not 
discovered  for  several  days,  but  when  the 
situation  ■  was  finally  disclosed  and  the 
officials  learned  that  they  had  been  working 
the  circuit  right  along  although  one  side  of 


the  loop  was  out  of  commission,  they  heard 
the  faint  voice  of  a  newly  born  experience 
protesting  that  two  wires  were  used  when 
the  earth  itself  would  perform  the  same 
service  as  a  return  wire.  That  one  little 
"kick"  alone  doubled  the  mileage  of  the 
telegraph  plant  without  incurring  the  ex- 
penditure of  an  additional  dollar. — Telegraph 
Age. 


Automatic  Trolley  Switch 


< 
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On  high  speed  interurban 
electric  lines  the  general  ten- 
dency is  more  and  more 
toward  improved  equipment 
which  shall  bring  the  opera- 
tion of  trains  upon  such 
roads,  as  far  as  speed  and  the 
maintenance  of  schedules  is 
concerned,  on  a  par  with  the 
best  steam  road  practice.  As 
a  consequence  there  are  new 
devices  and  methods  being 
constantly  applied  to  save  a 
minute  here  and  there  in  the 
running  time  and  to  obviate, 
as  far  as  possible,  the  little 
annoying  delays  which  once 
were  frequent. 

For  instance,  in  entering 
or  leaving  a  siding,  at  meet- 
ing points  on  the  line,  it  is 
not  only  necessary  that  the 
track  switch  be  thrown,  but 
also  there  must  be  a  similar 
device  at  the  branching  point 
of  the  two  trolley  wires  in 
order  that  the  trolley  wheel 
may  always  follow  the  right 
wire.  Such  a  system  is 
shown  in  the  picture.  At  the 
branching  point  of  the  trolley 
wire  is  placed  a  little  switch 
or  frog  similar  in  operation 
to  the  track  rail  switch;  that 
is,  there  is  a  movable  tongue 
which  works  horizontally  and 
causes  the  trolley  wheel  to 
follow  either  the  main  line 
or  the  siding  wire.  This 
movable  tongue  is  operated  by  the  same 
mechanism  that  'throws  the  track  switch, 
through  the  agency  of  the  rods  as 
shown    going    up    the    side   of    the     pole. 


AUTOMATIC  TROLLEY  SWITCH 

This  is  all  done  to  save  a  moment's 
delay  which  would  be  occasioned  if  the 
conductor  were  required  to  yank  a  trolley 
pole  over  into  place. 


Electricity  in  Pulp  and  Paper  Making 


Most  paper  pulp  mills  are  located  upon 
a  water  power  site  for  the  reason  that 
not  only  is  power  required,  but  also  a  large 
quantity  of  water  for  the  pulp  making 
process.     But  the  fact  that  wood  pulp  may 


During  these  low  water  seasons  the  mill  is 
also  able  to  utilize  the  electric  current  with 
economy  by  running  at  night  and  taking  ad- 
vantage of  the  low  night  rates  for  current 
which  most   central  stations  allow,   thereby 


MOTOR  DRIVEN   BEATERS   OF    1,100    POUNDS   CAPACITY   EACH 


be  made  up  in  large  quantities  and^  stored 
for  future  use  brings  up  the  question^as  to 
whether  or  not  electric  motors  may  not  be 
profitably  used  as  auxiliary  power,  in  spite 
of  the  fact  that  water  power  is  already  avail- 
able on  the  mill  site.  That  electricity  may 
be  used  with  economy  has  been  demon- 
strated in  a  great  many  instances.  The  rea- 
son lies  in  the  fact  that  the  electric  central 
stations  near  the  paper  and  pulp  mills  are 
generally  also  operated  by  water  power.  At 
times  of  plentiful  water  supply,  which  are 
the  times  when  the  pulp  mills  "make  hay", 
the  central  station  can  make  current  at  its 
greatest  capacity  and  as  a  consequence  can 
grant  current  at  very  low  rate  during  flood 
seasons.  The  pulp  mill  takes  advantage  of 
this  low  rate  current  to  drive  its  auxiliary 
machinery  and  utilizes  its  own  water  supply 
for  the  making  of  large  quantities  of  pulp 
to  tide  over  the  season  of  low  water. 


husbanding  its  own  water  for  the  pulp  mak- 
ing process. 

In  cases  where  it  is  not  possible  for  the 
pulp  mills  to  obtain  electric  central  station 
power  and  where  water  wheels  have  been 
used  to  drive  the  machinery,  it  has  been 
found  that  to  take  these  waterwheels  and 
make  them  drive  electric  generators  supply- 
iny  current  for  motor  drive,  insures  the  direct 
application  of  a  far  greater  percentage  of  the 
power  than  is  possible  where  mechanical 
drive  with  its  heavy  friction  losses  is 
used. 

Thus  electricity  has  come  to  be  a  large 
factor  in  the  pulp  and  paper  making  in- 
dustry, and  as  the  majority  of  the  readers 
of  this  article  have  never  had  the  opportun- 
ity of  visiting  such  mills  the  accompanying 
pictures  will  be  instructive  and  interesting, 
as  showing  the  uses  of  current  in  an  industry 
which  is  today  among  the  greatest. 
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THIRTY   HORSE   POWER    MOTOR  DRIVING   RAG   CUTTER,   THRASHER   AND  DUSTER 


THREE   HUNDRED   HORSE   POWER  MOTOR  DRIVING   A   PULP   GRINDER 

The  upper  illustration  shows  a  room  in  a  foreground,    and    which    requires    for     its 

paper  mill  where  rags  are  cut,  thrashed  and  operation  a  motor  of  30  horse  power.     The 

dusted  by  the  machine  which  you  see  in  the  power  consumed   by   this  individual  motor 


520 


POPULAR  ELECTRICITY 


TWO   MOTORS    OF   200    HORSE    POWER   EACH    DRIVING    SIX    BEATERS 


may  be  readily  measured  by  suitable  instru- 
ments, showing  whether  or  not  the  power 
consumed  by  the  rag  cutter  is  normal.  In 
this  way  any  defect  in  the  machine,  entail- 
ing an  unusual  consumption  of  power  may 
be  detected  at  once  and  remedied. 

In  the  second  illustration  on  the  preceding 
page  is  shown  a  pulp  grinder  in  a  large  mill  in 
Wisconsin.  It  takes  a  large  amount  of  power 
and  the  motor  aCthe  left  is  of  300  horse 
power  capacity.  Rope  drive  instead  of  a 
belt  is  here  used.  This  is  an  instance  show- 
ing how  electric  power  may  be  subdivided, 
by  the  use  of  individual  motors,  so  that 
isolated  machines  may  be  started  and  stopped 
without  interfering  with  the  work  of  other  sec- 
tions. This  is  a  great  economy  over  the  use  of 
heavy  line  shafts  which  must  be  run  all  the 
time  for  the  operation  of  even  one  machine. 

Pulp  beaters  are  also  used  in  the  mills — 
great  circular  tanks  in  which  the  semi-fluid 
pulp  is  beaten  and  swirled  about.  The  first 
cut  shows  a  long  line  of  these  beaters  having 
a  capacity  of  1100  pounds  each.  They  are 
located  in  a  paper  mill  in  New  York  state 
and  the  installation  exemplifies  the  reliability 
of  motors  under  severe  service  conditions, 
as  they  operate  24  hours  a  day,  six  days  in 
the  week  and  during  the  year  they  have  been 
installed  they  have  been  subjected  to  this 
practically  continuous  operation  without  a 
single  breakdown. 


In  this  plant  the 
change  from  mecha- 
nical to  electrical 
drive  was  made 
about  a  year  ago. 
Prior  to  that  steam 
engines  had  been 
used  to  drive  the 
machinery  by  shafts 
and  belts.  This  re- 
quired a  capacity  of 
2250  H.  P.  of  which 
528  H.  P.  was  con- 
sumed in  friction 
losses  on  shafting. 
At  present  the  ca- 
pacity of  the  plant  is 
greater  with  only 
1700  H.  P.  in  mo- 
tors connected. 

In  the  last  illus- 
tration are  shown 
two  200  horsepower 
motors  driving  six 
beaters  and  six 
washers  in  a  Massachusetts  plant.  The 
notable  feature  of  this  installation  is  that  the 
motors  are  installed  on  a  mezzanine  floor 
beneath  the  beater  room,  and  therefore 
occupy  space  which  could  not  be  used  other- 
wise. 


The  Principle  of  High  Tension  Trans- 
mission 


Many  persons  undoubtedly  do  not  know, 
or  do  not  stop  to  think,  why  people  are  killed 
by  contact  with  some  "live"  wires,  and  are 
not  harmed  by  others.  Many  know  that 
the  electric  light  circuit  in  the  house  is  prac- 
tically harmless  except  in  rare  cases,  or  ex- 
cept for  a  painful  shock,  while  trolley  wires 
will  almost  kill  a  man,  and  long-distance 
transmission  wires  are  deadly.  There  is  a 
reason  for  this  as  there  is  for  everything  else. 
The  death-dealing  power  of  electricity  lies 
in  the  amount  of  current  forced  through  the 
body,  but  this  in  turn  depends  on  the  voltage, 
electrical  pressure,  potential  or  whatever 
you  may  call  it,  which  is  necessary  to  force 
current  through  the  high  resistance  of  the 
bodily  tissues.  Therefore  the  greater  the 
voltage  the  more  danger  to  life. 

Now  to  explain  the  reason  for  this  differ- 
erence  in  voltage  of  various  wires:  Every 
electrical  circuit  carries  amperes  and  volts, 
amperes  standing  for  the  quantity  of  elec- 
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tricity  in  the  wire,  and  volts  for  the  pressure 
that  forces  it  through  the  circuit,  as  noted 
above.  The  product  of  these  is  watts  which 
represent  energy.  Accordingly,  a  wire  carry- 
ing 10  amperes  at  no  volts  is  carrying  energy 
equal  to  noo  watts,  but  if  it  carried  10 
amperes  at  6,000  volts  the  energy  would  be 
60,000  watts,  or  a  little  over  80  horsepower, 
as  one  horsepower  equals  746  watts. 

We  have  noticed  that  trolley  wires  are  more 
dangerous  than  house  lighting  wires,  and 
that  long  distance  transmission  wires  are 
more  dangerous  than  trolley  wires.  There- 
fore, trolley  wires  must  carry  more  voltage 
than  house  wires,  and  long  distance  trans- 
mission wires  more  voltage  than  trolley 
wires.  Such  is  exactly  the  case.  The 
voltage  commonly  used  in  houses  for  light- 
ing is  no,  that  used  to  run  trolley  cars  about 
550,  while  transmission  wires  carry  all  the 
way  from  2200  to  125,000  volts. 

The  reason  why  transmission  wires  carry 
such  high  voltages  can  be  easily  explained. 
The  more  amperes  a  wire  carries,  the  larger 
the  wire  must  be,  but  a  wire  that  may  have 
one  volt  impressed  upon  it  may  have  one 
million  just  as  well.  That  is,  the  size  of 
the  wire  must  be  regulated,  not  by  the  num- 
ber of  volts  it  carries,  but  by  the  number  of 
amperes. 

Now   suppose   it   were   required   to   send 
electrically  84  horse-power  over  a  distance 
of  20  miles  to  light  the  houses  in  a  town. 
The  voltage  in  the  houses  must  not  exceed 
no,  because  otherwise  it  would  be  danger- 
ous.    But  84  horse  power  is  (84x746)  about 
62,664  watts.     Dividing  this  by  no  we  get 
nearly  570  amperes.     To  carry  this  quantity 
of  electricity  would  cost  $3,736  per  mile  for 
wire,  or  $73,000  for  twenty  miles,     But  if 
the  electricity  were  generated  at  5500  volts 
instead  of  no,  the  amperes  would  be  equal 
to  62,664-^5500,  not   quite  12,  which  could 
be  carried  by  No.  15  wire  at  a  cost  of  only 
$650.     By  comparing   this  with  the  cost  of 
the  larger  wire,  the  reason  is  plain  why  the 
higher  voltage  and  smaller  wire  are  used. 
When  the  current  arrives  at  the  town  it  is 
transformed  down  in  a  substation,  either  to 
no  volts,  to  be  used  directly  in  the  houses,  or 
to    2200  volts,  and  carried  to  distributing 
points,  and  again  transformed  down,  this  time 
finally  to  no  volts  at  each  house.     In  large 
cities  the  latter  system  is  used  exclusively. 
The  mains  in  the  streets  carry  the  current, 
generally  at  2200  volts  pressure,  from  the 
power-house  to  the  transformers  where  it  is 


transformed  to  no  volts  as  required  by  the 

lamps. 

The  trolley  system  is  an  example  of  high 
tension  transmission,  although  it  is  not  gen- 
erally so  considered.  The  trolley  wire  car- 
ries a  varying  amount  of  amperes  at  550 
volts.  If  the  voltage  were  no,  trolley  wire 
five  times  as  large  as  it  now  is  would  have  to 
be  used  at  a  proportionately  greater  cost  in 
order  to  carry  the  required  amperes. 

High  tension  transmission,  which  means 
transmission  of  power  at  high  voltage,  or 
tension,  has  solved  many  problems  of  power 
transmission,  for  without  it,  the  vast  sources 
of  energy  such  as  the  water  falls  of  thousands 
of  horse  power  in  the  mountains  far  distant 
from  any  city  would  remain  unharnessed, 
and  the  one  million  horsepower  of  Niagara 
which  is  now  being  utilized  for  power  many 
miles  away  over  circuits  carrying  60,000 
volts  still  would  be  serving  mankind  only  as 
beautiful  scenery.       Harold  H.  Cutter 

Electrical  Experiment 


To  boil  a  glass  of  water  in  less  than  15 
seconds,  at  a  cost  of  almost  nothing,  try 
the   following   experiment: 

Take  two  plain  arc  lamp  carbons  about 
three  inches  long  and  mount  them  in  a 
stand  as  shown  in  the  diagram.  Place  a 
glass  of  slightly  salt  water  under  the  car- 
bons, so  that  their  ends  are  immersed.     Con- 


30  -  no 


Volt  Circuit 


Carph>or->s 


Salt  Water* 


nect  the  carbons  through  a  switch  to  the 
two  sides  of  a  no- volt  circuit  and  turn  on 
the  current.  The  more  salt  there  is  in  the 
water  the  quicker  it  will  boil.  Be  careful 
that  the  two  carbons  do  not  touch. 

—Lindsay  McMillan. 
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POPULM  ELECTRICITY  WIRELESS 
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Membership  in  Popular  Electricity  Wireless  Club  is  made  up  of  readers 
of  this  magazine  who  have  constructed  or  are  operating  wireless  apparatus 
or  systems.  Membership  blanks  will  be  sent  upon  request  This  depart- 
ment of  the  magazine  is  devoted  to  the  interest  of  the  Club,  and 
members  are  invited  to  assist  in  making  it  as  valuable  and  interesting 
as  possible,  by  sending  in  descriptions  and  photographs  of  their  equipments 

Armies  and  Navies  Directed  by  High 

Power  Wireless 

By  FRANK  C.  PERKINS 


On  account  of  the  development  of  the 
high  power  wireless  telegraph  stations  it  is 
now  possible  to  direct  the  movements  of  a 


of  the  German  portable  equipment  for 
wireless  telegraphic  communication  includ- 
ing   apparatus   for    sending    and    receiving 


FIGS.    I    AND    2.       GERMAN    PORTABLE    WIRELESS    EQUIPMENT 


FIG.   3.       ARRANGEMENT  OF  THE  SIX  FOLD  UMBRELLA  ANTENNA 

great  army  and  navy  simultaneously  from  a  messages  by  a  commander  to  and  from  the 
centrally  located  point.  The  accompanying  various  army  posts  at  distances  of  many 
illustrations  Figs.  1  and  2  show  two  views      miles.     It   is    possible    with    the    receiving 
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FIG.  4.       THE  POWER  EQUIPMENT. 


apparatus  to  take  directions  from  a  comman- 
der or  superior  officer  located  hundreds  of 
miles  away  at  a  high  power  transmitting 
station,  the  same  commander  being  able  to 
direct  the  movements  of  the  various  battle- 
ships, cruisers  and  torpedo  boats  of  the  navy 
from  the  same  fort  or  other  high  power  sta- 
tions. 

It  may  be  of  interest  to  note  the  details 
of  construction  and  the  electrical  equipment 
of  one  of  the  first  high 
power  wireless  stations 
in  Germany,  illustrat- 
ing the  methods  em- 
ployed and  unique 
apparatus  utilized. 

The  Nauen  high 
power  station  is  locat- 
ed northwest  of  Berlin 
at  a  distance  of  about 
25  miles.  A  steel 
tower  was  erected  for 
supporting  the  anten- 
na as  seen  in  the 
frontispiece  of  this  is- 
sue. This  lattice 
work  steel  tower  is 
328  feet  high  and  sup- 
ports a  large  number 
of  wires  forming  a  six 
fold  umbrella  antenna 


FIG.    5.      SINGLE   PHASE   ALTERNATOR 


above  the  wireless  station  as  indicated  in 
Fig.  3.  The  location  of  the  station  and  tow 
er  is  in  a  large  field  with  favorable  conditions 
of  soil,  ground  water  being  struck  at  a  depth 
of  6J  feet,  thus  providing  an  excellent  earth 
connection.  Conditions,  however,  were  un- 
favorable for  the  construction  of  the  tower, 
making  it  difficult  to  provide  a  secure  foun- 
dation for  the  heavy  tower  of  triangular 
form  measuring  13  feet  on  each    side.     But 

by  the   liberal   use  of 
concrete  a  good  foun- 
dation was  finally  pro- 
vided.    The    tower  is 
kept    vertical    by   the 
use   of    guys   running 
to    a    point    246  feet 
above      the      earth. 
These  guys  are  insu- 
lated from    the  tower 
and  anchoring,  on  ac- 
count of  the  high  ten- 
sion  used,   the   spark 
sometimes  reaching  a 
length    of    40    inches. 
The  total  surface  cov- 
ered by  the  umbrella 
antenna      is     642,000 
square  feet.  The  leads 
to   the    station    house 
consist   of    154  cables 
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FIG.  6.       TRANSMITTING  EQUIPMENT   CONTAINS   360  LEYDEN   JARS 


in  the  form  of  six  grids  carried  from  the 
top  of  the  tower  to  a  bus  bar  and  then 
into  the  station. 

In  the  station  the  high  tension  room  is 
located  on  the  upper  floor  and  the  machine 
room  and  receiving  room  on  the  ground 
floor.  The  power  equipment  is  noted  in 
Figs.  4  and  5,  the  former  showing  a  portable 
boiler  and  engine  of  36  horsepower  capacity, 
working  at  a  steam  pressure  of  seven  at- 
mospheres, the  speed  of  the  engine  being 
120  revolutions  per  minute.  The  latter 
view  shows  the  single  phase  alternator  em- 
ployed which  is  driven  by  belt  transmission 
from  the  engine  fly-wheel.  This  single 
phase  alternator  has  a  capacity  of  25  kilo- 
watts and  supplies  a  current  of  a  frequency 
of  50  cycles  per  second. 

On  the  first  floor  are  located  four  chok- 
ing coils  and  four  induction  coils  through 
which  the  alternating  current  is  fed.  The 
transmitting  "equipment  is  shown  in  Fig.  6, 
with  its  Leyden  jar  battery.  There  are  360 
large  jars  connected  in  three-fold  series. 
The  jars  are  charged  from  the  secondary 
winding  of  the  induction  coils  which  are 
connected  to  four  high  tension  choking  coils. 

It  may  be  stated  that  this  high  power 
station  equipment  and  its  operation  differs 
from  that  in  small  stations,  in  that  the  cut- 
ting off  of  the  induction  coils  from  the  Ley- 


den jar  battery  is  not  done  by  interrupting 
the  primary  circuit  but  by  short  circuiting 
the  primary  winding  of  the  induction  coil 
and    simultaneously    the    winding    of    the 


FIG.   7.      THE   KEY   IS   SEEN   AT  THE  RIGHT 
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generator  through  the  choking  coils.  By 
breaking  this  short  circuit  the  Ley  den  jar 
battery  is  charged.  On  account  of  the  very 
heavy  current  utilized  a  special  switch  is 
provided  in  the  transmitting  relay  which 
is  said  to  be  very  reliable  and  effective. 

For  transmitting,  an  ordinary  Morse  key 
is  employed  on  the  receiving  table  in  the 
telegraphing  room  as  noted  at  the  right  in 
Fig.   7,   this  key   operating   a  transmitting 

relay. 

By  operating  a  single  switch  only  one 
movement  is  required  to  change  over  from 
transmitting  to  receiving.  This  operation 
switches  the  air  wire  and  earth  from  the 
transmitting  circuit  to  the  receiving  circuit, 
the  receiving  apparatus  being  noted  in  Fig.  7. 
The  same  operation  above  referred  to  dis- 
connects the  alternating  current  circuit  by 
means  of  a  cut-out,  this  being  absolutely 
necessary  in  order  to  protect  the  sensitive 
cells  and  detectors  from  the  influence  oi 
the  exciting  circuit.  It  is  possible  with 
the  equipment  shown  in  Fig.  7  to  receive 
with    both    writing    and    hearing    receiver 


simultaneously    or     independently    as    de- 
sired. 

From  this  station  messages  have  been 
received  with  hearing  and  writing  receiver 
over  land  a  distance  of  500  miles,  chiefly 
over  mountains  in  Switzerland.  Messages 
have  been  sent  from  this  station  a  distance 
of  nearly  850  miles  over  land. 

Messages  have  also  been  transmitted  to 
the  steamship  Bremen  on  a  voyage  to  New 
York  at  a  distance  of  940  miles  largely 
over  land,  the  telegrams  being  received 
very  distinctly  by  the  hearing  receiver  on 
board  this  ocean  liner. 

By  means  of  the  latest  improvements  in 
wireless  transmitting  and  receiving  apparatus 
it  is  now  possible  to  transmit  messages  from 
this  station  far  greater  distances  than  when 
the  station  was  first  equipped,  communica- 
tion being  possible  with  warships  thousands 
of  miles  away  and  with  armies  in  the  field 
with  as  great  facility  and  even  to  better 
advantage  than  by  the  land  telegraph  line 
on  account  of  the  portability  of  the  wireless 
held  equipment.  j 


A  Hot  Wire  Ammeter 


By  A.  B.  COLE 


In  wireless  stations  where  tuned  systems 
are  used,  some  device  is  required  to  show 
when  the  aerial  is  radiating  a  maximum 
amount  of  energy.  Since  the  energy  sup- 
plied to  the  aerial  is  alternating  in  character 
and  of  high  frequency,  a  meter^  depending 
on  magnetic  forces  would  be  difficult  and 


fig.  I 


costly  to  construct.  The  most  satisfactory 
meter  in  use  for  this  purpose  operates  upon 
the  principle  that  current  passing  through  a 
wire  heats  the  wire  and  causes  ;t  to  expand, 


and  the  amount  of  expansion  is  dependent  on 
the  quantity  of  current  passing. 

The  purpose  of  this  article  is  to  show  how 
a  simple  hot  wire  ammeter  for  tuning  pur- 
poses may  easily  be  constructed.  The  most 
difficult  part  of  the  construction  is  that  of 
the  pointer  and  its  supports.     These  must 

be  accurately  made  if  the 
meter  is  to  be  reliable. 
The  detailed  construction 
of  these  parts  may  best  be 
seen  from  Fig.  1.  Here, 
(M)  is  a  brass  support 
bent  in  the  shape  shown. 
Two  holes,  (V)  and  (W), 
are  drilled  for  screws  to 
hold  (M)  inside  the  case; 
(V)  is  countersunk  to  allow 
the  screw  head  to  be  flush 
with  the  surface.  (T)  is 
a  brass  nut  soldered  to 
(M),  into  which  is  screwed 
and  soldered  a  short  piece  of  J  brass 
rod  (U)  which  is  then  drilled  at  its  upper 
end  with  a  3-32  drill  to  a  depth  of 
about  I  inch.     (X)  is  an  8-40  thumb-screw 
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FIG.  2 

with  lock  nut,  and  is  drilled  at  the  lower 
end  with  a  3-32  drill  to  a  depth  of  about 
J  inch.  The  aluminum  pointer  (K)  is  made 
of  a  piece  of.;No.  14  aluminum  wire,  and 
fits  tightly  a  hole  in  the  brass  spindle,  sharp- 
ened at  both  ends,  which  turns  freely  in  the 
holes  drilled  in  (U)  and  (X) .  It  is  important 
that  (U)  and  (X)  be  adjusted  so  that  (K) 
swings  with  practically  no  friction.  To 
this  end  a  small  lead  weight  (N)  should  be 
made  just  heavy  enough  to  balance  (K). 

At  (A),  J  inch  from  the  center  of  the 
spindle,  is  fastened  a  silk  thread  whose 
other  end  is  tied  to  a  light  phosphor  bronze 
spring  (F),  Fig.  2.  The  spring  may  be  of 
the  type  used  on  "pony"  telegraph  relays. 
The  other  end  of  (F)  is  held  by  a  short  piece 
of  1-16  inch  brass  rod  bent  at  one  end  in 
the  form  of  a  hook,  and  passing  through  a 
binding  post  (J).  By  moving  the  rod  with 
respect  to  (J)  the  tension  on  (F)  can  be  varied. 

At  (B),  J  inch  from  the  center  of  the 
spindle,  (Fig.  1),  is  fastened  a  wire  (G), 
Fig.  2.  For  stations  from  J  to  J  K.  W. 
capacity  this  wire  may  be  a  No.  40  copper; 
from  \  K.  W.  to  two  K.  W.  (G)  should  be 
of  No.  36  copper  wire.  (G)  passes  through 
a  J-inch  hole  in  the  instrument  case  and 
through  the  center  of  a  round  fibre  rod  (C), 
and  terminates  in  a  wire  hook  whose  shank 
passes  through  an  8-40  thumbscrew  (D), 
and  is  bent  into  a  circle  beyond  the  head  of 
(D).  As  (D)  is  turned  the, wire  hook  should 
not  revolve  with  respect  to  (D)  so  that  (G)  is 
not  twisted.  An  8-40  thumbscrew  (E), 
provided  with  a  lock  nut,  passes  through 
(C),  so  that  it  may  be  screwed  down  on  (D), 
making  electrical  connection  with  it,  and 
serving  to  prevent  its  turning  when  once 
adjusted.  Since  (D)  seldom  needs  adjust- 
ment, the  wear  on  the  threads  of   (E)   is 


small.  (C)  is  held  to  the 
case  by  two  8-32  machine 
screws,  as  shown  in  Fig.  2. 
Frame  (M)  is  connected 
by  means  of  a  No.  18 
wire  to  a  binding  post 
(H)  on  the  outside  of  the 
instrument  case.  A  card- 
board scale  (L)  is  shown 
in  Figs.  1  and  2.  The 
spring  (F)  and  binding 
post  (J)  have  been  omitted 
from  the  latter  figure  to  en- 
able the  construction  and 
location  of  th  e  moving  parts 
to  be  more  readily  under- 
stood. (G)  should  be  tightened  by  nut  (D) 
and  spring  (F)  should  exert  enough  tension 
on  (K)  to  pull  (K)   around  the  scale  when 

(G)  expands. 
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FIG.   3 

The  scale  (L)  may  be  divided  into  any 
convenient  number  of  parts,  and  easily 
calibrated.  However,  in  small  stations  it 
is  only  necessary  that  the  meter  give  a 
comparative  reading. 

To  use  the  meter,  connect  post  (H)  to  the 
aerial,  and  post  (E)  to  the  transmitting  in- 
struments. When  the  transmitting  key  is 
depressed,  the  current  flowing  into  the  aerial 
must  pass  through  wire  (G)  thereby  heating 
this  wire  and  causing  it  to  expand.  The 
expansion  allows  the  spring  (F)  to  draw  (K) 
around  the  scale  a  distance  proportionate  to 
the  quantity  of  current  flowing.  The  meter, 
which  is  recommended  for  stations  from 
J  K.  W.  to  two  K.  W.  capacity,  works  in 
both  horizontal  and  vertical  positions,  and 
will  be  found  to  give  great  satisfaction. 


Dr.  Cook  Experiments  with  the  Wire- 
less Telephone 


Wireless  telephones, 
as  most  of  the  readers 
of     this     department 
know,  have  been  now 
perfected     so     as    to 
admit      conversations 
being     held,    as    dis- 
tinctly   as    with     the 
wire  instruments,  over 
a  distance  of  250  miles. 
Wireless       telephones 
are   in   use  along  the 
Pacific  coast   and  be- 
tween  the  islands    of 
Casco     Bay,     Maine, 
and  it  is  claimed  that 
wireless  telephony  will 
soon  become  as  useful 
as  wireless  telegraphy. 

While  in  Cincinnati 
recently,  Dr.  Freder- 
ick Cook,  discoverer 
of  the  North  Pole,  and 
his  friend,  Dr.  Axel 
L.  Kopp,  Danish 
electrical   engineer, 


DR.  COOK  AT  THE  WIRELESS  TELEPHONE 


made  experiments 
with  the  wireless  tele- 
phone for  business 
purposes.  The  accom- 
panying pictures  show 
Dr.  Cook  conversing 
over  a  wireless  tele- 
phone located  in  a 
Cincinnati  hotel  and 
Dr.  Kopp  using  an 
instrument  located 
temporanly  in  one  of 
Cincinnati's  public 
parks. 

The  experiments 
made  by  these  two 
noted  men  were  with 
a  new  wireless  tele- 
phone system  with 
which  great  results  are 
expected  to  be  ob- 
tained. It  is  outward- 
ly of  much  the  same 
appearance  as  the  or- 
dinary telephone  with 
an  additional    attach - 
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ment  similar  to  the  automatic  type.  It 
is,  on  general  principle,  like  the  wireless 
telegraph,  in  that  it  transmits  messages 
through  ethereal  waves. 

There  will  be  no  wireless  telephone  ex- 
changes, since  each  telephone  is  an  exchange 
in  itself.  It  is  said  that  a  device  has  been 
perfected  in  this  system  whereby  a  wireless 
telephone  user  can  call  up  any  number  in 
a  city  of  100,000  telephones.  Each  tele- 
phone will  be  equipped  with  this  device 
which  consists  outwardly  of  a  dial  and  num- 
bers ranging  from  one  to  ten  as  in  the  auto- 
matic wire  telephone.  A  telephone  user 
wishing  to  call  up  telephone  No.  47  only  has 
to  move  the  hand  on  the  dial  to  number  4 
and  then  switch  it  over  to  number  7  and  in- 
stantly telephone  number  47  will  begin  ring- 
ing, if  it  is  in  working  order  and  within  the 
etherial  wave  limit,  be  the  instrument  sta- 
tionary or  being  transported.  Conversa- 
tions have  been  held,  so  it  is  stated,  from 
trains  and  automobiles. 


Attachment  for  Morse  Key 

When  an  ordinary  Morse  key  is  used  to 
break  the  primary  current  to  a  wireless 
transformer  it  is  found  to  be  very  unsuitable, 
owing  to  the  small  contact  points  adhering, 
on  account  of  the  heavy  current  they  are 
called  upon  to  carry.  When  large  contacts 
are  used  this  difficulty  is  eliminated.  An 
attachment  which  can  be  cheaply  construct- 
ed to  be  used  in  connection  with  an  ordi- 
nary Morse  key  and  which  will  add  a  "pro- 
fessional air"  to  the  wireless  set  is  described 
below,  and  the  appearance  will  deviate  from 
the  simple  telegraph  key. 

The  following  materials  are  required  for 
the  construction  of  this  attachment.  Five 
inches  of  J-inch  square  brass  rod,  six 
inches  of  5-32-inch 
round  brass  rod, 
one  inch  of  f-inch 
round  zinc  rod. 

If  a  leg  key  is 
to  be  used,  the 
leg  with  the  con- 
tact point  should 
be  removed  and 
the  other  sawed 
off.  The  square 
brass  rod  is  now|£  -H  j- 
bent  and  holes 
drilled  with  11-64- 
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inch  drill  as  shown  inlFig.  1.  Two  pieces 
of  the  zinc  rod  f  inch  long  are  now  cut  and 
one  end  on  each  piece  bored  and  threaded 
with  an  8-32-inch  tap.  One  length  of  the 
round  brass  rod  2  11-16  inches  long  and  one 
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FIG.    2 

i  1 1 -i 6  inches  long  are  now  cut.  The  longer 
one  is  threaded  J  inch  on  each  end  and  the 
other  is  threaded  the  whole  length.  The 
zinc  pieces  are  now  screwed  on  tight,  one 
on  each  rod,  as  shown  in  Fig.  2.  If  the 
amateur  is  fortunate  enough  to  procure 
platinum,  platinoid,  or  iridium  of  fairly 
good  diameter,  same  can  be  used  instead  of 
the  zincs  for  contacts,  but  zinc  has  been 
found  to  answer  admirably  for  breaking 
current  of  no  volts  and  2 J  to  four  amperes, 
which  is  about  the  quantity  taken  by  \  to 
i  K.  W.  transformers. 


fig.  1 


fig.  3 

The  thumb  screw  with  lock  nut  at  the 
end  of  the  key  lever  is  now  removed  and  the 
lock  nut  screwed  on  the  shortest  length  of 
rod  to  which  the  zinc  piece  is  attached, 
which  in  turn  is  screwed  on  at  the  end  of 
the  key  lever. 

A  base  of  any  insulating  material  four  by 
six  inches  is  made,  on  which  the  key  and 
attachment  are  mounted.  Fig.  3  shows  the 
key  with  attachment  mounted. 

From  Fig.  3  it  will  be  seen  that  when  the 
rod  (A)  is  in  position,  it  is  locked  by  the 
screw  (B).  The  space  between  the  con- 
tact pieces  (C)  and  (D)  should  be  about 
1-32  inch.  The  screw  (E)  should  slant 
slightly  to  the  left  so  that  the  contact  pieces 
will  strike  each  other  evenly. 
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Experimental  Station  on  Middle  Island 

Away  up  on  Middle  Island  in  Lake 
Superior,  near  Marquette,  Mich.,  an  ex- 
perimental wireless  telegraph  station  was 
in  use  this  Fall,  for  receiving  only.  It  was 
installed  by  W.  J.  Chilton  for  the  purpose 
of  trying  out  some  new  ideas  in  the  line  of 
receiving  apparatus,  which  he  hopes  will 
prove  of  value  to  the  art.  One  of  the  pic- 
tures shows  the  inventor  and  his  portable 
apparatus.     The   other   shows   a  friend  of 


Wireless  Etiquette 


Rumors  insistently  crop  out  of  contem- 
plated legislation  to  abolish  the  amateur 
wireless  station.  No  definite  steps  have 
thus  far  been  taken  and  it  is  to  be  hoped 
that  none  will  be  taken.  In  an  art  so  young 
as  that  of  wireless  telegraphy  and  telephony 
the  sustained  interest  of  thousands  of  ama- 
teur workers  all  over  the  country  cannot  but 
result  in  good  to  the  cause.  Many  of  the 
important  achievements  in  this  field  have 
been  stumbled  upon,  so  to  speak,  even  by 
the  most  noted  of  the  inventors  and  it  is 
sure  to  happen  that  from  the  amateur  en- 


WAITING    FOR   THE    FIRST    MESSAGE 

the    inventor,    also    a    wireless    enthusiast. 

The  antenna  for  this  station,  which  con- 
sisted of  four  No.  14  copper  wires  150  feet 
long,  was  erected  on  the  summit  of  the  island, 
200  feet  above  the  surface  of  the  water. 
The  ground  was  made  by  sinking  a  mass  of 
metals  into  the  lake. 

The  receiving  set  was  condensed  into  a 
portable  case  and  carried  to  and  from  the 
island  in  a  boat.  It  consisted  of  a  double 
tuning  coil,  two  1000-ohm  receivers,  a 
detector,  embodying  a  large  number  of 
different  minerals,  and  some  other  experi- 
mental devices  embodying  the  new  ideas. 

This  receiving  set,  used  in  the  commanding 
position  on  the  summit  of  the  island,  was 
within  easy  range  of  passing  boats,  Duluth, 
Minn.,  and  Calumet,  Mich.,  and  even  Cleve- 
land, Ohio,  was  heard  at  one  time. 


W.    J.    CHILTON    WITH    HIS    PORTABLE    RE- 
CEIVING   SET 

thusiasts  things  new  and  useful  to  the  art 
will  be  forthcoming. 

In  addition,  there  are  now  numerous 
thriving  manufacturing  concerns  which  are 
building  up  an  extensive  business  in  amateur 
wireless  equipment  to  which  a  falling  off 
in  this  class  of  trade  would  mean  serious 
loss  if  not  failure. 

Most  amateurs  are  working  with  small 
coils  and  limited  equipment.  That  they 
may  in  some  instances  conflict  with  the  large 
stations  is  true,  but  a  large  proportion  of 
the  adverse  criticism  is  without  foundation. 
The  distance  over  which  they  operate  is 
nine  times  out  of  ten  comparatively  insig- 
nificant. They  are  more  apt  by  far  to  con- 
flict with  each  other  than  with  the  big 
stations. 
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But  the  surest  way  to  avoid  criticism  is 
to  remove  the  cause,  and  those  few  amateurs 
who  are  located  close  to  the  big  government 
or  commercial  stations  should  remember 
that  it  is  "up  to  them"  to  put  an  end  to 
this  talk,  both  for  their  own  sakes  and  for 
that  of  their  amateur  friends  who,  though 
they  are  so  far  from  a  large  station  that  they 
could  not  make  it  in  two  "yumps,"  as  the 
Norwegian  said,  would  have  to  share  alike 
with  the  offenders  in  case  of  prohibitory 
legislation.  Remember,  if  you  are  close 
to  a  commercial  or  government  station,  if 
you  find  they  are  operating,  "get  off  the 
line."  Don't  try  to  talk  to  them  in  any 
case.  They  have  their  own  business  to 
take  care  of.  The  ether  is  free  to  all  but 
there  is  a  wireless  etiquette  to  be  observed, 
and  let  ais  observe  it. 


Things  for  the  Amateur  to  Remember 


All  wireless  operators  in  the  amateur 
class  should  realize  the  great  importance 
there  is  in  trying  to  do  away  with  the  talk 
of  licensing  all  wireless  stations.  Now  we 
can  help  to  stop  this  by  observing  a  few  set 
rules  and  abiding  by  them. 

First:  Learn  to  receive,  so  as  to  under- 
stand when  a  commercial  or  government 
operator  sends  out  the  interruption  signals. 

Second:  To  refrain  from  using  the  dis- 
tress signals  C.  Q.  D.  or  S.  O.  S.  (which 
cause  needless  worry  and  expense). 

Third:  Try  and  find  out  what  time  of  the 
day  the  commercial  and  government  stations 
are  busiest,  and  try  and  keep  out  of  the 
atmosphere   during   those   hours. 

Fourth:  When  we  find  a  commercial  or 
government  station  sending  or  receiving 
don't  "butt  in"  with  a  lot  of  unreceivable 
signals  and  interrupt  them. 

Fifth:  Don't  call  commercial  or  govern- 
ment stations,  unless  you  are  allowed  to  do 
so  by  special  permission  which  has  been 
given  you. 

Now  there  are  a  great  many  other  rules 
which  could  be  laid  down  for  the  average 
young  experimenter  to  follow,  but  I  believe 
these  are  the  most  important. 

A  good  way  for  the  young  operators  to 
learn  to  receive  is  to  take  a  small  buzzer, 
a  battery  and  key,  and  connect  them  up  with 
a  receiver.  They  can  learn  the  codes  by 
this  means  and  when  they  are  familiar  with 
the  different  letters  they  can  soon  find  out 
what  is  being  said  by  the  larger  stations.     Of 


course  it  will  take  time  before  they  will  be 
able  to  catch  all  that  is  sent  out.  But  when 
they  are  proficient  enough  to  take  the  signals 
as  they  come  then  it  is  time  for  them  to  start 
in  to  send,  keeping  out  of  the  way  of  the 
larger  stations.  This  only  applies,  of  course, 
where  there  is  a  commercial  or  government 
station  within  sending  distance  of  their 
apparatus. 

A.  G.  Humphrey. 


WIRELESS  QUERIES 

Answered  by  Valentine  B.  Seitz 


Telephone  Poles;    ioo-Watt  Transformer 

Questions. — (A)  Where  can  I  buy  a  ioo-foot  pole 
for  an  aerial?  (B)  How  many  amperes  does  a 
ioo-watt  transformer  take  on  ten  volts? — G.  T.  S., 
New  York,  N.  Y. 

Answers. — (A)  The  telephone  company 
usually  maintains  a  pole  yard  where  poles 
for  use  in  case  of  emergency  are  kept,  and 
local  lighting  companies  having  overhead 
mains  also  keep  on  hand  a  supply.  If  you 
cannot  get  what  you  want  there  look  in  a 
telephone  journal  for  the  address  of  adver- 
tisers who  deal  in  poles. 

(B)  A  transformer  is  rated  according  to 
the  power  it  can  deliver  steadily  to  a  non- 
inductive  load  without  running  too  warm. 
If  your  primary  is  ten  volts,  and  the  trans- 
former is  rated  at  ioo  watts,  a  current  of 
ten  amperes  on  the  primary  should  not  un- 
duly heat  it.  The  secondary  voltage  will 
depend  on  the  ratio  of  the  secondary  turns 
to  the  primary  turns,  and  if  run  only  up  to 
its  rating,  the  secondary  current  will  equal 
ioo  watts  divided  by  the  secondary  voltage. 


Tuning  Coil  and  Sending  Helix 

Questions. — (A)  What  will  be  the  wave  length  of 
a  tuning  coil  one  inch  in  diameter  and  wound  with 
262  turns  of  No.  20  C.  C.  wire?  (B)  What  would 
be  the  wave  length  of  a  sending  helix  five  inches 
in  diameter  wound  with  15  turns  of  No.  18  bare 
copper  wire? — C.  A.  F.,  Alamogordo,  Mich. 

Answers. — (A)  The  tuning  coil  described, 
when  used  with  a  medium  sized  aerial,  will 
respond  to  about  a  650  meter  wave. 

(B)  The  sending  helix  can  be  used  for 
a  wave  up  to  450  meters  with  the  same 
aerial.  As  No.  18  wire  is  rather  small  for 
a  sending  coil  would  advise  rewinding  with 
copper  ribbon  or  stranded  wire  of  a  larger 
size  to  get  a  larger  conducting  surface. 
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An  Eight    Inch  Coil  Outfit 

Questions. — (A)  How  many  miles  will  an  8-inch 
coil  transmit?  (B)  How  many  dry  batteries  are 
required?  Can  I  use  storage  batteries?  (C) 
Could  a  Telim  auto-coherer  be  used  with  the  out- 
fit? (D)  How  high  would  the  aerial  be?  (E) 
How  could  I  protect  the  station  against  lightning 
— M.   E.,    Jr.,   Reserve,   La. 

Answers. — (A)  You  will  probably  be  able 
to  cover  about  15  to  20  miles  with  an  8-inch 
coil  under  ordinary  conditions. 

(B)  Storage  batteries  will  give  much 
better  results  than  the  dry  cells.  If  the 
storage  batteries  are  used,  would  advise 
getting  a  12-volt,  60  ampere  hour  set.  If 
dry  cells  are  to  be  used,  two  sets  should  be 
connected  in  multiple,  each  set  consisting 
of  seven  cells  in  series. 

(C)  The  Tehm  auto-coherer  can  be  used 
for  short  distance  work,  but  if  you  wish  to 
do  good  work  would  advise  using  a  thermo- 
electric detector  such  as  the  ferron,  silicon 
or  pericon. 

(D)  With  an  aerial  150  feet  long  and  50 
feet  high,  you  should  be  able  to  get  good 
results. 

(E)  Ground  your  aerial  when  not  in  use. 


Operation  of  Electrolytic  Interrupter 

Questions. — (A)  I  am  using  a  home  made  elec- 
trolytic interrupter  to  operate  a  small  spark  coil 
on  no  volts  A.  C,  but  it  causes  the  lights  in  the 
house  to  burn  dim.  I  have  tried  an  eight  candle 
power  lamp  resistance,  but  the  coil  will  not  work. 
How  can  I  remedy  this  trouble?  (B)  What  is  the 
highest  power,  wireless  station  near  Toledo? — 
R.  W.  H.,  Toledo,  Ohio. 

Answers. — (A)  You  will  probably  find 
that  you  have  too  much  of  the  point  in  your 
interrupter  exposed.  If  this  is  the  case 
you  are  using  too  much  current.  To  over- 
come this  trouble  see  that  the  opening 
through  which  the  point  projects,  is  not 
too  large,  also  shorten  the  point  a  little.  To 
get  the  best  results  a  rectifier  should  be 
used  in  connection  with  an  electrolytic  in- 
terrupter on  alternating  current. 

(B)  10  K.  W.  at  Cleveland,  10  K.  W.  at 
Marquette,  Mich.,  2  K.  W.  at  Toledo. 


Resistance   Coil  for   Potentiometer 

Question. — How  can  I  use  a  resistance  coil 
wound  to  7^  ohms  on  the  potentiometer  described 
in  the  July,  1909,  issue  in  place  of  the  choking 
coils?— W.  E.  B.,  Picton,  Ont. 

Answer. — The  resistance  will  serve  the 
purpose  of  the  choke  coil  if  it  is  wound  in 
the  form  of  a  spiral.  It  is  unnecessary  to 
have  a  choke  coil,  in  this  case,  as  the  tele- 
phone receivers  have  a  high  inductance. 


Connections   for  Tuned  Receiving  Set 

Question. — How  should  a  double  slide  tuner, 
carborundum  detector,  fixed  condenser  and  2,000 
ohm  head  receiver  be  connected  and  how  far  would 
same  receive  with  two  wire  aerial  thirty  feet  high? 
— W.  A.  S.,  Petaluma,  Cal. 

Answer. — See  diagram,  page  458,  Novem- 
ber, 1909,  issue.  You  do  not  give  the 
length  of  your  aerial.  If  about  150  feet 
long,  you  should  be  able  to  receive  from 
150  to  200  miles. 


Aerial  Construction;  Telim  Auto-Coherer 

Questions. — (A)  How  shall  I  string  my  aerial 
wires?  They  have  two  poles  50  feet  high  and 
35  feet  apart.  (B)  What  size  coil  will  I  need  to 
transmit  from  here  to  New  Orleans,  28  miles? 
(C)  Give  diag  am  showing  how  the  Telim-auto- 
coherer  is  made. — M.  E.,  Jr.,  Reserve,  La. 

Answers. — (A)  Lse  a  "T"  aerial  composed 
of  four  horizontal  No.  14  bard  drawn  copper 
wires  spaced  10  inches  apart.  Tap  your 
horizontal  by  connecting  four  vertical  wires 
in  the  centre  of  the  35-foot  stretch.  These 
four  wires  are  connected  together  at  the 
base  and  brought  in  to  the  instruments. 

(B)  Would  advise  using  at  least  \  K.  W. 
transformer  to  be  on  the  safe  side.  With  a 
good  aerial  and  good  working  conditions 
you  would  probably  be  able  to  cover  the 
distance  with  a  \  K.  W.  transformer. 

(C)  The  Telim  auto-coherer  is  nothing 
but  a  small  glass  tube  having  two  iron  elec- 
trodes inserted  and  spaced  by  about  one- 
sixteenth  inch,  the  space  between  the  ends 
being  filled  with  carbon  granules. 


Auto-Coherer;  Call  Bell;  Telegraph  Key; 
Telegraph    Receiver 

Questions. — (A)  What  are  catch  wires  and  why 
are  they  used  on  an  auto-coherer?  (B)  Can  a  call 
bell  be  arranged  to  work  with  the  telegraph  over 
a  distance  of  one  mile?  The  sending  apparatus 
at  the  other  end  has  a  one-inch  spark,  both  aerials 
35  feet  high.  (C)  Will  an  ordinary  telegraph  key 
work  with  a  one-inch  spark  coil  ?  (D)  Will  a  tele- 
graph receiver  work  up  to  one  mile  (receiving)  with 
an  auto-coherer? — F.   J.  M.  Lynbrook,  L.  I. 

Answers. — (A)  The  catch  wires  on  the 
auto-coherer  are  used  in  place  of  an  aerial 
and  ground,  when  working  short  distances, 
as  from  one  room  to  another. 

(B)  A  call  bell  can  be  used,  if  a  sensitive 
coherer  and  relay  are  used  at  receiving  end. 

(C)  Yes. 

(D)  No.  Would  advise  using  receiving 
apparatus  consisting  of  a  thermo-electric 
detector,  tuning  coil  and  a  pair  of  telephone 
receivers,  as  this  makes  a  more  reliable  and 
efficient  set. 
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The  Luminous  Electric  Open  Fire  Place 


In  the  countless  generations  which  have 
passed  since  man  first  made  fire  there  has 
been  inborn  in  people  the  love  of  meditation 
at  night  by  its  cheerful  rays.     This  natural 


modern  house  altogether  too  fast— so  exit 
the  fireplace. 

Along  comes  electricity,  however,  to  give 
us  back  the  old-time  pleasure,  and  now  by 


THERE    IS    AN    INBORN    LOVE    OF    MEDITATION    BY   THE   FIRELIGHT 


love  of  the  open  fire  is  so  strong  that  only 
necessities  of  modern  ways  of  living  could 
drive  it  from  the  home.  But  now  we  must 
have  polished  floors  and  costly  rugs,  which 
would  be  ruined  by  snapping  coals,  and  we 
have  come  to  know  that  an  open  blaze  eats 
up  the  oxygen  of  the  comparatively  tight 


the  simple  turning  of  a  switch  we  are  able 
to  obtain  all  the  benefits  of  the  open  fire, 
with  none  of  its  drawbacks — this  by  the 
use  of  the  luminous  electric  open  fireplace. 
This  modern  development  of  electric 
heating  is  brought  about  by  the  use  of  a 
modified  form  of  the  electric  incandescent 
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lamps.  These  lamps  are  made  with  long 
tubular  bulbs  which  stand  in  a  vertical 
position  in  front  of  specially  constructed 
bright  copper  reflectors  set  in  a  frame  of 
stove-plate  cast  iron — the  best  heat  radiating 
substance  known.  The  lamps  are  made 
with  special  filaments  and  give  out  a  great 
deal  more  heat  than  the  ordinary  bulb. 
This  heat  goes  all  over  the  room  by  both 
radiation  and  reflection,  and  the  lamps  at 


the  same  time  give   out  soft   and  pleasing 
light. 

In  the  fall  and  early  winter  one  of  these 
luminous  radiators  is  all  that  is  necessary  in 
a  room.  If  any  of  the  members  of  the  family 
are  "caught  in  the  rain"  it  serves  to  dry 
damp  shoes  or  skirts.  In  the  bedroom  on 
chilly  mornings  it  furnishes  warmth  com- 
fortable to  dress  by,  and  may  be  placed  in 
any   part  of  the  room. 


m*4 


A  Home  Medical  Battery  Outfit 


With  a  home  medical  battery  outfit  such 
as  the  one  shown  in  the  illustration  it  is 
possible  to  obtain  the  pleasant  and  stim- 
ulating effects  of  both  galvanic  and  faradic 
currents  applied  in  many  different  ways. 
The  induction  coils  and  batteries  are  con- 


two  metal  handles  which  you  grasp  to 
obtain  current  through  the  arms  and  body 
as  in  the  ordinary  medical  coil.  These  are 
easily  removable  and  any  of  the  other  types 
of  electrodes  connected.  At  the  left  you  will 
see  a  U-shaped  pad.     This  may  be  connected 


A   HOME    MEDICAL   BATTERY  OUTFIT 


tained  in  a  neat  case,  and  the  picture  also 
shows  the  various  kinds  of  electrodes  which 
are  used  to  apply  the  current  to  the  various 
parts  of  the  body. 

Connected  to  the  instrument  are  seen  the 


in  place  of  one  of  the  hand  electrodes  and 
applied  to  the  wrist,  the  other  electrode  being 
grasped  in  the  other  hand.  Beneath  the 
pad  is  a  little  roller  which  may  be  connected 
and  used  for  electrical  massage. 
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The  metal  plate  is  to  rest  the  feet  upon 
while  a  sponge  electrode  is  applied  to  different 
parts  of  the  body  in  the  treatment  of  rheu- 
matism. An  electrical  bath  may  also  be 
taken  by  having  one  electrode  in  the  water 
and  the  other  connected  to  a  special  sponge. 

The  hair  brush  is  another  attachment 
to  which  the  electrodes  are  connected  and 
which  sends  a  stimulating  current  through 
the  scalp. 

In  the  upper  right  hand  corner  is  a  head 
band  electrode,  This  is  used  in  cases  of 
nervous  headaches.     As  physicians  will  tell 


you,  the  headache  which  we  feel  is  not 
"brain  ache,"  and  does  not  come  from  the 
parts  within  the  JluII  cavity.  It  really 
originates  in  the  skin  of  the  forehead  and 
scalp  and  therefore  it  is  natural  to  suppose 
that  the  stimulating  influence  of  the  current 
applied  to  these  parts,  which  brings  about 
better    circulation,    will    have    a   beneficial 

effect. 

Standard  dry  batteries  are  used  with 
these  sets  which  may  be  readily  replaced 
when  run  down,  although  one  pair  will  last 
for  a  long  time. 


Home  Lighting  Suggestions 


The  superiority  of  electricity  being  a  fact 
now  well  established,  it  is  not  necessary  to 
dwell  upon  this  subject,  but  that  which  should 


FIRST  FLOOR 

O     Ceiling   Outlet 
O     Bracket   M 

-p  Baseboard  Receptacle  Oui/et 
□  Switch  Outlet 


be  emphasized  in  the  interest  of  users  and 
prospective  users  of  current,  is  the  practice 
of  economy  made  possible  by  the  use  of 
proper  lamps  and  the  best  arrangement  of 
fixtures  and  switches.  The  proper  modern 
lamp  is  the  electric  tungsten  lamp,  and  by 
way  of  suggestion  as  to  the  proper  placing 


SECOND  FLOOR 
PLANS  FOR  A   SIX  ROOM    HOUSE 
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of  outlets  and  switches  the  accompanying 
plans  of  a  six  room  and  a  seven  room  house 
are  reproduced.  These  plans  were  obtained 
through  the  courtesy  of  the  Minneapolis 
General  Electric  Company,  which  assists  its 
patrons  to  a  better  understanding  of  the  sub- 
ject by  printing  for  them  a  neat  little  book 
of  plans  for  various  sized  houses,  together 
with  valuable  suggestions. 


Electric  lighting  is  no  longer  expensive.  On 
the  contrary,  it  is  necessary  to  the  economic 
management  of  the  home.  It  now  costs  no 
more  than  inferior  lighting,  and  its  cheerful- 
ness,cleanliness  and  convenience  cost  nothing. 
The  subject  of  proper  planning  of  home 
lighting  deserves  the  attention  of  every  archi- 
tect, contractor  and  particularly  every  home 
builder.  The  general  suggestions  offered, 
through  the  medium  of  graphic  illustrations 
will  be  of  special  interest  to  home  builders. 

SIX-ROOM  HOUSE — FIRST  FLOOR  PLAN 

Porch  Light  is  located  directly  above  front 
door  with  switch  in  vestibule. 


F/RST  FLOOR 

O  Cat  liny  OuHet  f/ec/r/c 
'""'  -o  Bracket 
-p  Basement  Recptacle  Out/e/ 
gd  Switch  Ovt/et-  Switch  No 
Mdicates  control  of  outlets 


SECOND  FLOOR 


PLANS  FOR  A  SEVEN   ROOM   HOUSE 


The  proper  planning  of  a  well  lighted 
home  rests  in  the  true  conception  of  what 
modern  science  calls  "  efficient  illumina- 
tion", and  a  clear  understanding  of  the 
essential  factors  necessary  to  produce  "  artis- 
tic effects,"  having  constantly  in  mind  that 
important  item,  "economy,"  for  economy 
can  best  be  obtained  by  a  little  careful  con- 
sideration as  to  location  of  fixture  and  switch 
outlets  at  the  time  of  installing  wires  than  at 
any  other  time. 

You  are  familiar  with  the  advantages  of 
electric  light,  but  do  you  realize  how  recent 
improvements  have  greatly  reduced  its  cost? 


Reception  Room  Lighting  is  controlled  by 
switch  on  the  reception  room  side  of  vestibule 
wall,  and  also  from  the  head  of  stairs.  This 
arrangement  is  most  convenient. 

Living  Room  Lighting  has  been  so  planned 
that  two  lighting  effects  are  made  possible, 
thus  giving  to  special  occasions  additional 
brilliancy.  Switches  are  placed  at  point  of 
vantage  when  entering  from  dining  room 
after  dinner  or  from  the  reception  room. 

Dining  Room  Lighting  is  also  arranged  so 
as  to  produce  a  double  lighting  effect. 
Switches  are  located  near  swinging  door  con- 
necting the  room  with  the  kitchen. 
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Kitchen  Lighting  is  obtained  from  a  single 
lamp  in  the  center  of  the  room,  switched  on 
from  wall  near  dining  room  entrance. 

Basement  Lighting  is  controlled  from  head 
of  stairs,  which  enables  servants  or  members 
of  the  family  to  have  lights  burning  upon 
entering  and  turn  them  off  after  leaving 
basement. 

Electrical  Appliances  having  now  become 
so  popular,  it  was  deemed  advisable  to  pro- 
vide suitable  receptacles  in  the  walls  of  each 
down  stairs  room  to  accommodate  the  fan 
motor,  portable  lamp,  flat  iron,  chafing  dish, 
cooker,  etc. 

SIX-ROOM  HOUSE — SECOND  FLOOR  PLAN 

Upstairs  Hall  Lighting  is  switched  from 
the  head  of  the  stairs. 

Chamber  Lighting  is  controlled  at  the 
entrance  to  each  room  and  arrangements 
made  for  lights  near  dressers.  Wall  brackets 
are  not  shown  in  any  of  the  plans  because 
their  positions  must  necessarily  vary  with 
the  location  and  style  of  furniture  used. 

Bathroom  Lighting  consists  of  one  light  on 
each  side  of  mirror,  a  most  convenient  ar- 
rangement when  shaving.  Chambers  and 
bathroom  are  provided  with  baseboard 
receptacles  so  as  to  attach  plug  for  electric 
fan,  heating  pad,  curling  iron,  etc. 

SEVEN  ROOM  HOUSE — FIRST  FLOOR  PLAN 

Porch  Light  is  of  the  bracket  type  and  is 
switched  from  the  living  room. 

Living  Room  Lighting  is  so  designed  that 
either  portion  of  the  room  may  be  lighted  as 
desired,  and  either  a  group  of  four,  five  or 
but  one  lamp  in  each  portion  burned  at  one 
time. 

Dining  Room  Lighting  has  coupled  into 
one  fixture  two  separate  light  schemes,  con- 
trolled by  a  pair  of  switches  located  near 
door  leading  into  butler's  pantry. 

Den  Lighting  consists  of  one  ceiling  light 
controlled  near  doorway. 

Pantry  Lighting  is  of  ceiling  type  turned 
on  or  off  by  means  of  pull  chain  extending 
down  to  within  easy  reach. 

Basement  Lighting  is  switched  on  from 
top  of  cellar  stair  near  pantry. 

Back  Porch  Lighting  is  controlled  by  switch 
just  inside  of  kitchen. 

Kitchen  Lighting  provides  for  a  ceiling 
type  fixture  and  the  switch  is  located  at  a 
convenient  place  near  entrance  to  stairs 
leading  to  second  floor.  Wall  receptacles 
are  provided  in  each  down  stairs   room. 


SEVEN    ROOM    HOUSE — SECOND    FLOOR    PLAN 

Upstairs  Hall  Lighting,  together^  with  a 
portion  of  living  room  lighting,  which  aids 
in  illuminating  stairway,  is  switched  from 
upper  hallway  as  well  as  at  foot  of  stairs. 

Chamber  Lighting  is  from  the  center  of 
the  room  and  is  switched  at  the  entrance 
to  each  room. 

Bathroom  Lighting  is  as  in  Plan  No.  i, 
namely,  one  light  on  either  side  of  mirror. 

Attic  Lighting  is  switched  from  foot  of 
stairs  leading  to  same. 

In  living  room  and  dining  room  we  sug- 
gest the  use  of  frosted  lamps  for  at  least  a 
portion  of  fixtures,  thus  giving  a  subdued 
light  when  the  occasion  requires,  it  not  being 
advisable  to  have  the  direct  rays  of  unpro- 
tected lamps. 

If  tungsten  lamps  are  used  in  the  lighting 
of  this  home  you  will  not  only  have  the  best 
illumination  known  to  modern  civilization, 
but  also  a  lighting  system  which  costs  no 
more  than  the  many  inferior  illuminants. 

The  Lamp  That  "Turns  Down" 

I  wish  I  had  an  electric  incandescent  lamp 
that  would  turn  down  so  that  I  could  leave 


LAMP  THAT   ''TURNS  DOWN* 

it  burning  dim  all  night,  in  the  sleeping  room 
or  bath  room,  and  still  not  have  to  worry 
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about  next  month's  light  bill.  Those  who 
have  made  a  remark  similar  to  this  will  be 
interested  in  the  new  turn-down  tungsten 
lamp  which  gives  the  desired  result. 

This  lamp  contains  two  filamets.  One  of 
these,  the  lower  and  larger  one,  is  of  tungsten, 
the  highest  efficiency  filament  known.  It 
gives  27  candle  power  on  about  two-thirds 
the  number  of  watts  of  electric  energy  that 
is  required  for  the  ordinary  16  candle  power 
carbon  filament  lamp.  The  other  filament 
is  a  small  one  of  carbon  which  gives  one 
candle  power  on  an  expenditure  of  about 
one-fifth  the  current  required  for  an  ordinary 
16  candle  power  lamp.  Pulling  one  of  the 
strings  turns  on  the  small  filament  and  pulling 
the  other  causes  the  tungsten  filament  to 
glow.  So  you  can  have  which  ever  light 
you  desire. 

At  ordinary  rates  for  current  the  small 
filament  may  be  burned  all  night  for  less 
than  one  cent.  It  lights  the  room  enough 
to  see  one's  way  about  and  in  the  bedroom 
the  light  is  not  strong  enough  to  prevent 
sleeping.  At  a  moment's  notice  the  large 
filament  may  be  turned  on  with  its  full  27 
candle  power. 

Appropriate  Holiday  Gifts 

An  impetus  has  been  given  the  use  of  the 
popular  electric  household  devices  such  as 
percolators,  chafing  dishes,  tea  kettles,  etc., 
owing  to  the  fact  that  a  large  choice  of  de- 
signs is  now  available.  Hitherto  manufac- 
turers have  taken  only  a  few  styles  of  heating 
devices  and  equipped  them  electrically. 
Manufacturers  of  non-electric  cooking  uten- 
sils have  come  to  realize,  however,  that  elec- 
tricity is  the  coming  heating  agent  in  the 
home  and  that  the  housewife  who  is  to  employ 
electricity  must  have  a  "full  line"  of  utensils 
if  she  is  to  use  current  to  the  best  advantage. 
As  a  consequence  the  variety  has  been  greatly 
increased  and  one  manufacturer  offers  a 
choice  of  30  designs  for  the  Holiday  trade. 

Two  of  these  latest  types  are  illustrated. 
One  is  a  new  electric  water  heater  which  can 
be  used  in  a  hundred  different  ways,  par- 
ticularly as  a  milk  warmer,  egg  boiler  or  for 
heating  liquids  generally.  It  is  made  of 
copper,  heavily  riveted,  and  is  available  in 
pint  and  quart  sizes.  A  larger  size  of  heater 
for  two,  four  or  six  quarts  is  suitable  for  pre- 
paring an  entire  dinner.  A  range  of  three 
heats  allows  a  satisfactory  regulation  of  the 
thermal  effect. 


Disk  stoves  are  rapidly  being  adopted  for 
small  households.  These  stoves  are  re- 
markably quick  and  efficient,  being  of  the 


ELECTRIC  WATER  HEATER 

encased  disk  unit  type.  These  new  stoves 
are  able  to  operate  at  a  much  greater  activity 
(watts  per  square  inch)  for  a  given  size  than 
electric  stoves  have  formerly  been.  This 
is  due  not  only  to  radical  improvements  in 


DISK    STOVE 


the  design  or  application  of  the  heating  ele- 
ments, but  also  to  the  material  and  con- 
struction of  the  heating  element  itself. 

Either  one  of  these  utensils  makes  a  very 
appropriate  Holiday  gift. 


In  Kerns,  Switzerland,  is  an  electric  bakery 
oven  eight  feet  long  by  four  feet  wide  which 
will  bake  100  pounds  of  bread  at  once. 
Modern  methods  on  a  large  scale  have  made 
bread  making  in  the  home  almost  a  lost  art. 
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Construction  of  An  Electrical  Influence 

Machine 


By  PAUL  S.  WINTER 


Several  years  ago,  I  decided  that  an  elec- 
trical influence  machine  or  static  machine, 
as  it  is  often  called,  was  necessary  for  a  line 
of  experimental  work  which   I   wanted    to 
pursue.     It  did  not  take  me  long  to  discover 
that  my  pocketbook  would  not  allow   the 
purchase  of  a  first-class  machine.     I  there- 
fore decided  to  build  one  for  myself,  and  had 
no  trouble  in  finding  descriptions  for  the 
construction    of    small    two-plate    machines 
which  make  very  nice  toys,  but  are  utterly 
worthless  for  practical   X-ray  work.     The 
following  description  is  of  a  large  machine 
which  proved  the  most  satisfactory  of  the 
several  which  I  have  built.     This  machine 
has  been  in  use  for  several  months  in  X-ray 
work  with  good  success,  producing  the  high 
tension  current  which  is  so  essential  for  the 
operation  of  high-vacuum  tubes. 

The  case  is  made  of  poplar,  the  four 
corner  pieces,  marked  (i),  Fig.  i,  being 
cut  from  2\  inch  square  stock,  five  feet 
long.  Three  cross-pieces,  marked  (2),  (4) 
and  (5),  Fig.  1,  are  cut  four  feet  eight  inches 
long  from  f  by  3  inch  stock  for  the  front 
and  three  more  of  the  same  for  the  back. 
These  are  braced  both  front  and  back 
through  the  center  by  pieces  of  the  same 
stock  cut  four  feet  nine  inches  long.  At 
the  ends  are  three  pieces  of  the  same  stock 
20  inches  long,  one  placed  at  the  top,  one  in 
a  position  corresponding  to  the  cross-piece 
marked  (4),  and  the  third  corresponding  to 
the   cross-piece    marked    (5).     The    corner 


posts  are  cut  out  to  receive  these  cross- 
pieces  in  the  manner  shown  in  Fig.  3,  the 
cuts  being  f  by  3  by  \  inches  deep  and  are 
readily  made  with  chisel  and  mallet,  three 
screws  being  used  to  hold  each  in  place. 
The  vertical  pieces  (6),  Fig.  1  (front  and 
back),  are  joined  to  the  cross-pieces  in  the 
manner  shown  in  Fig.  4,  four  J-inch  bolts 
being  used  to  hold  them  in  place. 

Next  cut  two  pieces  of  the  same  stock 
26  inches  long,  (3),  Fig.  1.  These  should 
be  centrally  located.  Four  pieces  six  inches 
long  should  be  cut  and  fastened  in  the  corner 
posts  as  shown  at  (7)  and  (8),  Fig.  1.  Before 
putting  (7),  (8)  and  (3)  in  place,  the  ends 
marked  (9)  should  have  three  f-inch  holes 
drilled  into  them  \  inch  deep. 

The  flooring,  sides,  and  back  of  the  cup- 
board, cut  from  f  by  8  inch  stock,  can  now 
be  put  in  place;  also  the  top  made  from  the 
same  material,  the  builder  following  his  own 
ideas  as  to  the  shape  of  the  edging  around 
the  top.  Two  doors,  marked  (10),  Fig.  1, 
were  placed  in  the  front  of  the  cupboard. 
I  made  a  frame  of  \  by  3  inches,  the  whole 
held  together  by  corner  irons.  Hinges,  locks 
and  handles  may  be  bought  at  any  hardware 
store  to  suit  the  builder's  fancy.  Four 
suitable  casters  were  fastened  to  the  corner 
posts.  Three  pieces  of  cold  rolled  steel 
\  inch  in  diameter  were  used  for  shafts 
marked  (n),  (12)  and  (13)  Fig.  2.  The 
center  shaft  (12)  should  be  just  long  enough 
to  allow  a  nut  on  each  end  outside  the  case 


POPULAR  ELECTRICITY 


539 


as  shown  at  (14),  Fig.  2.  The  top  and 
bottom  shafts  should  be  long  enough  to 
extend  through  the  case  and  take  a  six-inch 
pulley,  as  shown  at  (15),  The  bearings  for 
these  shafts  were  made  by  boring  a  ij-inch 
hole  through  the  uprights  (6).  The  shaft 
should  then  be  placed  in  a  central  position 
with  washers  of  heavy  cardboard  fastened 
on  each  side  of  the  cross-pieces  and  Babbitt 
metal  poured  into  the  holes.  When  cool, 
the  cardboards  should  be  removed  and 
3-16-inch  oil  holes  drilled. 

The  pulleys  (16),  Fig.  2,  which  support 
the  glass  plates  can  be  turned  from  good, 


cut  to  order  as  it  is  a  very  difficult  job  to 
do  and  would  prove  more  expensive  in  the 
end  to  try  to  make  them  himself.  These 
plates  should  be  cemented  to  the  pulley  with 
a  flannel  washer  between  the  pulley  and  the 
plate,  great  care  being  taken  to  have  the 
plate  square  with  the  pulley.  Use  Le  Page's 
glue  and  allow  to  stand  for  36  hours. 

Four  brass  collars  should  now  be  made  as 
shown  by  Fig.  6,  and  at  (17)  in  Fig.  2.  Pro- 
cure some  -|-inch  iron  rod  and  cut  long 
enough  to  make  four  U-shaped  pieces  shown 
at  (18).  These  should  be  long  enough  to 
reach  the  holes  in  the  collars  and  clear  the 
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well  seasoned  hardwood.  They  should 
have  an  inch  hole  drilled  exactly  through 
the  center  and  be  fitted  with  a  brass  bushing 
which  should  fit  the  shaft  very  closely.  The 
two  center  pulleys  should  be  faced  on  each 
end,  leaving  a  boss  \\  inch  in  diameter  pro- 
jecting 3-16  inch.  The  end  pulleys  have  a 
similar  boss  on  one  end  only.  Great  care 
must  be  taken  to  have  the  face  true  with  the 
bore;  otherwise  the  plates  will  not  run  true. 
Six  glass  plates  are  now  needed  32  inches 
in  diameter  with  a  \\  inch  hole  exactly  in 
the  center.  These  should  be  of  double- 
strength  glass,  as  clear  and  flat  as  possible. 
I  would  advise  the  builder  to  have  these 
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plates  by   at  least  two  inches.     They   are 
called  the  neutralizing  rods. 

Next  have  cast  at  the  nearest  foundry, 
of  good  quality  gray  iron,  twenty-five  balls 
one  inch  in  diameter,  and  twenty- five,  two 
inches  in  diameter.  Eight  of  the  large 
balls  should  have  a  5-16  inch  hole  drilled 
clear  through  them  and  another,  3-16  inch, 
drilled  at  right  angles  to  the  first  and  to  the 
center  of  the  ball,  the  latter  being  tapped 
\  inch.  Cut  eight  pieces  of  J-inch  rod  10 
inches  long  and  thread  on  both  ends.  These 
are  to  be  fitted  with  brushes  as  shown  at 
Fig.  2,  which  is  accomplished  by  drilling 
five  holes,  J-inch  diameter,  equally  spaced. 
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The  rods  may  then  be  screwed  into  the  large 
balls  on  the  neutralizers  far  enough  to  nip 
the  neutralizing  rods,  which  will  hold  them  in 
position.  The  brushes  are  made  of  gilt 
braid  which  should  be  cut  just  long  enough 
to  sweep  the  plates,  unraveled  and  drawn 
through  the  five  holes  with  a  small  wedge  of 
wood  driven  in  to  hold  them  securely.  One 
of  the  small  balls  should  now  be  screwed  on 
the  other  end  of  the  rod. 

The  approximate  position  of  the  neutral- 
izers is  shown  in  Figs,  i  and  2.  As  no  two 
machines  act  exactly  the  same,  it  is  best  to 
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experiment  with  them  after  the  machine 
is  running,  to  determine  their  proper  position. 

A  shelf  should  now  be  cut  from  1  by  12 
inch  wood  and  placed  on  the  front  of  the 
machine  supported  by  brackets  as  shown  at 
(19).  It  will  improve  its  appearance  as 
well  as  its  practicability  to  round  off  the 
corners  of  the  shelf.  Upon  this  shelf  are 
placed  two  quart-size  Ley  den  jars,  as  shown 
at  (20).  I  would  advise  the  purchase  of 
these  jars  as  it  does  not  pay  to  try  to  make 
them. 

We  now  come  to  the  most  difficult  part  of 
the  work,  which  is  the  placing  of  the  col- 
lector rods  and  spark  gap.  First  procure 
two  five-inch  steam-trap  floats.     They  may 


be  bought  at  any  plumbing  supply  house, 
and  are  generally  found  to  have  a  J-inch 
tapped  hole.  At  four  points  of  the  circum- 
ference, 90  degrees  from  this  hole  and  from 
each  other,  drill  f-inch  holes.  Now  cut 
two  pieces  of  f-inch  iron  rod,  25^  inches 
long  and  thread  one  end;  cut  two  pieces 
of  the  same  size  rod,  six  inches  long  and 
thread  both  ends.  These  latter  should  be 
slightly  bent  in  the  center  as  shown  at  (21), 
Fig.  2.  They  should  then  be  slipped  through 
the  floats  and  a  large  ball  screwed  on  each 
end  tight  against  the  float. 
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The  longer  rod  should  be  screwed  into 
one  of  the  cast  iron  balls  as  shown  in  Figs. 
2  and  5  at  (25).  Through  eight  of  the  large 
balls  drill  a  13-32-inch  hole.  A  3-16-inch 
hole  should  now  be  drilled  at  right  angles  to 
the  first  and  tapped  \  inch.  Four  of  these 
balls  should  be  placed  on  each  of  the  collector 
rods  and  10-inch  lengths  of  J-inch  rod 
screwed  into  each  ball  as  shown  at  (22), 
Fig.  5.  These  rods  should  have  five  points 
of  J-inch  steel  wire  driven  into  them  and 
one  of  the  small  balls  screwed  on  the  end. 
On  the  opposite  side  of  each  large  ball 
should  be  screwed  a  two-inch  length  of 
J-inch  rod  with  a  small  ball  screwed^on  its 
other  end.     These  latter  act  as  set-screws 
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aDd  clamp  the  collectors  in  position.  Fig.  5 
shows  a  plan  of  the  collectors,  both  sides 
being  the  same.  The  collectors  should  then 
be  temporarily  fastened  in  the  center  of  the 
opening  between  the  cross-pieces  (3)  and 
(7)  and  (3)  and  (8). 

A  piece  of  J-inch  iron  rod  should  now  be 
cut  long  enough  to  reach  from  each  float 
to  the  Leyden  jars,  the  balls  on  the  top  of 
the  jars  being  tapped  out  to  receive  the 
rod  as  shown  at  (22),  Fig.  1. 
Pieces  of  stout  cardboard 
should  be  bent  to  cover  the 
sides  and  bottom  of  the 
opening  between  the  pieces 
(7)  and  (8),  and  (3).  Next 
procure  some  good  quality 
sealing-wax  which  should  be 
melted  and  poured  into  the 
moulds,  thus  formed.  This 
acts  as  an  insulator  for  the 
collectors,  the  wax  running 
into  the  f-incb  holes  in  the 
ends  of  the  cross-pieces  at 
(9)  as  before  described  hold- 
ing the  wax  in  place.  It  is 
well  to  first  reinforce  with 
stout  twine.  When  cool,  the 
cardboard  should  be  removed 
and,  the  collectors  shifted  to 
a  position  on  the  collector 
rods  as  shown  in  Fig.  5. 

The  spark    gap    rods  are 
made  from  f-inch  iron  rod. 
They  pass  through  the  floats 
and  are  fitted  with  a  ball  on 
each  end,  a  large  size  chisel 
handle  being  fitted  to  the  outer 
ball  as  shown  at  (26).     A  secondary  spark 
gap  should  now  be  made  by  fastening  two- 
hardwood  standards  as  shown  at  (23),  Fig.  1, 
with    J-inch    rods    passing    through    them, 
a  f-inch  ball  on  one  end  of  each  and  a  small 
handle  on   the  other.     These   rods  should 
be  connected  to  the  outer  coatings  of  the 
Leyden  jars  as  shown.     Glass  doors  may 
now  be  fitted  in  the  ends,  a  frame-work  be- 
ing made  of  J  by  3  inch  stock  and  fitted  with 
hinges  and  locks.     Also  four  plates  of  glass 
can  be  fitted  in  the  front,  and  four  in  the 
back,  and  held  in  place  by  quarter-round 
nailed  on  each  side  of  the  glass  as  shown  at 
(27).     The  best  way  to  drive  this  machine 
is  by  an  electric  motor,  one  rated  at  \  horse- 
power being  required.     The  position  of  the 
motor  in  the  case  is  shown  at  Fig.  2,  also 
the  manner  of  belting  it  up  to  the  plates. 


The  size  of  the  pulleys  28  and  29  will  depend 
entirely  upon  the  speed  at  which  the  motor 
runs.  They  should  be  figured  large  enough 
to  give  the  plates  a  speed  of  200  to  250  revo- 
lutions per  minute  when  working  at  full  load. 
Belt  marked  (A),  Fig.  2,  should  be  i^  inch 
wide,  (B),  (C),  (D)  and  (E)  are  one-inch 
belts,  alternately  open  and  crossed,  causing 
the  plates  of  each  pair  to  run  in  opposite 
directions. 


THE    COMPLETED   STATIC    MACHINE 


The  case  may  now  be  given  any  desired 
stain  or  finish,  the  iron  rods  painted  black 
and  the  balls  gilded,  thus  giving  the  machine 
a  very  fine  appearance.  The  machine  may 
now  be  started  up.  As  a  rule,  it  will  not 
generate  at  once,  but  may  be  started  by 
applying  friction.  The  best  method  of 
doing  this  is  by  holding  against  one  plate, 
while  the  machine  is  running,  a  stick  of 
wood  covered  with  leather  coated  with 
amalgam  of  tin,  mercury  and  zinc.  After 
the  machine  is  started,  if  the  room  be  dark- 
ened, the  points  of  the  collectors  on  one  side 
of  the  machine  will  be  seen  to  glow  like 
stars,  while  those  on  the  other  side  will 
appear  as  brushes.  The  side  showing  the 
stars  is  the  positive  side,  the  one  showing 
brushes  being  negative.  If  the  spark  gap 
be  pulled  out  now  for  eight  or  ten  inches,  the 
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builder  will  feel  well  repaid  for  the  time 
and  money  expended.  I  have  found  that  if 
the  ball  on  the  positive  side  of  the  spark  gap 
be  one-third  the  size  of  the  one  on  the  nega- 
tive side,  much  better  results  will  be  ob- 
tained. This  machine,  when  thoroughly 
dried   out,    should   give    an    1 8-inch     spark 


when  the  plates  are  running  at  a  speed    of 
250  revolutions  per  minute. 

In  closing,  I  would  warn  the  builder  ^  to 
be  very  careful  in  handling  Tthis  machine 
as  a  very  dangerous  and  even  fatal  shock 
may  be  obtained  from  it.  The  current  ob- 
tained is  small,  but  the  voltage  is  very  high. 


Toy  Transformer 


The  old  system  of  using  storage  or  dry 
batteries  for  operating  toys  and  miniature 
lights  was  very  troublesome.  Dry  batteries 
are  very  easily  short  circuited  and  thereby 
put  out  of  commission  at  once,  and  the 
majority  of  storage  cells  contain  acids  and 
other  compounds  which  are  liable  to  spill 
and  ruin  clothes,  carpets  and  rugs.  No 
such  troubles  are  experienced  with  the  small 
transformer  shown.     It  is  designed   to   be 


TOY   TRANSFORMER 

connected  direct  to  any  alternating  current 
lamp  socket  and  does  the  work  more  satis- 
factorily than  batteries. 

The  Thordarson  transformer  shown  in  the 
cut  generates  ten  different  secondary  po- 
tentials, stepping  down  the  no  volts  to  ten 
different  voltages.  These  voltages  may  be 
used  singly  or  all  at  one  time,  or  two  or  more 
voltages  may  be  used  at  the  same  time. 
There  is  no  danger  owing  to  the  fact  that 
the  secondary  windings  are  entirely  separate 
from  the  primary  and  are  thoroughly  in- 
sulated. Any  inexperienced  boy  may  readily 
use  the  transformer  by  following  the  instruc- 


tions, becoming  familiar  with  the  different 
circuits  in  a  few  moments. 

The  transformer  will  operate  all  classes 
of  electrical  toys,  such  as  small  motors, 
electrical  trains,  bells,  buzzers,  electric  en- 
gines, miniature  lamps,  etc.  Another  fea- 
ture of  this  field  and  one  that  is  not  generally 
known  is  that  all  small  direct  current  battery 
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26  VOLTS 

TEN     DIFFERENT     VOLTAGES     CAN     BE     OB- 
TAINED 

apparatus  that  does  not  require  more  than 
50  watts  may  be  operated  with  a  toy 
transformer  on  an  alternating  current 
without  any  change  in  the  windings  or 
connections. 
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Readers  of  Popular  Electricity  are  invited  to  make  use  of  this  department.  State 
your  questions  as  clearly  and  concisely  as  possible.  No  consideration  will  be  given 
to  communications  which  do  not  contain  the  full  name  and  address  of  the  writer 


Enclosed  and  Open  Arcs 
Question. — I  have  had  trouble  with  my  outside 
arcs.  There  are  four  of  them  all  feeding  from  the 
same  circuit.  Three  of  them  had  the  inside  globes 
broken  and  would  eat  up  the  carbons  in  two  hours 
of  burning.  The  one  having  an  enclosing  globe 
burned  normally.  What  action  has  air  on  the 
carbons  to  make  them  burn  so  fast? — J.  C.  G., 
Minneapolis,  Minn. 

Answer. — Experiment  proves  that  the 
arc  of  a  lamp  enclosed  in  a  small  globe 
which  practically  excludes  the  air,  burns 
the  carbon  up,  leaves  no  dust,  and  also 
burns  the  carbon  at  a  slow  rate.  The 
voltage  of  the  enclosed  arc  should  be  70 
to  75  volts  on  A.  C.  lamps  and  75  to  85  volts 
on  D.  C.  arcs.  Least  current  three  amperes; 
maximum,  *j\  amperes.  When  the  arc  be- 
gins to  burn,  the  enclosing  globe  of  course 
contains  air.  Thefoxygen  in  this  is  soon 
combined  with  carbon  and  in  five  minutes 
or|,less  the  bulb  is  filled  with  hot  carbon 
monoxide  (CO)  carbon  dioxide  (CO  2) 
and  nitrogen.  The  globe  of  an  arc  lamp 
is  not  air-tight,  consequently  a  little  oxygen 
is  always  inside,  just  enough  to  burn  the 
carbon  that  would  otherwise  deposit  on  the 
glass.  In  the  open  arc  lamp  where  the 
oxygen  can  freely  reach  the  carbon,  the 
latter  is  consumed  at  the  rate  of  ij  inches 
per  hour  as  against  .05  to  .08  inch  per 
hour  in  an  enclosed  lamp. 


Winding  a  no  volt  Shunt  Motor 

Question. — Will  you  please  tell  me  what  size  and 
kind  of  wire  to  use  on  the  armature  and  field  of  a 
1  jo  volt  shunt-wound  dynamo? — E.  R.  P.,  Chi- 
cago, 111. 

Answer — In  winding  such  a  motor  double 
cotton  covered  wire  is  the  best  to  use.  Allow 
1 200  circular  mils  cross-section  in  the  wire 
for  each  ampere.  This  rule  is  a  standard  one 
in  dynamo  construction.  Other  information 
than  these  generalities  we  cannot  give  you  as 
you  give  us  almost  no  data  to  work  on.  To 
give  full  directions  for  winding  a  dynamo, 
specific  data  must  be  given  as  to  dimensions 
of  machine,  voltage  and  amperage,  etc. 


Earth   Magnetism;    Magneto;    Condenser 

Questions. — (A)  What  is  the  value  for  this  place 
(Lat.  300,  Long.  95^°)  of  the  horizontal  component 
of  the  earth's  magnetism  ?  (B)  What  is  the  voltage 
and  amperage  of  a  common  five-bar  telephone 
generator?  (C)  In  calculating  voltage  and  amper- 
age of  a  slot  armature  does  the  same  rule  as  for 
drum  armatures  apply?  (D)  How  should  I  con- 
struct a  \  micro-farad  condenser? — J.  E.  W., 
Brashear,  Tex. 

Answers. — (A)  As  given  by  the  United 
States  Coast  and  Geodetic  Survey  the  value 
of  the  earth's  horizontal  component,  H,  for 
El  Paso,  Texas,  is  .277. 

(B)  The  voltage  of  any  magneto  generator 
depends  upon  the  strength  of  the  magnetic 
field,  the  number  of  turns  of  wire  on  the 
armature,  the  speed,  and  the  relation  be- 
tween the  face  of  the  armature  and  the  pole 
pieces.  Sixty  to  80  volts  is  the  usual  E.  M. 
F.     The  current  is  small. 

(C)  Yes.  See  answer  to  C.  F.  S.,  in  the 
November,    1909,   issue. 

(D)  The  capacity  of  a  condenser  depends 
upon  the  nearness  of  the  conductors  to  each 
other  and  upon  the  area  of  same.  A  con- 
denser of  one  micro-farad  contains  about 
3,600  square  inches  of  tin  foil.  With  this 
information  see  page  34  of  the  May,  1909, 
issue  for  construction  of  "The  Condenser." 


Rail  Expansion 

Question. — Will  you  explain  how  street  railways 
allow  for  expansion  and  contraction  in  their  rails 
where  they  use  the  modern  method  of  welding  the 
rails  together.— J.  G.  P.,  Morris,  111. 

Answer. — As  street  railway  rails  are  now 
laid,  only  the  upper  flange  of  the  rail  is 
exposed  to  the  sun's  rays  and  air  currents, 
the  lower  part  of  the  rail  being  covered  by 
concrete,  brick,  and  gravel.  "For  this 
reason,"  a  railway  engineer  states,  "the 
extremes  of  temperature  to  which  the  rails 
are  subjected  are  not  nearly  so  great  as  in 
railroad  work.  In  addition  to  this  the 
concrete  and  earth  surrounding  the  rail 
diminish  expansion  and  experience  shows 
that  welded  rails  are  a  success." 
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Bell  and  Telephone  Wiring 

Questions.— {A)  Kindly  tell  me  how  I  can  ar- 
range several  bells  on  two  wires  so  I  can  ring  any 
one  bell  without  the  others  ringing.  (B)  Of  what 
use  is  an  induction  coil  in  a  telephone  ?  (C)  Please 
explain  the  Bell  system  of  operating  a  four-party 
line.  (D)  How  is  the  inside  of  a  telephone  wired  ? 
— R.  A.  Z.,  Cleveland,  Ohio. 

Answers.— (A)  See  "More  Doorbell  En- 
gineering," in  the  October,  1909,  issue. 
Omit  the  fifth  push  button  and  middle 
wire  with  back  contacts  to  bells. 


yu/> 


\ 


¥~ 


O.O-I 

e 


© 

s>\ 


Winding  a  12-slot  Armature 

Question.— Will  you  please  show  diagram  for 
winding  a  12-slot  armature? — G.  E.  H.,  St.  Louis, 
Mo. 


HOW     THE     INSIDE     OF    A     TELEPHONE     IS 

WIRED 

(B)  The  resistance  of  the  line-wires  of 
a  telephone  circuit  is  high  compared  to  the 
resistance  change  that  a  transmitter  in  this 
circuit  may  produce.  But,  suppose  the 
line  wires  be  connected  to  the  secondary 
of  a  coil,  while  the  primary  wires  be  placed 
in  series  with  a  local  battery  and  a  trans- 
mitter. The  result  will  be  that  a  variation 
say  of  one  ohm  in  the  transmitter  resistance, 
will  in  this  local  circuit  be  in  a  far  greater 
ratio  to  its  total  resistance  than  this  variation 
would  be  to  the  resistance  of  the  long  line 
wires.  Hence  current  fluctuations  will  be 
larger  by  using  the  induction  coil. 

(C)  The  telephones  are  bridged  across 
a  two  wire  metallic  circuit,  while  the  bell 
when  the  hook  is  down  is  connected  between 
one  side  of  the  line  and  the  ground.  Central 
grounds  when  ringing  a  subscriber. 

(D)  See  diagram. 


7  /'        6 

WINDINGS   OF   A   TWELVE    SLOT   DRUM 

Answer — See    diagram   with   coils   num- 
bered i-i',   2-2'  and  so  on. 


Single  Phase  Induction  Motor 

Questions. — (A)  Why  is  the  field  of  an  induction 
motor  always  laminated  ?  (B)  How  are  the  latest 
types  of  single  phase  induction  motors  wound  to 
give  strong  starting  torque  ?  (C)  Are  the  starting 
coils  wound  in  every  slot  of  the  field  ?  (D)  Why 
are  the  poles  of  these  motors  twisted  of  line  with 
the  shaft?— A.   L.   C,  Albany,  N.  Y. 

Answers.— (A)     To  prevent  eddy  currents 

in  the  core  and  consequent  loss. 

(B)  The  Wagner  single  phase  induction 
motor  starts  up  as  a  repulsion  "motor,  but 
after  it  has  attained  speed  it  operates  as^  a 
regular  single-phase  motor  with  short-cir- 
cuited armature.  The  armature  is  provided 
with  a  regular  direct-current  winding  placed 
in  slots  and  connected  to  a  commutator. 

(C)  Special  slots  are  provided  in  the  core 
for  the  starting  winding. 

(D)  Your  question  is  not  clear. 


Two  and  One  Wire  Telephone  Circuits;  Aerial 

Wire 

Questions. — (A)  Please  show  me  a  telephone 
circuit  with  only  a  transmitter,  receiver  with  a 
hook,  a  push  button  and  two  line  wires.  (B) 
Show  the  same  using  one  line  wire  and  a  ground. 
(C)  What  is  the  best  wire  for  aerials?— W.  S.  H., 
Bath,  Me. 

Answers. — (A)  See  answer  to  W.  C.  V. 
in  the  February,  1909,  issue. 

(B)  See  answer  to  K.  Y.  in  the  March, 
1909,  issue,  j  i 

(C)  Stranded  phosphor  bronze  wire  is 
best,  but  copper  wire  no  smaller  than  No. 
16  B.  and  S.  gauge  is  next  to  be  preferred. 
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20-Watt    Dynamo;    Battery    Operation;    Pony 
Telephone  Receiver 

Questions. — (A)  With  what  size  wire  should  the 
field  of  a  20-watt  dynamo  be  wound  to  give  ten 
volts  and  two  amperes.  (B)  Please  show  how  to 
connect  batteries  in  series  multiple.  (C)  Explain 
how  to  make  a  voltmeter  and  ammeter.  (D) 
Please  give  solution  for  a  gravity  cell.  (E)  Why 
are  the  tungsten  lamps  so  saving?  (F)  Show  how 
to  make  a  pony  telephone  receiver. — G.  D.  P., 
Ridgeway,  Pa. 

Answers. — (A)  No.  22  B.  and  S.  gauge. 

(B)  See  diagram  page  164,  July,  1909, 
issue. 

(C)  Refer  to  page  797,  April,  1909,  issue. 

(D)  See  Prof.  Houston's  "  Elementary 
Electricity"  in  the  October,   1909,  issue. 

(E)  Tungsten  filaments  may  be  brought 
to  a  much  higher  temperature  within  the 
globe  than  carbon  filaments,  as  the  latter 
vaporize  slowly  at  a  temperature  far  below 
their  fusing  point  and  tend  to  blacken  the 
interior  of  the  globe.  Though  tungsten 
melts  at  a  point  lower  than  carbon  it  can 
be  operated  at  a  temperature  quite  up  to 
this  melting  point  without  vaporizing,  con- 
sequently tungsten  filaments,  in  a  lamp,  are 
"run  hotter"  than  carbon  filaments,  and 
the  higher  the  temperature  the  more  intense 
the  light.  Tungsten  filaments  are  also 
much  better  conductors  than  carbon,  so 
to  have,  say,  the  same  resistance  as  a  carbon 
filament  they  may  be  made  thinner  and 
about  three  times  as  long,  giving  more  light 
per  watt  consumed.  A  tungsten  lamp  takes 
only  about  i\  watts  per  candle  power. 

(F)  See  article  on  "How  the  Telephone 
Operates"  in  the  July,  1909,  issue. 


Varying  Speed  of  Shunt  Motor;   Running 
Shunt  Motor  as  a  Generator 

Questions. — (A)  How  may  the  speed  of  a  shunt 
motor  be  reduced  ?  (B)  How  may  a  shunt  motor 
be  set  up  as  a  generator? — E.  T.  N.,  Portland,  Me. 

Answers. — (A)  In  a  direct  current  motor 


S  =  m  x  io8  x  60  x  E, 


where 


P  H  Z 

S  =  speed  of  armature, 

m  =  number  of  paths  through  each  winding, 

P  =  number  of  poles, 

H=  total  number  of  lines  of  force  leaving  or 

entering  each  pole  piece, 
Z=number  of  face  conductors  on  the  armature, 

From  this  equation  it  is  evident  that  S  may 
be  reduced  by  reducing  E  at  the  brushes. 
This  may  be  done  by  placing  an  adjustable 
resistance  in  series  with  the  armature.  The 
speed  may  also  be  reduced  by  increasing  H. 
This  may  be  accomplished  by  cutting  out 
resistance  in  the  field  rheostat. 


(B)  Connect  the  positive  lead  as  a  genera- 
tor to  the  positive  feed  wire,  and  the  nega- 
tive lead  as  a  generator  to  the  negative  side  of 
the  line,  providing  a  starting-box  of  proper 
capacity  in  series  with  the  armature.  Also 
provide  a  service  switch,  and  protect  each 
lead  by  a  fuse.  The  machine  will  now  run 
as  a  motor  in  the  same  direction  that  it  did 
as  a  dvnamo. 


Winding  Eight-Slot  Drum  Armature 

Question. — I  have  a  drum  type  armature  3^  inches 
long,  3  inches  in  diameter,  8  slots  9-16  inch  wide 
by  5-16  inch  deep.  How  shall  I  wind  it?  Com- 
mutator has  8  segments,  field  is  bi-polar  shunt 
wound. — H.  A.  G.,  St.  Paul,  Minn. 

Answer. — See  answer  to  T.  F.,  April,  1909, 
issue  for  information  as  to  how  to  wind  an 
eight-slot  armature.  Use  2^  ounces  of  No. 
22  wire  on  the  armature,  and  10  ounces  of 
No.  24  wire  on  the  field  cores. 


Rectifier;    Motor  Operation 

Questions. — (A)  How  can  I  make  a  small  liquid 
rectifier  to  change  10  volts  a.  c.  to  d.  c.  ?  I  am 
using  a  transformer  to  step  down  from  no  volts  to 
10  volts,  and  wish  to  get  10  volts  d.  c.  (B)  Why  will 
not  my  \  horsepower  d.  c.  motor  run  on  a.  c.  ?  The 
motor  is  shunt  wound.  (C)  Why  does  a  12 -inch 
fan  dim  the  lights  in  the  house  when  starting  up  ? 
They  remain  that  way  until  the  motor  is  switched 
off.  I  can  find  no  grounds  and  six  ampere  fuses 
protect  the  circuit.  The  transformer  is  in  front 
of  the  house  so  there  ought  not  to  be  any  voltage 
drop. — J.  H.  S.,  Wilkesbarre,  Pa. 

Answers. — (A)  See  article  on  "  Changing 
Alternating  Current  to  Direct"  in  August, 
1909,  issue.  In  this  case  use  the  rectifier 
on  the  no-volt  circuit.  It  will  give  you  80 
to  90  volts  d.  c.  Then  reduce  to  10  volts 
by  resistance. 

(B)  Reduce  the  number  of  turns  in 
each  field  coil  and  place  the  fields  in  series 
with   the   armature. 

(C)  See  "Talks  With  the  Judge,"  Novem- 
ber, 1909,  issue.  Are  your  feeders  from 
the  transformer  to  the  house  service  switch 
large  enough  ?  Look  for  a  loose  connection 
or  nearly   broken   wire. 


Transformer   Winding 

Question. — Please  give  the  proper  winding  for 
the  right  angle  core  illustrated  in  the  September, 
1909,  issue,  so  that  with  475  volts  on  the  primary, 
no  volts  may  be  obtained  on  the  secondary. — 
J.  E.  McC,  McCormick,  Wash. 

Answer. — Leaving  the  secondary  winding 
as  suggested,  provide  2,370  turns  of  No.  23 
double  cotton-covered  wire  on  the  primary. 
Protect  the  primaries  by  a  one  ampere  fuse. 
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Notes  on  Patent  Infringement 

By  OBED  C.  BILLMAN,  LL.  B.,  M.  L.  P. 


Use  of  equivalents— Definitions;  Additions  to  and  Improvements  upon  Patented  Invention; 
Comparative  Superiority  or  Inferiority  of  Infringing  Device. 


Definitions.— The  term  "equivalent''  as 
used  in  the  law  of  patents  has  two  meanings, 
one  relating  to  results  produced  by  inventions 
and  alleged  infringements,  and  the  other  to 
the  devices,  elements,  or  ingredients  by  which 
those  results  are  produced.  Wh erever  used  in 
this  article  pertaining  to  infringement,  it  in- 
variably has  the  latter  meaning.  For  the 
purpose  of  determining  the  question  of  in- 
fringement, the  substantial  equivalent  of  a 
thing  is  regarded  as  the  same  as  the  thing 
itself.— Union  Paper  Bag  Mach.  Co.  vs. 
Murphy,  97  U.  S.  120. 

Mechanical  Equivalent. — When  in  me- 
chanics one  device  does  a  particular  thing 
or  accomplishes  a  particular  result,  every 
other  device  known  and  used  in  mechanics 
which  experienced  and  skillful  workmen 
know  (without  the  exercise  of  the  inventive 
faculty)  will  produce  the  same  result  or  do 
the  same  particular  thing,  is  a  known  me- 
chanical equivalent  for  the  first  device, 
although  the  first  may  never  have  been  de- 
tached from  its  work  and  the  second  put  in 
its  place. — May  vs.  Fond  du  Lac  County, 
27  Fed.  Rep.  691. 

Chemical  Equivalent. — A  chemical  equiva- 
lent of  a  substance  is  another  substance  hav- 
ing similar  properties  and  producing  sub- 
stantially the  same  effect. 

As   Affected   by   Nature    of  Invention.— L 
Patentees  of  combinations  are  undoubtedly 
as  much  entitled  to  the  benefit  of  equivalents 
as  are  the  patentees  of  all  other  classes  of 
inventions. — Boston,    etc.     St.    R.     Co.   v. 
Bemis  Car-Box   Co.,    (C.   C.   A.)    80   Fed. 
Rep.  287;  Bundy  Mfg.  Co.  v.  Detroit  Times 
Register  Co.  (C.  C.  A.)  94  Fed.  Rep.  524. 
It  is  believed,  however,  that  in  reality  no  case 
has  gone  further  than  to  lay  down  the  cor- 
rect proposition  that  a  mere  improver  of  a 
known  machine  cannot  invoke  the  doctrine 
of  equivalents  for  the  purpose  of  suppressing 
subsequent    improvements    which    are    not 
mere   colorable  evasions  of   his  own.     The 
true  rule  is  that  the  range  of  equivalent  de- 
pends upon  the  nature,  merit  and  extent  of 
the  invention;  Miller  v.  Eagle  Mfg.  Co.,  151 
U.  S.  186;  a  pioneer  inventor  being  entitled 
to  a  broad  and  liberal  range.     Morley  Sew- 


ing Machine  Co.  v.  Lancaster,   129  U.  S. 
263;  and  an  improver  to  a  more  or  less  re- 
stricted  range,    proportioned   according   to 
the  prior  state  of  the  art  and  the  advance 
which  he  has  made  therein,   Erie  Rubber 
Co.  v.  American  Dunlop  Tire  Co.  (C.  C.  A.), 
70  Fed.  Rep.   58;    Thus,   a  device  is  the 
equivalent  of  a  device  in  a  pioneer  invention 
or  simple   machine   when  it  performs  the 
same  function  without  varying  the  principle 
of  the  invention;  but  in  order  to  be  the 
equivalent  of  an  element  of  a  combination, 
it  must  not  only  perform  the  same  function, 
but   must   perform  it  in   substantially  _  the 
same  way,  or  as  the  doctrine  is  stated  in  a 
number  of  cases,  it  must  perform  the  same 
function,  and  have  been  well  known  at  the 
date  of  the  patent  as  a  proper  substitute  for 
the   omitted   element.— Jensen   Can   Filling 
Mach.  Co.  v.  Norton,  (C.  C.  A.)  67  Fed. 

Rep.  236.  . 

Superior  Device  as  Equivalent. — A  device 
may  be  an  equivalent  even  though  it  per- 
forms more  functions  than  the  thing  for 
which  it  is  substituted,  or  performs  them 
better —Consolidated  Fastener  Co.  vs.  Hays, 
(C.  C.  A.)  100  Fed.  Rep.  984.  _ 

Substitute  not  Known  as  Equivalent.— -The 
use  of  a  substitute  is  not  an  infringement  un- 
less it  was  known  to  ordinarily  skillful  me- 
chanics or  chemists  at  the  date  of  the  patent 
as  an  equivalent  for  the  thing  for  which  it  is 
substituted;  but  if  it  was  known  to  others,  it 
need  not  have  been  known  to  the  patentee. 
— Detwiler  vs.  Bosler,  55  Fed.  Rep.  660 

Additions  to  and  Improvements  upon  Pat- 
ented Invention. — Use  of  Patented  Article 
by  Improver. — A  person  does  not  ac- 
quire the  right  to  appropriate  a  patented 
invention  or  the  substance  thereof  without 
the  consent  of  the  patentee  by  merely  adding 
to  or  improving  upon  it,  even  though  his 
addition  or  improvement  is  of  itself  patent- 
able, or  has,  in  fact,  been  patented.— Kin- 
singer-Ison  Co.  vs.  Bradford  Belting  Co., 
(C.  C.  A.)  97  Fed.  Rep.  502;  National  Cash 
Register  Co.  vs.  American  Cash  Register 
Co.  47  Fed.  Rep.  212;  Goshen  Sweeper  Co. 
vs.  Bissell  Carpet  Sweeper  Co.,  (C.  C.  A.) 
72  Fed.  Rep.  67.     This  rule,  however,  does 
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not  permit  an  improver  of  a  known  machine 
to  hold  as  an  infringer  the  inventor  of  a  sub- 
stantially different  improvement. 

Use  of  Patented  Improvement  by  Original 
Patentee. — A  prior  patentee  is  not  entitled 
to  use  a  patented  improvement  of  his  in- 
vention without  the  consent  of  the  patentee 
thereof. — Bowers  vs.  Pacific  Coast  Dredg- 
ing, etc.,  Co.  99  Fed.  Rep.  745. 

Comparative  Superiority  or  Inferiority  of 
Infringing  Device. — In  General— -The  com- 
parative utility  of  two  machines  or  pro- 
cesses is  not  an  absolute  test  of  infringe- 
ment; nor  does  comparative  superiority 
or  inferiority  necessarily  import  non-in- 
fringement.— Crown  Cork,  etc.,  Co.  vs. 
Aluminum  Stopper  Co.,  (C.  C.  A.)  108  Fed. 
Rep.  845.  Hence  a  device  may  be  an  infringe- 
ment of  a  patented  invention,  even  though 
on  the  one  hand  it  is  better,  simpler. — 
National  Typographic  Co.  vs.  New  York 
Typograph  Co.  46  Fed.  Rep.  114;  cheaper, 
— Odiorne  v.  Denney,  3  B.  &  A.  Pat.  Cas. 
287, 18  Fed.  Rep.;  No.  10,431;  or  productive 
of  better  results; — Crown  Cork,  etc.  Co.  vs. 
Aluminum  Stopper  Co.,  (C.  C.  A.)  108  Fed. 
Rep.  845,  or  on  the  other  hand  is  inferior 
in  its  structure,  usefulness,  operation  or 
results. 


BOOKREY1EWS 


A  Course  in  'Practical  Electricity,  in  Twelve 
Lessons  for  Home  Study.  By  Joseph  G.  Branch, 
B.  S.,  M.  E.  Chicago:  The  Branch  Publishing 
Company.  1909.  Price  $10.00  in  monthly  in- 
stallments. 

The  author  of  this  series  of  books,  com- 
posing a  most  practical  course  in  electricity, 
is  a  well  known  engineer  and  electrician,  he 
having  been  for  years  chief  engineer  for 
the  city  of  St.  Louis,  member  of  the  Examin- 
ing Board  of  Engineers  for  that  city,  and 
has  also  held  other  responsible  positions. 
In  addition  to  much  practical  work,  he  has 
also  written  a  number  of  practical  books  for 
engineers  and  electricians.  In  presenting 
this  Course  of  Home  Study  in  Electricity, 
he  is  to  be  congratulated  on  the  delightful 
way  in  which  he  has  treated  the  subject, 
every  lesson  leading  up  to  the  next  in  regu- 
lar order  through  a  system  of  questions  and 
answers,  which  are  valuable  by  reason  of 
their  very  suggestiveness. 


The  complete  course  of  instruction  com- 
prises twelve  lessons  which  are  bound  up 
in  six  books,  being  two  lessons  to  each  book. 
A  membership  certificate,  entitling  the 
member  to  ask  any  questions  pertaining 
to  his  lessons  for  a  period  of  one  year  from 
receipt  of  his  first  lesson,  forms  a  part  of 
the  course. 

The  entire  course  is  written  in  the  form 
of  questions  and  answers.  Practical  ex- 
periments are  given  throughout  the  course, 
and  full  directions  also  given  to  the  student 
so  that  he  can  make  almost  all  the  apparatus 
described,  thereby  enabling  him  to  perform 
the  experiments  for  himself. 

There  is  but  little  mathematics  in  the 
entire  course.  The  lessons  are  written  in 
the  simple  and  clear  language  which  char- 
acterizes all  of  Mr.  Branch's  writings,  there 
being  little  or  no  superfluous  matter,  but 
every  word  is  made  to  count.  As  the  course 
is  intended  chiefly  as  a  practical  course  of 
instruction  for  those  who  wish  to  learn 
electricity  as  a  trade  or  profession  at  the 
least  expense  and  in  the  shortest  possible 
time,  there  is  but  little  theory  throughout 
the  course. 

The  lessons  are  just  long  enough  to 
occupy  the  short  time  in  the  evenings  that  a 
tired  workman,  or  boy,  can  afford  to  give 
to  study.  The  lessons  are  so  arranged  that 
portions  of  each  lesson  may  be  mastered 
in  an  evening.  They  may  be  picked  up  at 
any  leisure  moment,  in  the  engine  room,  in 
the  office  or  shop,  or  at  any  time  one  has 
a  few  moments  to  spare. 

With  this  object  in  view,  he  has  divided 
the  study  of  electricity  into  lessons  so  ar- 
ranged as  to  cover  the  entire  field  of  prac- 
tical work.  In  Lessons  1  and  2  he  treats 
on  static  and  dynamic  electricity ;  in  Lessons 
3  and  4  energy,  work  and  power,  together 
with  types  of  cells  and  the  electric  circuit; 
in  Lessons  5  and  6  is  given  the  different 
forms  of  magnetism,  electrical  measure- 
ments v  and  the  electrical  researches  of 
Faraday;  in  Lessons  7  and  8  the  dynamo, 
together  with  the  mechanical  generation 
of  currents;  in  Lessons  9  and  10  properties 
of  alternating  currents,  and  in  Lessons  11 
and  12  electric  lighting,  electric  railways, 
power  stations,  central  station  work,  electric 
wiring,  and  wiring  tables  are  fully  explained. 

The  chief  value  of  this  course  of  study 
lies  in  the  practical  way  the'*  subject  is 
treated,  and  the  clear  and  simple  language 
used  by  the  author. 


»> 


EDITORIAL  ANNOUNCEMENTS 


It  is  perhaps  a  little  early  to  make  New 
Years  promises,  but  there  are  some  things 
in  store  for  the  January  issue  about  which 
we  are  sure  our  readers  will  be  interested 
in  knowing  beforehand.- 

The  New  Year  seems  to  be  the  generally 
accepted  time  to  "start  something,"  and 
there  are  several  good  things  which  we  are 
saving  up  for  the  occasion. 

Plans  are  under  way  to  give  in  succeed- 
ing issues  more,  if  possible,  of  the  "human 
interest"  side  of  electrical  development, 
which  of  course  adds  interest  to  any  theme. 
But  it  isn't  the  easiest  matter  in  the  world 
to  strike  the  proper  balance  between  the 
proportion  of  the  reading  pages  which 
should  be  devoted  to  articles  of  this  character 
and  the  proportion  which  should  be  devoted 
to  the  more  scientific  and  practical  phases 
of  the  subject.  There  is  the  casual  news- 
stand buyer  who  may  not  care  to  "do 
things"    with    electricity    but    who    is    in- 


terested in  it  as  a  wonderful  and  mysterious 
force.  To  him  the  articles  along  general 
lines,  intermingled  with  people  and  events 
will  appeal.  Again,  there  is  a  large  class 
of  readers  who  would  like  to  see  every 
number  of  this  magazine  crammed  with 
diagrams  showing  them  how  they  could 
apply  electricity  to  this  and  that  operation 
—these  are  the  students  and  practical 
workers.  Still  another  class  looks  to  the 
magazine  for  descriptions  of  the  newest 
electrical  devices  turned  out  by  the  manu- 
facturer, that  they  may  apply  them  in  their 
business  operations  or  in  their  homes. 
All  these  must  be  made  satisfied  as  great 
a  portion  of  the  time  as  possible. 

As  intimated  above,  however,  it  has 
seemed  to  us  that  perhaps  the  "human 
interest"  reader  hasn't  had  quite  his  share, 
and  we  are  going  to  take  care  of  him. 

But  this  isn't  telling  of  those  things  which 
are  to  come  in   January. 


"In  the  Beginning" 


In  the  year  1850  the  firm,  Hinds,  Ketcham 
&  Company,  which  has  been  out  of  exis- 
tence these  many  years,  did  a  color  printing 
business  in  the  very  heart  of  New  York 
City.    In  the  fall  of  that  year  they  were 
visited  by  a  man  who  said  he  represented 
Thomas  A.  Edison  and  who  desired  statis- 
tics concerning  the  number  of  gas  lights 
they  used  and  the  cost  of  operating  the  same. 
The  "Wizard  of  Menlo  Park"  was  even 
then  no  stranger  to  the  public,  and  people 
had  heard  of  his  experiments  in  the  making 
of  light  by  electric  current.     Quick  to  grasp 
the  significance  of  these  facts  and  the  adver- 
tising   possibilities    which    they    presented 
Joseph  E.  Hinds  went  to  see  Mr.  Edison 
and  finally  persuaded  him  to  install  in  their 
printing    establishment    a   dynamo-electric 
machine,  which  was  done  before  the  close 
of  the  year.    Then,  one  night  in  December, 
electric  current  was  for  the  first  time  made 
to  light  a  building — an  event  which  marked 
an  epoch  in  the  world's  history. 


Of    this    historic    plant,    sadly    enough 
nothing  now  remains  in  its  original  place. 
Parts  of  the  equipment  only  are  in  existence 
which   were   saved   from  the   scrap   heap- 
But,  fortunately,  Mr.  Hinds  has  realized  the 
importance  of  keeping  alive  the  facts  con- 
cerning this  remarkable  plant  and  the  in. 
cidents  connected  with  its  construction  and 
early  operation.    These  facts  he  will  pre- 
sent to  us  under  the  title  "  In  The  Beginning" 
which  will  appear  complete  in  the  January 
issue  of  Popular  Electricity,   together  with 
reproductions    from    photographs    of    the 
original  apparatus  just  as  it  appeared  in  the 
plant.    The   author   says:     "Without   pre- 
tending to  possess  any  technical  or  practical 
knowledge  on  the  subject,  my  purpose  is  to 
relate  in  as  few  and  simple  words  as  possible 
the  story  of  the  establishment  of  the  very 
first  plant  in  the  world  whereby  a  building 
was  illuminated  for  practical  purposes  by 
incandescent  electric  lamps."    That  his  nar- 
rative is  intensely  interesting  you  will  see . 


Where  Electricity  Stands  in  the  Practice 

of  Medicine 


We  are  all  interested  in  those 
things  which  have  to  do  with  our 
health.  Of  late  years  electricity 
has  been  an  efficient  assistant 
to  the  physician  and  surgeon  and 
as  such  it  commands  the  atten- 
tion not  only  of  those  following 
the  profession,  but  of  the  lay- 
man as  well.  It  is  not  a  cure- 
all  though,  unfortunately,  there 
have  been  and  are  unscrupulous 
practitioners  who,  for  personal 
gain,  attempt  to  create  this  belief 
in  the  public  mind.  On  the  other  hand  the 
manifold  ways  in  which  electrotherapy 
may  be  employed,  as  an  adjunct  to  the 
customary  treatment  of  disease  and  a  diag- 
nostic aid,  and  the  numerous  instances  in 
which  it  is  a  specific  treatment  have  given  it 
a  recognized  standing  in  the  practice  of 
medicine. 


Dr.  Noble  M.  Eberhart  is  go- 
ing to  tell  us  in  a  forthcoming 
series  of  articles,  the  first  of 
which  is  to  appear  in  January, 
just  where  electricity  stands  in 
the  practice  of  medicine,  and  he 
is  going  to  tell  it  in  a  way  which 
will  be  interesting  not  only  to  his 
brothers  in  the  profession  but 
to  every  reader  of  Popular  Elec- 
tricity. Everything  will  be  in 
"  plain  English"  with  numerous 
original  illustrations.  He  is  well 
qualified  to  write  upon  the  subject,  being 
Professor  of  Electrotherapy  in  the  Chicago 
College  of  Medicine  and  Surgery  and  a 
specialist  in  this  line  of  work,  and  from 
him  we  may  expect  a  fair  and  unbiased 
treatment  of  the  subject.  The  series  will  em- 
body several  chapters  taking  up  all  the  ways 
in  which  electricity  is  used  by  the  doctor. 


i 


An  Electrical  Laboratory  for  Twenty- 
Five  Dollars 


Any  boy  with  a  capital  of  twenty-five 
dollars  (this  does  not  necessarily  need  to  be 
all  "paid  in"  at  once)  may  possess  an  elec- 
trical laboratory — a  place  where  he  may 
use  "  current"  to  his  heart's  content,  mystify 
his  parents,  entertain  his  companions  and 
gain  for  himself  hours  of  pleasure  and  real 
profit.  How  this  may  be  done  will  be  told 
in  a  series  of  articles  in  the  "Junior  Sec- 
tion," beginning  in  the  January  issue. 

"An  Electrical  Laboratory  for  Twenty- 
five  Dollars"  will  be  the  title  of  the  series, 
and  it  will  be  prepared  by  a  man  \yhose 
occupation  is  teaching  boys  electricity  and 
who  knows  what  boys  want.  He  will  tell 
the  junior  readers  how  to  go  to  work  with 
tools  and  make  a  large  part  of  their  equip- 
ment, many  of  the  devices  at  a  cost  of  only 


a  few  cents;  he  will  tell  how  to  perform  a 
great  many  electrical  experiments  with 
these  devices — some  of  them  highly  spec- 
tacular; he  will  explain  the  whys  and  the 
wherefores  of  the  experiments  and  make 
clear  the  principles  of  electricity  which  they 
illustrate. 

It  is  not  presumed  that  the  series  will  be 
a  complete  course  in  electrical  experimental 
work,  but  it  will  serve  to  start  the  young 
worker  along  the  right  lines  and  create  a 
desire  for  a  still  broader  knowledge  of  the 
subject.  To  finally  become  the  possessor 
of  a  real  electrical  laboratory  obtained 
largely  through  the  results  of  one's  own 
efforts,  will  appeal  to  any  live  American 
boy,  and  -here,  boys,  is  the  chance  to  do  thi 
very  thing. 


A  minister  in  a  small 'town'thus  addressedlhis  Con- 
gregation: "You  don't  love  me  because  you  don't 
pay  my  salary;  you  don't  love  one  another  because 
there  are  no  weddings,  and  God  doesn't  want  you  be- 
cause nobody  dies.  Now,  brothers,  as  I  have  been 
appointed  chaplain  of  the  Penitentiary,  this  will  be 
my  last  Sunday  among  you  and  I  shall  preach  from 
the  text,  *  I  go  to  prepare  a  place  for  you,'  after  which 
the  choir  will  please  sing,  'Meet  me  there.'" 

*  *     * 

A  wise  old  owl  lived  in  an  oak; 
The  more  he  heard  the  less  he  spoke; 
The  less  he  spoke  the  more  he  heard ; 
Why  aren't  we  all  more  like  that  bird? 

*  *    * 

"It  is  easy  enough  to  be  pleasant 

When  life  goes  on  like  a  song, 
But  the  man  worth  while  is  the  man  who  can  smile 
When  the  telephone  rings  and  he  answers  it  and 
says,   'Hellol'  and  the  operator  says,   'What  num- 
ber?' and  he  says,  'The  bell  rang,'  and  she  says,  'No 

it  didn't.'" 

*  *     * 

At  the  lunch  stand:     Freshman — A  dog,  please. 
Lunch  Man — All  gone;  will  have  some  in  a  minute. 
Freshman  (returns  after  a  minute's  wait) — A  dog, 

Lunch  Man — The  wurst  is  yet  to  come. 

*  *    * 

"Why  did  Bink's  widow  feel  so  indignant  at  his 
funeral  ?"  . 

"The  members  of  his  volunteer  hose  company  sent 
him  a  floral  fire  extinguisher. 

*  *     * 

Little  Eleanor's  mother  was  an  American,  while  her 
father  was  a  German.  One  day,  after  Eleanor  had 
been  subjected  to  rather  severe  disciplinary  measures 
at  the  hands  of  her  father,  she  called  her  mother  Into 
another  room,  closed  the  door  significantly,  and  said: 
"Mother,  I  don't  want  to  meddle  in  your  business, 
but  I  wish  you'd  send  that  husband  of  yours  back  to 
Germany." 

Dr.  Osier's  jest  still  recoils  upon  him.    At  Oxford 
on  occasion  of  his  sixty-first  birthday,  an  undergradu- 
ate poem  ran:  ^    -  —  - 
Brothers,  I  am  sixty-one, 
And  my  work  on  earth  is  done; 
Peace  should  follow  after  storm, 
Reach  me  down  the  chloroform. 
*    *     * 

A  Western  newspaper  man  visited  Washington 
recently  and  told  the  following  story  on  former  Repre- 
sentative Amos  J.  Cummings,  of  New  York,  who  was 
once  city  editor  of  the  Sun.  One  Saturday  night  it 
was  announced  that  all  the  saloons  were  to  be  closed 
next  day. 

Cummings  called  his  star  reporter,  Murray. 

"Tom,"  he  said,  "go  out  tomorrow  and  find  out  if 
the  saloons  are  selling  liquor." 

fr-  It  was  Thursday  when  Tom  again  appeared  at  the 
city  desk. 

"They  were,"  he  reported. 


A  Western  business  man  walking  down  Broadway 
encountered  a  friend  of  former  days.  It  was  evident 
that  times  had  dealt  harshly  with  him.  His  clothes 
were  frazzled  and  he  bore  every  visible  sign  of  failure 
and  dejection.  It  was  evident  from  his  watery  eyes 
and  red  nose  that  liquor  had  played  no  little  part  in 
his  undoing.  The  business  man,  however,  wanted  to 
be  cordial  and  asked  him  to  have  a  drink.  When  the 
other  gladly  agreed  the  two  stepped  into  a  cafe,  and 
the  business  man  said  to  the  Dartender: 

"Two  highballs,  please." 
v '  The  derelict  edged  to  the  bar  quickly  and  in  a  trem- 
ulous but  eager  voice,  said: 

"Give  me  the  same." 

*  *    * 

A  hen  having  performed  her  oviparous  duty  left  the 
nest  cackling.  Having  thus  informed  the  world  of 
her  achievement  she  returned  to  the  nest  a  little  later 
to  feast  her  eyes  upon  the  treasure.  Alas,  the  egg  had 
disappeared  and  she  was  heard  to  remark:  It's  funny 
I  never  can  find  things  where  I  lay  them. 

»    *    * 

Long  George — Here,  boy,  your  dog  has  bitten  me 
on  the  ankle.  ,  m  ,        .  , ,         . 

Dog  Owner — Well,  that's  as  high  as  he  could  reach. 
You  wouldn't  expect  a  little  pup  like  him  to  bite  your 
neck,  would  yer? 

"Some  adjectives,"  said  the  teacher,  "are  made  from 
nouns,  such  as  dangerous,  meaning  full  of  danger;  and 
hazardous,  full  of  hazard.  Can  any  boy  give  me 
another  example?"     ~3    - «  . 

"Yes,  sir,"  replied  the  fat  boy  at  the  end  of  the 

form,  "pious,  full  of  pie." 

*  ♦    * 

The  editor  was  dying,  says  an  exchange,  but  when 
the  doctor  bent  over,  placed  his  ear  on  his  breast  and 
said:  "Poor  manl  circulation  almost  gonel  the 
dying  editor  sat  up  and  shouted:  "You're  a  liar;  we 
have  the  largest  circulation  in  the  country." 

*  #    * 

A  little  boy  bustled  into  a  grocery-store  one  day 
with    a  memorandum    in  his  hand. 

"Hello,  Mr.  Smith,"  he  said.  "I  want  thirteen 
pounds  of  coffee  at  thirty-two  cents." 

"Very  good,"  said  the  grocer,  and  he  noted  down 
the  sale,  and  put  his  clerk  to  packing  the  coffee. 
"Anything  else,   Charlie?" 

"Yes.  Twenty-seven  pounds  of  sugar  at  nine  cents." 

"The  loaf,  eh?   And  what  else?1' 

"Seven  and  a  half  pounds  of  bacon  at  twenty 
cents  " 

"That's  the  Arrow  brand.  Go  on." 

"Five  pounds  of  tea  at  ninety  cents;  eleven  and 
a  half  quarts  of  molasses  at  eight  cents  a  pint ;  two 
eight  pound  hams  at  twenty-one  and  a  quarter 
cents,  and  five  dozen  jars  of  pickled  walnuts  at 
twenty-four  cents  a  jar." 

The  clerk  bustled  about,  and  the  grocer  made  out 

"It's  a  big  order,"  he  said.  "Did  your  mother 
tell  you  to  pay  for  it,  or  is  it  to  be  charged?" 

"My  mother,"  said  the  boy,  as  he  pocketed  the 
neat  accurate  bill,  "has  nothing  to  do  with  this  busi- 
ness. It  Is  my  arithmetic  lesson,  and  I  had  to  get  H 
done  somehow." 
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Below  are  defined  a  few  of  the  most  common  electrical  terms.  They  are  reprintod 
from  month  to  month  and  will  be  of  assistance  in  understanding  the  magazine  teni 


Accumulator.— See  secondary  battery. 

Alternating  Current.— That  .  form  of  electric 
current  the  direction  of  flow  of  which  reverses  a  given 
number  of  times  per  second.  _ 

Ammeter.— An  instrument  for  measuring  electric 

current.  .  ... 

Ampere.— Unit  of  current.  It  is  the  quantity 
of  tlectricity  which  will  flow  through  a  resistance  of 
one  ohm  under  a  potential  of  one  volt.  The  inter- 
national ampere  is  the  current  which,  under  specified 
conditions,  will  deposit  .001118  gram  of  si  yer  per 
Sd  when  passed  through  a  solution  of  nitrate  of 

silver  in  water.  -,•.•■*  „„/i  w„ 

Ampere  Hour.— Quantity  of  electricity  passed  by 
a  current  of  one  ampere  flowing  for  one  hour. 

Anode.— The  positive  terminal  in  a  broken  metallic 
circuit;  the  terminal  connected  to  the  carbon  plate 
of  a  battery. 

Armature.— That  part  of  a  dynamo  or  motor 
which  carries  the  wires  that  are  rotated  m  the  mag- 
netic field.  ,  .  _ 

Brush.— The  collector  on  a  dynamo  or  motor 
which  slides  over  the  commutator  or  collector  rings. 

Bus  Bars.— The  heavy  copper  bars  to  which 
dynamo  leads  are  connected  and  to  which  the  out- 
going lines,  measuring  instruments,  etc.,  are  con- 
nected. .  •  lx- 

Buzzer. — An  electric  alarm  similar  to  an  electric 
bell,  except  that  the  vibrating  member  makes  a 
buzzing  sound  instead  of  ringing  a  bell.  . 

Candle  Power.— Amount  of  light  given  off  by 
a  standard  candle.  The  legal  English  .and  standard 
American  candle  is  a  sperm  candle  burning  two  grams 

a  Capacity,   Electric— Relative  ability  of   a  con- 
ductor or  system  to  retain  an  electric  cnarge. 

Charge.— The  quantity  of  electricity  present  on 
the  surface  of  a  body  or  conductor. 

Choking  Coil.— Coil  of  high  self-inductance  which 
retards  the  flow  of  alternating  current.  See  self- 
inductance.  ,  4 

Circuit.— Conducting  path  for  electric  current. 
.  Circuit-breaker.— Apparatus     for     automatically 

opening  a  circuit.  ..  „ 

Collector  Rings.— The  copper  rings  on  an  alter- 
nating current  dynamo  or  motor  which  are  connected 
to  the  armature  wires  and  over  which  the  brushes 

slide 

Commutator.— A  device  on  a  dynamo  shaft  for 
gathering  the  current  from  the  various  coils  of  the 
Irmature  and  sending  it  out  over  the  line  as  direct 
current.  On  a  motor  it  takes  current  from  the  line 
and  passes  it  on  to  the  armature  coils. 

Condenser.— Apparatus    for    storing    up    electro- 

static   cllEbTJTCS 

Cut-out. — Appliance  for  removing  any  apparatus 

from  a  circuit.  ..*..*  n 

Cycle. — fuii  period  of  alternation  of  an  alter- 
nating current  circuit. 

Dielectric— A  non-conductor.  „.,♦,„„♦»,. 

Dimmer.— Resistance  device  for  regulating  the 
Intensity  of  illumination  of  electric  incandescent 
lamps.     Used  largely  in  theaters. 

Direct    Current. — Current    flowing    continuously 

In  one  direction.  **«„  ,„ 

Dry  Battery.— A  form  of  open  circuit  battery  In 
which  the  solutions  are  made  practically  solid  by  ad- 
dition of  glue  jelly,  gelatinous  silica,  etc. 

Electrode. — Terminal  of  an  open  electric  circuit. 

Electromotive  Force.— Potential  difference  caus- 
ing current  to  flow. 

Electrolysis.— Separation  of  a  chemical  compound 
into  its  elements  by  the  action  of  the  electric  current. 

Electromagnet.— A  mass  of  iron  which  is  mag- 
netized by  passage  of  current  through  a  coil  of  wire 
wound  around  the  mass  but  insulated  therefrom. 

Farad.— Unit  of  electric  capacity. 

Feeder. — A  copoer  lead  from  a  central  station  to 
some  center  of  distribution. 

Field  of  Force. — The  space  in  the  neighborhood  of 
an  attracting  or  repelling  mass  such  as  a  magnet  or 
s  wire  carrylnr  current,, 


Fuse.— A  short  pieee  of  conducting  material  of 
low  melting  point  which  is  inserted  In  a  circuit  and 
which  will  melt  and  open  the  circuit  when  the  current 
reaches  a  certain  value. 

Generator. — A  dynamo. 

Inductance. — The  property  of  an  electric  circuit 
by  virtue  of  which  lines  of  force  are  developed  around 

it. 

Insulator. — Any    substance    impervious    to    the 

passage  of  electricity. 
Kilowatt. — 1,000  watts.     (See  watt.) 
Kilowatt-hour. — One  thousand  watt   hours. 
Leyden    Jar. — Form   of   static   condenser   which 
will  store  up  static  electricity. 

Lightning  Arrester. — Device  which  will  permit 
the  high-voltage  lightning  current  to  pass  to  earth, 
but  will  not  allow  the  low  voltage  current  of  the  line 
to  escape. 

Motor-dynamo. — Motor  and  dynamo  on  the 
same  shaft,  for  changing  alternating  current  to  di- 
rect and  vice  versa,  or  changing  current  of  high  volt- 
age and  low  current  strength  to  current  of  low  voltage 
and  high  current  strength  and  vice  versa. 

Multiple. — Term  expressing  the  connection  of 
several  pieces  of  electric  apparatus  in  parallel  with  each 
other. 

Neutral  Wire. — Central  wire  in  a  three-wire  dis- 
tribution system. 

Ohm. — The  unit  of  resistance.  It  is  arbitrarily 
taken  as  the  resistance  of  a  column  of  mercury  one 
square  millimeter  in  cross  sectional  area  and  106 
centimeters  in  height. 

Parallel  Circuits. — Two  or  more  conductors 
starting  at  a  common  point  and  ending  at  another 
common  point.  ,    ,        „ 

Polarization. — The  depriving  of  a  voltaic  cell  of 
its  proper  electromotive  force 

Potential. — Voltage.  ■ 

Resistance. — The  quality  of  an  electrical  conduc- 
tor by  virtue  of  which  it  opposes  the  passage  of  an 
electric  current.     The  unit  of  resistance  is  the  ohm. 

Rheostat. — Resistance  device  for  regulating  the 
strength  of  current.  ..       *,,  ». 

Rotary  Converter. — Machine  for  changing  high- 
potential  current  to  low  potential  or  vice  versa. 

Secondary  Battery. — A  battery  whose  positive 
and  negative  electrodes  are  deposited  by  current 
from  a  separate  source  of  electricity. 

Self-inductance. — Tendency  of  current  flowing 
in  a  single  wire  wound  in  the  form  of  a  spiral  to  react 
upon  itself  and  produce  a  retarding  effect  similar 
to  Jiiertia  in  matter.  , 

Series. — Arranged  in  succession,  as  opposed  to 
parallel  or  multiple  arrangement. 

Series  Motor. — Motor  whose  field  windings  are 
in  series  with  the  armature..      ,      ,  .  ,  ,   , 

Shunt. — A  by-path  in  a  circuit  which  is  in  parallel 
with  the  main  circuit.  ..„_..« 

Shunt  Motor. — Motor  whose  field  windings  are 
In  parallel  or  shunt  with  the  armature. 

Solenoid. — An  electrical  conductor  wound  In  a 
spiral  and  forming  a  tube. 

Spark-gap. — Open  space  between  the  two  elec- 
trodes of  a  spark  coil  or  resonator.  . 

Storage  Battery. — See  secondary  Battery      ' 

Thermostat.- Instrument  whieh,  when  heated, 
closes  an  electric  circuit. 

Transformer. — A  device  for  stepping-up  or  step- 

Eing-down  alternating  current  from  low  to  high  or 
igh  to  low  voltage,  respectively. 
Volt. — unit   of   electromotive  force  or  potential. 
It  is  the  electromotive  force  which,  if  steadily  applied 
to  a  conductor  whose  resistance  is  one  ohm,  will 
produce  a  current  of  one  ampere. 

Volt   Meter. — Instrument  for  measuring  voltage. 
Watt. — Unit    representing    the    rate   of   work    of 
electrical  energy.     It  is  the  rate  of  work  of  one  ampere 
flowing  under  a  potential  of  one  volt,     Seven  hun- 
dred and  forty-six  watts  represent  one  electrical  horse 

Dower 

Watt-hour. — Electrical  unit  of  work.  Represents 
work  done  by  one  watt  expended  for  one  hour.  .... 


POPULAR  ELECTRICITY 


Here's  Health 

and  Happiness 
For  All-For  YOU! 

H  Don't    suffer    any  longer  1  m  . 

Don't  try  to  stand  an  ache  or  a  pain  — cure  it  I 
Don't  neglect  the  little  ills— unless  they  are  attended 
to,  they  lead  to  serious  things. 

CEven  if  you  have  a  chronic  disease — one  that 
physicians  have  told  you  is  incurable— DON'T  GIVE 
UP  HOPE*  The  greatest  natural  curative  force 
inthe  world  is  NOW  AT  YOUR  COMMAND! 


VIBRATION 


What  This  White  Cross  Electric 
Vibrator    Will   Do  for    YOU- 

A  few  minutes  use  of  the  White  Cross  Electric 
Vibrator  each  day  wall  put  you  in  better  health 
than  you  have  known  for  years.  Drugs  may 
relieve  but  they  seldom  cure.  The  White  Cross 
Vibrator  attacksjhe  cause.  When  the  cause  is 
removed  the  disease  is  gone  forever.  The  White 
Cross  Electric  Vibrator  gives  you  not  only  Vibra- 
tion but  Galvanic  and  Faradic  electricity  as  well. 
It  is  not  only  an  ELECTRIC  MASSAGE  VIBRATOR 
but  also  a.complete  electric  MEDICAL  BATTERY. 
HERE  IS  THE  WAY  IT  ACTS  on  a  few  of  the 
most  common  chronic  and  acute  diseases: 

Headache— from  whatever  cause,  can  be  almost  Instantly 
relieved  by  the  Yvhita  Cross  Vibrator.  However,  headache  is 
usually  only  a  symptom  of  6omo  other  trouble.  Find  the  cause 
and  the  Vibrator  will  cure  it. 

Catarrh — Clogged  nostrils  relieved  after  a  few  'minutes 
treatment.  Discharge  grows  gradually  less.  Time  for  complete 
cure  varies  only  with  the  foothold  which  the  disease  has 
obtained.  (Common  "cold-ln-the-head"  or  coryza  can  fre- 
quently be  cured  in  one  treatment). 

Insomnia— A  short  treatment  with  the  Vibrator  and  In  the 
Vibration  Chair  just  before  retiring  will  Insure  a  good  night's 
Bleep  even  in  the  most  lone-standing  cases. 

Indigestion— This  common  disorder  yields  readily  to 
vibration.  DYSPEPSIA,  which  is  only  chrowic  Indigestion,  Is 
more  stubborn  but  a  complete  cure  almost  always  results  in  a 
surprisingly  short  time. 

Rheumatism— is  caused  !  y  congested  circulation  result- 
ing in  inflammation  and  a  deposit  of  nric  acid.  The  worst 
case  of  Rheumatism  can  be  Instantly  relieved  by  the  applica- 
tion of  Vibration  and  Electricity. 

Here  are  a  few  of  the  other  diseases  which  are  Instantly 
relieved  Iv  Vibration  and  Electricity:  Asthma,  Neuralgia, 
Earache,  Weak  Eyes,  Nervous  Debility,  Constipation,  Heart 
Trouble,  Weakness,  Deafness,  Stomach  Trouble,  Skin  Diseases, 
Scalp  Diseases,  Lumbago. 

Genuine  Swedish  Movement 

You  do  not  have  to  go  to  expensive  Specialists 
or  to  a  sanitarium  to  get  the  genuine  Swedish 
Movement.  With  a  White  Cross  Vibrator  you  can 
give  yourself  the  same  treatments  without  cost. 


Vibrating  Chair 


With  the  White  Cros3  Elec- 
tric Vibrator  and  a  simple 
attachment  you  can  transform 
any  chair  into  a  vibrating 
chair. 

Send  for  the  Free  Booh  which 
explains  all. 


Banishes  disease  as  the 
Sun  banishes  mist! 

It  is  the  source  of  all  life— the  cause  of  all  exis- 
tence!     VIBRATION   is    the   remedy   NATURE 

meant.    It  sets  your  nerves  a-tingling-your  blood  leaping  and 
thrilling  through  your  veins  and  artenes— it  removes  the  CAUSE 
VIBRATION  will  make  you  new  and  whole  from  head  to  foot A 
You  will  feel  refreshed  and  invigorated  from  the  \  ERY  UlKbA 
TREATMENT! 

The  WhiteCrossElectric  Vibrator 

happy  through  the  aid  of  this  marvelous  Invention.  Y>  hat  the  W HITS 
CROSS  VIBRATOR  has  done  for  others  it  will  do  for  YOU.  r>o 
mattefwhere  you  live  or  what  your  trouble  Is,  you  owe  itto  yourself 

disease  get  ahead  of  you.  Take  the  first  sie$  v  *«  ?«r- 
r-orc*  TDTAT  We  will  f="-cx  \  \;  the  WHITE  CROSS 
tKLb  1K1AL.  ELECTRid"  VfBKATOB  on  absolute  free 
trial!  We  will  give  you  an  actual  demonstration  of  its  merits  without 
charging  you  Se  penny.  Feel  its  marvelous  power  for  yourself. 
Feel  how  it  drives  out  disease. 

This  Valuable  Book  Now  Sent 

The  Famous  book  **  HEALTH 
AND  BEAUTY"  will  be  6ent  to 
you  absolutely  free  for  Just  your 
name  and  address.    No  matter 
who  you  are  or  how  well 
von  are— YOU  NEED  TUIS 
"BOOK  1      It  tells  you  all 
about  the  human  body  in 
health  and  disease   so 
plainly  — so  clearly— 
that  anyone    can 
understand.    It  tells 
vou  how,  with   aid  of 
the  WHITE  CROSS 
ELECTRIC      VIBRATOR 
you    c:in    euro    yourself 
without  the  aid  of  drugs  and  doctors. 

Sign  the  Coupon  JB^T 

and  get  this  free  book  TODAY!      t 
It  will  open  the  door  to  a  new      j&r 
•world  to  you.    It  preachesthe      f! 
gospel  of  health  and  hope,     js* 
Thousands  have  benefited  by  its      «4y  V"  yin,1 
teachings — why  not  you?  <g>      JM/1  ITI  ru. 

UNDSTROM,  SMITH  CO.   *v 


LINDSTROM, 

SMITH  CO. 

253   '  "    Salle    Street 
Depi   1409      CHICAGO 

£*        Without  o  ligations  on  me, 

^      please  send  free,  postpaid,  font 

book  "Health  and   Beauty.'    on 

treatment  "f  disease  by  Vibration 

and  Electricity.  Also  free[trial  offer. 


.*•••••••••'•.• 


253  La  Salle  Street    jp 
Dcpt.  1400 

CHICAGO 


ADDRESS. 


*»' 
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The  American  Woman's  League 

The  Most  Beneficial  Co-operative  Movement  the  World  Has  Ever  Known 


IT  WOULD  BE  IMPOSSIBLE  TO  TELL  THE  READERS  OF 
POPULAR  ELECTRICITY  in  this  short  space,  the  wonderful  story 
of  THE  AMERICAN  WOMAN'S  LEAGUE— how  it  was  con- 
ceived and  founded;  how  its  rapid  growth  has  spread  from  coast  to  coast  and 
now  numbers  tens  of  thousands  of  enthusiastic  members  in  all  walks  of  life;  of 
its  great  plans  and  purposes;  of  the  work  it  is  doing  now;  of  the  immense  prac- 
tical services  it  renders  its  members,  through  the  working  out,  in  a  strictly  busi- 
ness-like manner,  of  its  central  idea — Co-operation. 

*§  But  the  full  story  is  told  in  a  booklet  "The  American  Woman's  League, 
its  Plan  and  Purpose,"  and  you  have  but  to  fill  out  and  mail  the  Coupon  oppo- 
site, or  write  a  postal  card,  to  get  this  booklet  promptly,  by  return  mail. 

<I  Every  Woman,  whether  Mother,  Wife  or  Daughter;  every  Man,  whether  Father  or  Son, 
is  vitally  interested  in  the  construction  of  the  magnificent  gateway  to  greater  opportunity  for 
intellectual,  social  and  industrial  advancement  which  THE  AMERICAN  WOMAN'S 
LEAGUE  is  erecting,  in  its  daily  gathering  of  strength. 

^  The  LEAGUE  is  a  national  association  of  Women  (with  men  as  Honorary  members) 
banded  together  for  mutual  benefit,  protection,  education  and  advancement.  It  is  not  a  "secret 
society;"  it  is  not  an  insurance  organization;  it  has  no  "politics,"  nor  is  it  a  charity  It 
is  founded  and  operated  on  safe,  conservative,  economically  sound,  business  principles.  Its 
membership  is  spread  throughout  the  entire  United  States. 


In  every  community,  town  or  city  where  there  are  sufficient  memDers  v.rom  fifteen  on  up) 
beautiful  local  Club  Houses  (called  Chapter  Houses)  are  erected  by  the  LEAGUE  for  the 
sole  use  of  its  members,  free  of  expense,  and  a  fund  provided  for  the  maintenance  of  these 
Club  Houses. 

<I  The  requirements  ior  membership  are  simple,  and  easy  of  fulfillment— can  be  met  by  any- 
one in  a  few  days  or  a  week's  time  (although  a  full  year  is  allowed),  and  once  performed, 
entitle  the  member  to  all  the  benefits  and  advantages  of  the  entire  organization  FOR  LIFE 
as  a  right  of  membership.  THERE  ARE  NO  DUES;  THERE  IS  NONE  OF  THE 
MEMBER'S  MONEY  REQUIRED-simply  a  pleasant  service,  easy  and  dignified  of 
performance.     You  will  realize  this  when  you  get  the  booklet ! 
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Leading  Institutions  of  the  League 

The  Full  and   Free  Use  of  Which  is  a  Right  of  Membership  for  Life 


GJ  The  Peoples  University,  with  courses  of  instruc- 
tion in  every  branch  of  learning,  trades,  arts  and  pro- 
fessions, from  the  most  elementary  to  the  highest,  that 
can  be  successfully  taught  by  mail.  Correspondence 
students  in  many  of  the  branches,  reaching  a  high 
degree  of  proficiency,  are  aivarded  sclwlarships  for 
personal  attendance  in  the  University,  and  given 
a  salary  sufficient  to  maintain  tliemfor  a  year,  as 
a  finishing  course. 

q  The  Building  Loan  &  Relief  Fund,  from 
which  members  may  borrow  money  at  a  low  rate  of 
interest  for  home  building,  and  for  assistance  in  times 
of  need  or  distress. 

<J  The  National  Woman's  Exchange  amplifying 
to  National  scope  the  best  work  of  Women's  Ex- 
changes, affording  a  channel  for  the  sale,  at  profitable 
prices,  of  articles  made  by  members.  In  connection 
with  the  courses  of  the  University,  it  solves  for  many 
women  the  very  problem  of  existence.     It  acts  as  pur- 


chasing agent  for  the  LEAGUE'S  membership,  if 
they  wish,  supplying  their  needs  and  wants  in  every 
line,  through  co-operative  principles  of  buying,  at 
lower  prices  than  as  "individuals  they  could  hope  to 
secure. 

(§  The  Circulating  Libraries  of  Phonograph  rec- 
ords and  Books,  bringing  into  the  homes  of  members 
wherever  the  mails  reach,  the  best  of  the  world's  music 
and  entertainment,  reading  and  instruction,  possible 
to  secure. 

^  The  Legal  Department,  furnishing  free  advice 
to  members  on  legal  matters  of  a  personal  character. 

IJ  The  Retreat,  proposed  to  be  erected  in  Univer- 
sity City,  Missouri,  the  Capital  City  of  the  LEAGUE, 
for  the  care  in  comfort  and  happiness  of  members  who 
may  become  destitute.  And  an  Orphanage  for  the 
care  and  education  of  minor  children  of  deceased 
members,  who  may  be  left  alone  in  the  world  with- 
out friends  or  means. 


£J  Any  woman  of  the  white  race  is  eligible  for  membership,  and  as  a  member,  is  entitled 
to  the  advantages  and  use  of  all  the  institutions  of  the  LEAGUE  for  life;  a  man  may  become 
an  Honorary  member,  entitled  to  the  free  use  of  the  various  institutions,  barring  the  Retreat 
and  Orphanage  and  Loan  and  Relief  Fund. 

Q  Send  today  for  the  booklet  fully  explaining  how  all  these  leading  features  of  the  LEAGUE 
plan,  and  many  others   of    lesser   importance,  are  carried  out  completely,  without  the 
members  having  to  pay  any  initiation  fees,  dues  or  assessments,  either  at  the  begin- 
ning or  at  any  other  time. 


CJ  The  Founder's  Chapter  of  the  LEAGUE,  entitling  the  first  one  hundred 
thousand  members  to  special  advantages,  is  fast  filling  up — delay  may  pre- 
vent the  possibility  of  YOU  becoming    a    member    of    the    Founder's 
Chapter.     Don't  say  "it  can't  be  done"  until  you  have  given  us  the 
opportunity  to  prove  to  you  that  it  is  being  done ! 


Wav 


Address  all  Communications : 

THE  AMERICAN  WOMAN'S  LEAGUE 

7036   Delmar  Boulevard 
University  City,  Saint  Louis,   Missouri 
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Annual 

Electrical 
Show 


January 
15-29,   '10 


RESERVE 

SPACE 

NOW 


150,000    PEOPLE 

Attended    the    ELECTRICAL 
SHOW    at    Chicago    Last    Year 


THIS  throng  was  made  up  of  people 
interested  in  the  development  of  elec- 
tricity; particularly  from  the  consumer  s 
standpoint. 

The  development  of  this  marvelous  force, 
together  with  the  great  strides  made  in  the 
manufacture  of  electrical  accessories  used  in 
the  home,  in  the  office,  in  the  factory  and  on 
the  farm,  has  made  it  vitally  important  that 
the  manufacturer  of  electrical  accessories, 
the  jobber  and  the  supply  house  should  be 
interested  and  support  the  Electrical  Show 
which  takes  place  in  Chicago  next  year. 

It  is  the  general  opinion  that  all  who  have 
exihibited  at  this  show  have  received  benefits 
which  they  could  never  have  secured  in  any 
other  way.  The  public  has  become  interested 
in  the  exploitation  of  their  products  to  the 
extent  that  the  demand  made  upon  the  manu- 
facturer to  supply  the  consumer  of  electric 
current  has  been  greater  than  ever  before. 

The  location  of  exhibitors  in  the  Coliseum 
is  a  vital  point  in  the  success  of  their  exhibit. 
By  reserving  space  considerably  ahead  of 
time  you  will  be  able  to  secure  your  desired 
position  in  the  hall. 


Electrical  Trades  Exposition  Co. 


115  DearbOiti  Stree. 


CHICAGO,  ILL. 
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What  are  You  Going  to  do  all  Winter?  I 

This  Comnlete  Exoerimental  Outfit  for  $5.00 


Outfit  Weighs  14  Pounds 


This  generator  just  like  cut,  new, 
weight  6 \  lbs.,  bronze  bearings,  cut  gear- 
ing drive,  oil  cups — nickel  finish,  will 
light    a    1 6  candle    power    lamp    at    110 

volts.     WEIGHT  6i  POUNDS.    Test 

of  10,000  ohms  made  before  shipment. 

This  is  the  Balance  ot  the  Outfit 

Six  20  brass  binding  posts,  3  screw 
adjustments,  four  electro-magnets,  5,  15, 
20  and  60  ohms. 

1   electric  bell— 1  push  button— 1  switch. 
1  pair  motor  fields,  40  ohms,  laminated  poles. 
1  coil  wire —  1   permanent  magnet. 
1  Laborator  Test  Socket    and    1  10    volt, 
16  c.  p.  lamp. 

1  box  Swedish   Iron    Filings— 1    Solenoid 
Magnet. 

2  Miniature  Lamps  and  Sockets. 


FREE    COUPON 

echanTcal  devices-such  as  electric  clocks,  dating  stamps  and  stock  tickers. 


a 


m 


w*r 


This  motor  complete — A. 
C.orD.C.  current,  110  volts. 
Sold  for  $3.85  by  leading 
manufacturers.  We  bought 
only  1700  at  auction.  Price 
$1.75.  The  armature  is  un- 
wound— we  will  furnish  wire 
FREE.      Ordered   with   oufit 


$1.25 


~W 


Same  motor  un-assembled — 
every  part  furnished — all 
mechanical  work  completed, 
all  you  do  is  to  put  it  together. 
Fields  are  furnished  wound — 
brushes,  springs,  posts,  pulley 
furnished.  Price  $1.00.  With 
outfit 


$0.75 


WE    REFUND    MONEY    IF    YOU    ARE   NOT   SATISFIED 


Electrical  correspondence  department  FREE.      Get    information    and    diagrams    as    to    experiments.     Three 
months  course  free.     Mark  your  letter  with  a  cross  (X). 

WESTERN  ELECTRIC  SALVAGE  CO.,  1224  So.  Washtenaw  Ave.,  Chicago,  III. 

Here  Is  a  Christmas  Present  lor  Your  Boy 
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THIS  HOME 

Vacuum 


Cleaner 

ONLY 


$6. 


§^»     Does  the 
Work  of 
High  Priced 
Machines 
and 

Weighs 
4-lbs. 


%/ 


'Hi-:-    ^ts& 


What  Every  Woman  Wants 

You  want  a  Vacuum  Cleaner  you  can  pick  up  and  use  as  easily 

as  a  carpet  sweeper — a  cleaner  a  child  can  operate — a  cleaner 

with  no  expense  for  power  or  upkeep  of  any  kind.  You  may  have 

it.     It  is  here.      It  is  for  everyone  for  everyone  can  afford  it. 

No  more  back  breaking  sweeping  days — No  housecleaning  times — 

no  dusting — no  drudgery.     Just  think  of  it.     Cleans  carpets,  rugs 

and  mattings  on  floor.     Makes  them  look  like  new.     Better  than  if 

taken  up  and  beaten.     Raises  no  dust,  hence  no  dusting  required. 

You  just  slide  the  nozzle  of  Home  Vacuum  Cleaner  over  carpets  and 

rugs  and  the  terrific  air  suction  takes  up  every  bit  of  dust,  dirt,  grit 

and  germs.     Does  what  days  of  sweeping  and  pounding  could  never 

do.     Delighted  women  are  pouring  in  letters  of  praise  from  all  over  the 

country      All  are  enthusiastic — none  dissatisfied.     Seems  too  good  to  be 

true,  doesn't  it?     But  it  is  true— every  word. 

Cleans,  Sweeps,  Dusts  in  one  Operation 

PRICE  S6.00.       NOT   SOLD  IN  STORES 
THINK — what  an  insignificant  price  for  such  a  wonderful  invention— how  much  work  and 
worry  it  will  save — of  the  time  and  strength  it  will  save — how  it  will   prolong  the  life  of  car- 
pets rugs  and  mattings.     Don't  pay  $25,  $50  or  $100— just  S6.00.     No  electricity,  no  at- 
tachments, no  tubes  or  clap  traps  of  any  kind.     What's  $6.00  compared  to  a  home  always 
clean  and  neat? — when  you  can  throw  away  brooms,  brushes  and  dust  cloths — when  there  are 
no  more  carpets  and  rugs  to  take  up  and  beat?  We  can't  tell  you  here  what  a  wonderful  inven- 
tion this  is      If  you  could  see  it  you  would  buy.     Why  not  anyway?     You  will  be  delighted — 
charmed      You  take  no  chance.     We  guarantee  the  Home  Vacuum  Cleaner  to  be  just  as  repre- 
sented or  your  money  back.     Don't  hesitate.     Send  us  $6.00  today  and  have  the  same  conve- 
nience for  which  your  neighbors  have  paid  from  $25  to  $100.     Write  your  letter  now. 

Active,  Enthusiastic  Agents  Wanted 

Agents  are  making  enormous  profits.     Women  excited  and  eager  to  buy  as  soon  as  they  see  it. 
No  trouble  to  make  sales.     John  Hensen  writes: — "Never  handled  such  a  seller.     It's  im- 
^^©N^  mense.     So  simple,  so  cheap — all  buy  and  it  does  the  work  great."    YOU  make  money. 

% ^fe^N*.         You  get  these  big  profits.      Think  of  the  money  you  can  make.     Write  a  card  now. 
$P" -*^>>v  Get  our  liberal  proposition.     Address 

R.  ARMSTRONG  MFG.  CO.,  257  Alms  Bldg.,  CINCINNATI,  OHIO 


_  «™Locier{ 

Something  New  For  Your  Home 


Cabinet/ 


Made  of  Solid,  Smooth  Steel  Throughout,  and  Finished  Inside  and  Out  in  Finest  Everlast- 
ing Baked  White  Enamel-Snow  White-with  Adjustable  Enameled 
Steel  Shelves,  Nickel  Plated  Hinges  and  Handle. 

Better    Than     Wood   and    Gosts     No    More 


Dust,  Germ  and  Vermin  Proof. 


No  home  is  complete  without  a 
Hess  Sanitary  Bathroom  Locker.  It  is  suit- 
able for  the  finest  bath  room.  It  is  dust, 
germ  and  vermin  proof  and  easily  cleaned 
with  warm  water. 

Style  "A"  Locker  is  made  to  recess  into 
the  wall  and  projects  1  %  inches  from  the 
face  of  wall.  It  has  a  beveled  plate  mirror 
16x20  inches  and  measures  19/^x23/^  inches 
inside.  Below  the  mirror  is  an  open  shelf 
19/^x5^  inches.  Style  "C"  is  the  same  size 
and  finish;  made  not  to  reCCSS  into  the 
wall,  but  to  be  suspended  on  the  wall. 

Price  of  Style  "A"    $8.00 
Price  of  Style  "C"      9.00 

Without  Mirror  deduct  $1.50 
Without  Open  Shelf  deduct  $1 .00 

We  will  prepay  freight  charges  any- 
where east  of  Missouri  and  North  of  Ohio 
rivers  on  orders  for  two  or  more. 

The  same    cabinets    with    a   different 
arrangement    inside,    are    used    in     office 
buildings,  clubs  and  institutions  for  Toilet  LockzrS, 

Send  for  Illustrated  Circular  Showing  Several  Sixes 

We  are  makers  of  the  Hess  Steel  Furnace.     Important  booklet^ 
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"Modem  Furnace  Heating1  Sent  Free. 
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Hess  Warming  &  Ventilating  Co, 


912  L  Tacoma  Bid. 
CHICAGO 
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"  The  Lamp  That  Leads" 

WARNER 

Flame  Arc  Lamp 

Give  the  Maximum  Service  (Light) 
— AT  THE  MINIMUM  COST— 


Nothing  can  equal  the 
WARNER  VERTI- 
CAL TYPE  FLAME 
ARC  LAMP  as  a  pro- 
ducer of  artifkal  light. 
Our  Slogan,  "The  most 
light  for  the  least 
money."  Most  attract- 
ive, throws  a  powerful 
beam  of  light  in  all 
directions,  not  a  single 
ray  is  wasted.  Burns 
longest,  makes  the 
most  light,  costs  less 
to  trim.  Only  one 
carbon   used   to   trim. 


The  BEST  LIGHT 

For  Advertising 
For  Store  Lighting 
For  Street  Lighting 
For  Every   Purpose. 
Cost  is    measured  by 
results  obtained  and  in 
no  other  way. 
No    freaky    carbons 
used. 

Interchangeable. 
Fireproof      Construc- 
tion throughout. 
Made   for  all  kinds  of 
service.    A.  C.  or  D.  C. 
Multiple  or  Series. 


FLAMING  ARC 

\Vrite  today  for  catalog  and  full  particulars.     Act  on  the 
impulse  to   investigate.     Sign   and  mail  the  coupon  below 
and  we  will  do  the  rest. 

Our  fourteen  years  experience  making  nothing 
but    arc    lamps,  a    modern    well   equipped  h 
plenty  of  capital,  all  go  to  guarantee  our  claims 
and  make  us  the  only  Arc  Lamp  Specialists 
in  the  field. 

The  Warner  Arc  Lamp  Co. 

Wilton  Jet.,  Iowa 
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$400 


DOWN    BUYS   A    SOUTHERN 

7-Room    House    and    10    Acres  of    Land 


HOME 


Or   10-Acres  and   a    4-Room 
House  for  $250  Down 


Utegiv*  / 


Health,  Wealth  and  Happiness 
in  an  Ideal  Climate 


10  Acres  yields 
an  income  of 
$  3,0  00  to 
to  $5,000  per 
ye  a  r  in  this 
three  crop-a- 
year  country 

Homeseekere! 

One  hundred  thousand  acres  located  at  Yellow  Pin 
In  Washington  county,  Alabama,  along  the  Washington  &  Choctaw  Railroad,  only 
sixty  miles  from  the  Gulf  Coas',  in  Alabama's  most  productive  Area. 

A  Limited  Number  of  thes    10  Acr    Tracts  with  Houses  near 
Townsites  along  W.  &.  C.R.R.t   be  Sold  to  the  Few  who  Act  Quick 

10  Acres  and  7  Room  House,  $400  Down  and  $400  on  Long  Time 
10  Acres  and  4  Room  House,  $250  Down  and  $250  on  Long  Time 


Maintain  a 
Special  Winter 
Home  Here  at  a 
Profit. 


Investors! 


If  you  are  working  for  a  small 
salary  and  have  saved  $500,  here's 
your  chance  to  buy  a  home  of  your 
own,  with  10  acres  of  rich  land  that 
will  yield  an  income  of  $3,000  to 
$5,000  a  year. 

Doesn't  it  sound  good  to  you — to 
you  who  have  struggled  along  for  years 
as  a  dependent,  paying  rent  and 
saving  little? 

It's  true — and  we  can  prove  it. 

The  Washington  and  Choctaw 
reservation  has  just  been  thrown 
open,  after  being  relinquished  by  a 
lumber  company  that  had  cleared 
out  all  of  the  best  lumber.  They  left 
the  soil,  however,  and  you  will  look  a 
good  ways  to  find  soil  that  is  more 
productive. 

A  railroad  can't  make  money  with- 
out a  population  along  its  line.  The 
W.  &  C.  Railroad  runs  through  a 
stretch  of  several  miles  with  not  a 
town.  We  are  going  to  establish  two 
townsites — and  we  are  going  to  sell 
a  limited  number  of  10-acre  tracts 
bordering  on  those  townsites,  pretty 
seven-room  houses  built  on  the  pro- 
perties— the  present  price  to  be  $800 
— you  can  pay  all  or  half — move  on- 
to the  property  now  and  start  making 
money,  or  wait  a  short  time  till  you 
can  pay  the  balance  out  of  your  earn- 
ings.    You  may  have  two  years    time 


you 
and 


in  whic^  to  pav  the  balance,    if 
wish   it.       (A    four  room    house 
10-acres,    $250     down — $250    creasy 
payments) . 

Just  think  what  your  10  acres  will 
be  worth  in  a  few  years! 

Experience  is  not  necessary.  A  city 
man  can  do  it.  It  simply  requires 
a  moderate  amount  of  brains  and  the 
nerve  to  get  started. 

It's  just  a  few  intelligent,  wide- 
awake people  who  will  wisely  "snap- 
up"  these  tracts.   Will  youbeoneof  them? 

Besides  these  near-townsite 
tracts,  we  have  thousands  of 
acres  of  $25  and  $50  lands  which 
are  now  being  offered  at  $17.50 
per  acre,  in  any  size  tracts  from 
10  acres  up — terms  as  low  as  $1 
per  month;  long  time. 

Money-making  investors  will  waste 
no  time  in  getting  possession  of  these 
lands.  You  do  not  have  to  move 
upon  the  land  you  buy  of  us,  nor 
cultivate  it. 

In  a  generation  Illinois  farm  lands 
have  increased  from  $1.25  to  $250 
per  acre — and  that  is  one-crop-a-year 
land.  Down  here  we  raise  ttwo, 
three  and  even  four  crops  a  year 
on  the  same  land. 

The  investor  won't  get  rich  as 
quickly  as  the  settler — but  he  will  get 
rich  just  the  same. 


Read  What  these  Men  Say 

Charles  H.  Stockwell,  Evansville,  Ind., 
after  visiting  our  Alabama  lands: 

"Your  literature  in  regard  to  the  land  and  its 
products  has  not  been  exaggerated.  I  was  simply 
delighted  with  the  climate.  My  purchase  of  280 
acres  of  your  land  is  simply  convincing  evidence 
that  I  am  pleased  with  the  country  and  its 
future  prospects. 

Dr.  S.  T.  Glasford,  Danvers,  111. 

"Myself  and  my  father-in-law  want  some  of 
your  land.  My  friend,  Mr.  Anderson,  of  this 
place,  is  just  back  from  a  trip  to  your  land.  I 
asked  him  if  all  was  true  as  advertised  and  he 
said  'Yes,  and  a  blame  sight  more'." 

George  Rayburn,  Greenview,  111. 

"You  may  refer  to  me  as  a  satisfied  customer. 


I  was  down  to  your  lands  last 
the  goods." 


week    and    "saw 


I 


Frederick  D.  Tucker,  formerly  Principal, 
School     of      Agriculture,     University   0/ 
Minnesota: 

"I  have  examined  a   great    deal    of   land 
throughout    the     South    and  never  have   I  ' 
been    so     completely    satisfied    with    any^^^ 
tract    of    land    as    with  the   large    areaMA,/ 
you  are  now  selling.    If  Horace  Greeley , 
were    living     to-day,     he    would   say 
'Young  Man  Go  South'." 


Lands  Adapted  to  General  Farming,    Truck    and   Fruit  Growing, 
or  Poultry,   Live  Stock,   Bees  and  Dairying. 

No  Swamps;  No  Stones;  No  Irrigation;  Sweet  Pure    Water;    the    Sum- 
mers are  cool  and  pleasant;  Winters  Mild  and  Balmy. 

This   District   has    National   Fame   as  a   Health  Resort 

It's  the  only  part  of  the  country  absolutely  free  from  local  diseases 
If  you  have  a  good  position  in  the  north  during  the  summer  months, 
why  not  maintain  a  winter  home  in  the  south,  avoiding  the  cold  winters 
— and  incidentally  raising  a  crop  or  two  at  a  profit  while  away?  inis 
proposition  should  appeal  particularly  to  farmers  and  men  with  trades 
who  do  not  have  much  work  in  the  winter. 

WRITE  TODAY  FOR  FREE  BOOKLET 

To  settlers  we  offer  Free  Transportation    of    their    families    and 

effects,  over  the  W.  &  C.  Railroad,  whenjhey  move 

upon  our  land. 

AGENTS    WANTED    EVERYWHERE,     LIBERAL    INDUCEMENTS 

[Washington   &   Choctaw   Land   Co. 

6146  Times  Building,  St.  Louis,  Mo. 


Markets 

Sixty    miles  from     the 
coast;  21  hours  from  St 
Louis;    29   hours   from 
Chicago.  One  railroad 
through  the  tract;  one^^ 
on  the  west  and  one  W£f/ 
on   the   east.  Half  Mk/  I  ~M/|    /V| 
the    land  within  M     /     LailU    CU. 


6146 


^/Washington 
&  Choctaw 


i£   miles  of   i 
railroad 


'A^/Sendme  full  inform  a 
/4/tion  about  your  SI 7. 50 
07 Alabama    Lands,   partic- 
r^/ularlv  the    10-acre  tracts 
'ofrnear  tbwnsites^with  houses 


Name. 


Address 
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CLASSIFIED  ADVERTISING 

Advertisements  in  the  section  of  Popular  Electricity,  will  cost  40  cents 
a  line,  cash  with  order,  and  in  order  to  secure  proper  classification 
must  be  in  this  office    the   first  of  the  month    preceding  date  of   issue 
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AGENTS 


AGENTS  MAKE  BIG  MONEY  SELLING  OUR 
new  sign  letters  for  office  windows,  store  fronts  and 
glass  signs.  Any  one  can  put  them  on.  Write^  today 
for  a  free  sample  and  full  particulars.  Metallic  Sign 
Letter  Co.,  400  N.  Clark  St.,  Chicago,  111. 

■  AGENTS  WANTED— BIG  MONEY  1  NO  EX- 
perience  required.  Portraits,  bromides,  photo,  pil- 
low tops,  30c.  Frames  at  our  factory  prices;  credit 
given.  Catalogue  and  samples  free.  Dept.  9-R, 
Ritter  Art  Studio,  Van  Buren  St.,  Chicago,  111. 

AGENTS— MEN  AND  WOMEN:  WE  MANU- 
facture  hosiery  which  outwears  3  of  the  ordinary  kind 
and  is  replaced  free  when. hole  appears.  Sell  from 
samples.  Good  profits.  First  reply  obtains  agency 
your  city.  Triplewear  Mills,  Dept.  Z.,  724  Girard 
Ave.,  Philadelphia. 

O.  U.  KID!  A  LAUGHTER  AND  COIN  RAIS- 
ing  novelty,  greatest  joke  out.  Quickest  seller  ever 
was,  200  per  cent  profit.  Sample  and  particulars,  15c. 
Winslow  Mfg.  Co.,  Dept.  B.,  Portland,  Me. 

FASCINATING  ELECTRIC  STORE  WINDOW 
Display,  Magic  Optical  Illusion  Box.  Makes  ar- 
ticles appear  and  disappea  r  continuously.  To  Agent 
$6  net.  Description,  how  made,  10  stamps.  147 
Erie  Co.  Bank,  Buffalo,  N.  Y. 

AGENTS  TO  SELL  PRACTICAL  ELECTRIC- 
ITY IN  TWELVE  LESSONS.  Branch  method. 
Complete  course  home  study  with  consultation  cer- 
tificate. Fifty  cents  a  month.  Branch  Publishing 
Co.,  Chicago. 

AGENTS  WANTED  IN  EVERY  COUNTY  FOR 
our  patented  Automatic  Door  Holder;  100  to  200 
per  cent  profit;  exclusive  territory;  sells  on  sight, 
sample  and  terms  by  mail  25c.  Crescent  Door  Holder 
Co.,  Santa  Monica,   Cal. 

MAKE  MORE  MONEY1  THE  BOOSTER 
Magazine  shows  you  how.  Puts  you  next  to  an  ex- 
clusive agency  business.  Suggests  the  newest,  best 
and  most  profitable  Holiday  Money  Makers  on  Earth. 
The  Booster  Magazine  tells  of  another  business  en- 
abling you  to  make  $3,000  a  year.  Chucked  full  of 
juice.  November  and  December  issues  10c.  Write 
quick.     Booster  Co.,  351   Dearborn  St.,  Chicago. 


YOUR  NAME  ON  RUBBER  STAMP.  10c;  with 
address.  15c;  pad,  12c;  dater,  15c.  Stamps,  10c.  per 
line,  postpaid.  National  Stamp  Works,  1 10  Fifth  Ave., 
Chicago.     Agents  wanted. 
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BUSINESS  OPPORTUNITIES 


MAGIC  ELECTRIC  ILLUSION  BOX.  A 
Wonderful  Electric  Store  Window  Display.  Makes 
articles  appear  and  disappear  continuously.  To 
Agents  $6  net.  Description,  how  made,  10  stamps. 
Buffalo  Mechanical  &  Electrical  Laboratory,  147 
Erie  County  Bank  Building,  Buffalo,  N.  Y. 

START  LEGITIMATE  MAIL-ORDER  MER- 
cantile  business  of  your  own;  possibilities  unlimited; 
cash  orders,  good  profits;  conducted  by  anyone.  We 
print  your  catalogs,  supply  everything;  sell  you  mer- 
chandise at  wholesale;  show  you  how,  on  small  in- 
vestment. Write  for  free  booklet  and  sample  catalog. 
Central  Supply  Co.,  Kansas  City,  Mo. 

RAPID  CALCULATION  BY  "PRODUCTS  OR 
DIVIDENDS"  beats  any  machine.  Get  free  par- 
ticulars and  learn  the  system.  G.  A.  Christensen, 
Civil  Engineer,  Box.  22-E,  San  Francisco,  Cal. 

MONEY  MADE  METALIZING  FLOWERS. 
Big  demand.  Large  profits.  Easy  work.  Send  10c. 
for  sample  or  50c.  brings  full  instructions.  P.  Benson, 
Stewartville,   Minn. 

CONCRETE— LEARN  HOW  TO  HANDLE 
this  material  by  reading  "Concrete,"  a  monthly  maga- 
zine devoted  to  the  uses  of  Portland  cement.  Practical, 
instructive  articles,  written  in  plain  English.  Sample 
copy,  10c.  Yearly  subscription,  one  dollar.  Concrete 
Pub.  Co.,  299  Owen  Bldg.,  Detroit,  Mich. 

COINS  AND  STAMPS 


STAMPS,  100  FOREIGN,  10  CENTS;  40  U.  S, 
10  cents.  Two  Tasmania  pictures,  4  cents.  F.  L. 
Toupal  Co.,  1410  Lowe  Ave.,  Chicago  Heights,  111. 

OLD  COINS— $5.75  PAID  FOR  RARE  DATE 
1853  quarters.  $10  for  a  cent.  Keep  all  money  dated 
before  1880  and  send  10  cents  at  once  for  our  New 
Illustrated  Coin  Value  Book.  Size  4x7.  It  may  mean 
your  fortune.  C.  F.  Clarke  &  Co.,  L.  B.  12  Le  Roy, 
N.  Y. , 

ELECTRIC  MATERIALS 


AMATEURS— MAKE  YOUR  OWN  SWITCH- 
board,  very  cheaply.  Fine  imitation  marble.  Full 
instructions  25c.     A.  Benson,  Stewartville,  Minn. 

DON'T  RECHARGE  OLD  DRY  BATTERIES. 
Save  them.  Worth  10c.  each.  New  use.  Demand 
unlimited.  Instructions  20c.  Robenson's  Electric 
Shop,   Battle  Creek,   Mich. ___. 

DRY  BATTERIES  RENEWED— 2  TO  3  CENT, 
each,    last   long   as   new.     Correct   scientific   method. 
Send   25c.  for  instructions.     FAIRMOUNT  TELE- 
PHONE CO.,  Leighton's  Corners,  N.  H. 


POPULAR  ELECTRICITY 


FOR  SALE 


HELP  WANTED 


FOR  SALE— MOVING  PICTURE  FILM,  ic. 
ft.;    machines,  $40.     H.  Davis,  Watertown,  Wis. 

FOR  SALE— COMPLETE  SET  OF  CASTINGS, 
with  blue  prints  of  3-4  h.  p.  gasoline  stationary  engine; 
includes  governor  and  timer,  screws,  etc.  $10.  Comet 
Motor  works,  17  W.  Madison  St.,  Chicago,  111. 

FOR  SALE— A  LARGE  QUANTITY  OF  NO.  34 
single  silk  magnet  wire  at  $1.50  per  pound;  any  ad- 
dress, prepaid;  nothing  less  than  j  lb.  Geo.  E. 
Glasser,  Charlotte,  N.  Y. 

LUBRICANTS,  ASBESTOS,  GRAPHITE  AND 
mica  candles  for  loose  pulleys  and  shaftings;  no  drip; 
no  dirt;  economical.  Swain  Lubricator  Co.,  250  E. 
Lake  St.,  Chicago. 

FOR  SALE— 7-IN.  RUHMKORFF  SPARK- 
coils,  $15.  Wireless  Detectors,  75c.  Everything 
electrical  at  wholesale  prices.  Send  stamp  for  prices. 
La  Raco  Electric  Co.,  Columbus,  Ohio. 

HELP  WANTED 

BIG  MONEY— START  A  DYEING,  CLEANING 
and  pressing  establishment,  splendid  profits,  unlimited 
field.  We  teach  a  successful  method  by  mail.^  Par- 
ticulars free.  Ben-Vonde  School,  Dept.^  A-D, 
Staunton,  Va. 

CHAUFFEURS— $5  PER  DAY  PAID  TO  COM- 
petent  automobile  drivers;  a  complete  instruction  book 
that  will  qualify  you  for  these  positions  will  be  sent 
postpaid  for  25c.  This  valuable  book  tells  all  about 
driving  and  adjusting  automobiles;  explains  all  gaso- 
line engine  troubles;  satisfaction  guaranteed  or  money 
refunded.     George  N.  Pearson,  Bala,  Pa.,  Desk  E. 

THE  UNITED  TRADE  SCHOOL  CONTRACT- 
ing  Co.,  conducts  a  trade  school  and  wants  men  to 
learn  plumbing,  bricklaying  or  electrical  trade.  No 
expense  and  hundreds  have  learned  in  a  few  months. 
Steady  work  guaranteed.  Address  120  E.  9,  Los 
Angeles. 

THERE  ARE  ALWAYS  GOOD  PAYING  Posi- 
tions open  for  competent  young  men,  who  have  spe- 
cial training.  We  supply  special  books  of  instructions 
for  forty-four  good  paying  positions;  they  are  arranged 
especially  for  home  study.  Do  not  buy  or  enroll  for 
instructions  until  you  have  our  list,  which  will  be 
sent  for  the  asking.  THE  TECHNICAL  BOOK  & 
SUPPLY  CO.,  McLeansboro,  111. 

WANTED— YOUNG  MEN  WHO  CAN  FUR- 
nish  references,  to  become  traveling  salesmen;  ex- 
perience unnecessary;  WRITE  TODAY  FOR 
FULL  PARTICULARS.  Bradstreet  System,  Dept. 
L.,  Rochester,  N.  Y. 

WANTED— 1,000  CHAUFFEURS  AND  RE- 
PAIR MEN.  Our  demand  for  competent  automo- 
bile engineers  far  exceeds  the  supply;  calls  for  men 
of  intelligence  and  mechanical  bent,  who  are  capable 
of  commanding  $100.00  to  $150.00  monthly.  Resi- 
dent courses  $15.00  to  $50.00.  Home  correspondence 
courses  completed  by  practical  road  and  shop  work 
at  any  of  our  branches  or  affiliated  schools,  highly 
successful.  Look  This  Up.  AUTO  SCHOOLS  OF 
AMERICA,   16th  St.  and  Michigan  Ave.,   Chicago. 


WANTED— RAILWAY  MAIL  CLERKS— CUS- 
tom  House  Employees.  Many  examinations  every- 
where soon.  Salary  $600  to  $1,600  yearly.  No 
"lay-offs;"  short  hours.  Annual  vacation.  Salary 
twice  monthly.  Thousands  to  be  appointed  during 
1 910.  Country  and  city  residents  equally  eligible. 
Common  education  sufficient.  Political  influence 
unnecessary.  To  advertise  our  schools  we  are  pre- 
paring candidates  free.  Write  immediately  for  sched- 
ule. Franklin  Institute,  Dept.  M.,  59,  Rochester, 
N.  Y. 


MISCELLANEOUS 


MAKE  MIRRORS  AT  HOME.  BIG  PROFITS 
with  little  outlay.  One  18X36-UI.  mirror  costs  $2.00 
to  $5.00.  You  can  silver  a  glass  this  size  for  20c. 
Send  50c.  in  stamps  or  money  order  and  we  will  send 
you  EXPLICIT  DIRECTIONS  how  to  do  it;  also 
how  to  emboss,  grind,  foil,  gold  leaf,  frost  chip  and 
make  imitation  stained  glass.  How  to  transfer  photos 
on  glass,  bore  holes  in  glass  and  cut  skylights.  George 
L.  Patterson  &  Co.,  Dept.  4,  Brooksville,  Ky. 

PRACTICAL  ELECTRICITY  IN  TWELVE 
LESSONS.  Branch  method.  Complete  course  home 
study  with  consultation  certificate.  Fifty  cents  ^  a 
month.  Highest  indorsements.  Branch  Publishing 
Co.,   Chicago. 

FREE— FREE— FREE— TO  ADVERTISE  THE 
celebrated  "Hale"  high  power  lenses,  we  will  give  one 
Gem  Camera  and  Complete  Outfit  to  anyone  sending 
35c.  to  cover  packing  and  mailing.  Hale,  16  Argyle 
St.,  Everett,  Mass.,  Dept.  E. 

MOTION  PICTURE  MACHINES,  FILM  VIEWS, 
Magic  Lanterns,  Slides  and  similar  Wonders  For 
Sale.  Catalogue  Free.  We  also  Buy  Magic  Machines, 
Films,  Slides,  etc.  Harbach  &  Co.,  809  Filbert  St., 
Philadelphia,  Pa. 

MEN— MEN— MEN— SEND  10c.  IN  SILVER 
and  you  will  receive  4  useful  articles.  Remember  4 
useful  articles.  Address  Earl  M.  Woodard,  2568 
St.  Tikhon  Ave.,  Cleveland,  Ohio. 

"LIGHT,  HEAT,  MAGNETISM  AND  ELEC- 
TRICITY  are  all  one  and  the  same  thing."  If  you 
want  to  know  what  they  are,  send  fifty  cents  (50c.) 
for  a  copy  of  a  pamphlet  to  A.  M.  Howland,  El  Paso, 
Texas. 

"FOR  THE  DEN"— PREHISTORIC  INDIAN 
relics,  modern  Trappings,  Navajo  Blankets,  Elk 
Tusks,  Pioneer  Crockery,  Antique  Guns,  Pistols, 
Swords  and  Daggers,  from  all  parts  of  the  world.  111. 
list,  6c.    N.  Carter,  Elkhorn,  Wis. 

MECHANICAL  PROBLEMS  SOLVED.  IDEAS 
developed  to  their  correct  mechanical  form.  Unsuc- 
cessful inventions  redesigned  and  improved.  Patents 
secured.  Lists  of  manufacturers,  etc.  Industrial 
News  Bureau,  Ithaca,  N.  Y. __ 

WILL  EXCHANGE  FOR  MOTORCYCLE— 
Hand  Press,  6x10,  type,  ruling,  etc.,  for  job  printing, 
$65.00  value,  and  full  I.  C.  S.  Electrical  Engineering 
Textbooks  $45.00.  value.  Address  Ralph  Anderson, 
Busse,  Porter,  Ind. 

MAGIC  POCKET  TRICK  FREE.  CATALOG 
included.  Send  4c.  Magic  Dept.  17,  270  W.  39th  St., 
New.  York. 


POPULAR  ELECTRICITY 


MISCELLANEOUS 


MISCELLANEOUS 


FOUNTAIN  PENS— SOLID  GOLD  POINTS, 
$1.50  value  for  60c.  Guaranteed.  Money  refunded 
if  not  satisfactory.  E.  Theo.  Andrew  (Jeweler),  101 
Walnut  St.,  North  Vernon,  Ind. 

A  MOVING  PICTURE  SHOW  IN  YOUR  HOME. 
A  new  and  attractive  invention.  Amusing  and  in- 
teresting to  old  and  young.  Twenty  different  scenes; 
see  the  Horses  run,  Lovers  in  a  Boat,  Chicken  Fight, 
Grandpa  Rocking  the  Baby,  Baseball  Players,  and 
other  lifelike  subjects.  Sold  only  by  the  makers. 
Sent  prepaid  for  50c.  G.  A.  Felsenthal  &  Co.,  219 
E.  Van  Buren  St.,  Chicago,  111. 

AUTOMOBILES— OWNERS— I  AM  SAVING 
25  per  cent  on  my  fuel;  you  can  do  the  same.  Send 
25c.  for  recipe.     L.  M.  Brunell,  Bellwood,  Pa. 

GUMMED  LABELS— 3000  FOR  $1.00  POST- 
paid.  Any  size  up  to  1x2.  Two  colors.  All  work 
satisfactory  or  money  back.  Trial  order  convinces. 
Send  for  FREE  samples.  E.  Terrance  Mfg.  Co., 
Belmar,  Pittsburg,  Pa. 

100  CARDS  PRINTED  50c.  POSTPAID  ANY- 
where.  Card  Printing  Co.,  5213  Carpenter  St. 
Chicago. 

WE  MANUFACTURE  GLASS  PAPER.  PLAIN 
glass  windows  made  to  look  like  real  stained  glass. 
Easily  applied  and  beautifies  the  home.  Something 
new  for  agents.  Two  sheets  of  this  glass  paper  sent 
as  a  sample  with  catalogue  in  colors  and  complete 
instructions  on  receipt  of  10  cents.  S.  H.  Parrish  & 
Co.,   216  Clark  St.,   Chicago. 

DOGS,  DOGS,  DOGS— LOOK  HERE!  Pointers, 
English,  Irish  and  Gordon  Setters.  St.  Bernards, 
Newfoundlands,  Terriers  of  all  breeds;  and,  in  fact, 
if  you  want  a  first  class  dog  of  any  breed,  write  me. 
My  experience  as  a  Fancier,  Exhibitor  and  Breeder  for 
over  30  years  enables  me  to  guarantee  my  patrons 
satisfaction  in  getting  good  dogs,  fair  prices  and  square 
dealings.     Fred  B.  Kirby,  Woodbury,  N.  J. 

ARE  YOU  INTERESTED  IN  THE  TELE- 
PHONE  BUSINESS?  Write  for  our  premium  offer. 
Western  Telephone  Journal,  Vinton,  Iowa. 

"JUST  OUT.  BEST  WORK  ON  THE  SUBJECT 
ever  published.  "Operators  Wireless  Telegraph  and 
Telephone  Handbook,"  by  Laughter.  A  storehouse 
of  up-to-date  authentic  information.  180  pages. 
87  illustrations.  Money  back  if  not  all  we  claim  for 
it.  Price  $1.00  postpaid.  Free  for  two  paid  yearly 
subscriptions  to  Popular  Electricity.  Popular  Elec- 
tricity Book  Department,  Monadnock  Block,  Chicago. 

THE  REX  NAPHTHA  WASHER— BEST  HAND 
power  Clothes  Cleaner  made.  Price  $12.  F.  W. 
Pattison,    Everett,    Wash. 

BROTHER— ACCIDENTALLY  HAVE  Dis- 
covered root  that  will  cure  both  tobacco  habit  and 
indigestion.     Gladly  send  particulars.     F.  F.  Stokes, 

Mohawk,  Fla. 

"SAVE  MAGAZINE  MONEY— SEND  ME  A 
list  of  the  magazines  you  would  like,  and  I  will  quote 
you  my  prices.  Catalog  free.  J.  D.  Dietrich,  35 
Main  St.,   Middleville,   Mich. 

BUILD   YOUR   OWN   CARS— WE   CAN   FUR- 

nish  you  with  chassis  parts,  including  engine,  axles, 
transmission,  frame,  etc.,  at  attractive  prices.  Write 
us  for  details.  JOHN  H.  BLACKER  &  COM- 
PANY, Chillicothe,   Ohio. 


ATTENTION— OUR  PROPOSITION  OFFERS 
you  best  chance  you  ever  had  for  making  easy  money 
and  lots  of  it.  Write  for  our  salary  plan.  Most  gen- 
erous ever  presented.  Popular  Electricity  Publishing 
Co.,   Monadnock   Block,   Chicago. _ ^ 

MOTORS 


ELECTRIC  MOTORS  AND  GENERATORS 
new  and  second  hand  in  all  sizes;  write  for  quotations; 
state  size,  voltage  and  current  supply  required.  B. 
Olson-Boettger  Mfg.  Co.,  St.  Paul,  Minn. 

A  MOTOR  THAT  RUNS  EITHER  ON  BAT- 
teries  or  alternating  or  direct  city  lighting  currents. 
Blue  prints  furnished  showing  connections,  also  book 
explaining  electrical  terms,  the  principle  of  electric 
motors  and  calculations  of  their  power.  Price,  ship- 
ping charges  prepaid,  $1.85.  Independent  Electric 
Co.,  302-3  Andrus  Bldg.,  Minneapolis,  Minn. 

MOTORS— SINGLE  PHASE  A.  C.  no  V., 
how  to  make  miniature  out  of  simple  material;  plans 
and  instructions,  25c,  silver.  Electric  Power,  New 
Carlisle,  Ind. ___ 

PATENTS  AND  INVENTIONS 


MODELS  MADE  FOR  INVENTORS.  LOW 
prices.     S.  H.  Merry  man,  Towson,  Md. 

LOUIS  F.  NELL,  PATENT  ATTORNEY, 
Denver,  Colorado.  Prompt  service,  charges  reason- 
able. Inventors'  Instruction  Book  free;  tells  how 
to  protect  and  secure  cash  for  ideas.  Write  for  it 
today. . 

MASON,  FENWICK  &  LAWRENCE,  PATENT 
Lawyers.  616  F.  Street,  Washington,  D.  C.  Estab- 
lished 49  years.  Best  references.  Careful  work. 
Terms    moderate.     Booklet    and    advice    FREE. 

HAVE  YOU  AN  IDEA?  WRITE  FOR  OUR 
books,  "Why  Patents  Pay,"  "100  Mechanical  Move- 
ments," Perpetual  Motions— 50  Illustrations.  Mailed 
free.  F.  P.  Dietrich  &  Co.,  Patent  Lawyers,  Washing- 
ton,  D.  C. 

LITTLE  INVENTIONS  MAY  BECOME 
great  monopolies.  The  world  is  your  customer  for 
improvements.  Inventors'  book  free.  171  illustra- 
tions. W.  X.  STEVENS,  1041  Va.  Ave.,  S.  W., 
Washington,  D.  C,  a  capable  and  reliable  Attorney 
of  42  years'  practice,  obtains  strong  patents  at  low 
prices. 

SOUTHERN  STAMPING  &  MFG.  CO.,  Manu- 
facturers of  special  and  patented  articles.  R.  A., 
Nashville,  Tenn. 

PATENTS— H.  W.  T.  JENNER,  PATENT  AT- 
torney,  and  mechanical  expert,  608  F.  Street,  Washing- 
ton, D.  C.  Established  1883.  I  make  an  investiga- 
tion and  report  if  patent  can  be  had,  and  the  exact 
cost.  Send  for  full  information.  Trade-marks  regis- 
tered^  

PATENT— ADVICE  AND  BOOKS  FREE. 
Highest  references.  Best  results.  I  procure  patents 
that  protect.  Watson  E.  Coleman,  Patent  Lawyer, 
612  F.  St.,  N.  W.,  Washington,  D.  C. 

PATENTS  SECURED— INVENTOR'S  POCKET 
Companion  free.  Send  description  for  free  opinion 
as  to  patentability.  W.  N.  Roach,  Jr.,  Metzerott 
Bldg.,  Washington,  D.  C. 


POPULAR  ELECTRICITY 


PATENTS  AND  INVENTIONS 

TWO  BOOKS  FREE— SHEPHEDR  &  CAMP- 
bell,  Patent  Attorneys,  2196  McGill  Bldg.,  Washing- 
ton, D.  C;  246  Canal  St.,  New  York;  Kimball  Bldg., 
Boston.     Prompt  service. 

PICTURES  AND  POST  CARDS 


WIRELESS 


WE  WANT  ALL  YOUR  KODAK  NEGATIVES 
suitable  for  advertising  purposes.  Will  pay  from  50c. 
to  $10  apiece.  Send  10c.  silver  for  full  particulars. 
Photo  Advertising  Co.,  Dept.  12,  4219  Wilcox  Ave., 
Chicago. 

ASSORTED  POST  CARDS,  8  FOR  10c.  OR 
12  for  15c.  Pretty  girls,  birthday,  scenic,  Christmas, 
etc.  Write  now  B  4  U  forget  and  enclose  coin.  OWL 
CARD  CO.,  Waterville,  Conn.,  Box.  108. 

SCHOOLS 

$200  TO  $600  MONTHLY  EASILY  MADE  FIT- 
ting  eye  glasses.  Short,  easy  mail  course.  Reduced 
tuition.  Big  demand  for  opticians.  Write  today  for 
free  "Booklet  P.,"  National  Optical  College,  St.  Louis. 

CIVIL  SERVICE  EMPLOYEES  ARE  PAID 
well  for  easy  work;  examinations  of  all  kinds  soon; 
booklet  50,  describing  positions  and  telling  easiest  and 
quickest  way  to  secure  them,  is  free.  Write  for  it 
now.  Washington  Civil  Service  School,  Washington, 
D.  C. 

WE  SUPPLYrSPECIAL  BOOKS  OF  INSTRUC- 
tions  for  forty-four  good  paying  positions;  do  not 
buy  or  enroll  for  instructions  until  you  have  our  list 
which  will  be  sent  for  the  asking.  THE  TECHNICAL 
BOOK   &  SUPPLY  CO.,  McLeansboro,  111. 

TELEGRAPHY  TAUGHT  QUICKLY— R.  R. 
wire  in  school.  Living  expenses  earned.  Graduates 
assisted.  Correspondence  course  if  desired.  Catalog 
free.  Dodge's  Institute  of  Telegraphy,  49th  St.,  Val- 
paraiso, Ind.     Established   1874. 

LEARN  WIRELESS  TELEGRAPHY,  RAIL- 
way  and  Commercial  Telegraphy,  Official  training- 
schools  for  over  seventy  leading  railroads.  Author- 
ized Institutes  of  the  Wireless  Companies.  Main 
Line  and  Wireless  stations  in  all  our  schools.  Posi- 
tions assured  graduates  under  $150  Guaranty  Bond. 
Catalogue  free.  National  Telegraph  Institute,  Cin- 
cinnati, O.,  Philadelphia,  Pa.,  Memphis,  Tenn., 
Davenport,  Iowa,  Columbia,  S.  C,  Portland,  Ore. 

TYPEWRITERS 


CARBON  WIRELESS  DETECTOR  SENT  PRE- 
paid  upon  receipt  of  50c.  Simple,  sensitive  and  strong. 
Send  stamp  for  circular.  Dept.  Q.,  357  E-  46th  St., 
Chicago. . 

WIRELESS  EXPERIMENTERS  —  DETECT- 
ors,  tuners,  condensers,  etc.;  large  assortment  of 
novelties.  Prepare  for  Christmas  before  the  rush. 
Send  2-cent  stamp  for  catalogue  and  circulars.  Ameri- 
can Wireless  Instrument  &  Novelty  Co.,  96  N.  Warren 
St.,  New  York. . 

IMPROVED  UNIVERSAL  WIRELESS  DE- 
tector,  polished  mahogany  base,  nickel-plated  mounting, 
by  mail  prepaid  one  dollar.  Send  stamp  for  catalog. 
Elyria  Wireless  Supply  Co.,  Elyria,   Ohio. 

1000  OHM  RECEIVERS  $1.75.  VERY  SENSI- 
tive  and  reliable.  Complete  long  distance  receiving 
sets  with  pair  receivers  (resistance  of  receivers  2000 
ohms),  $12.25.  Double  slide  tuning  coils,  $3.50. 
Fixed  receiving  condensers,  30c.  Send  stamp  for 
circulars.     Alden    Wireless    Co.,    Campello,    Mass. 

JUST  OUT— BEST  WORK  ON  THE  SUBJECT 
ever  published.  "Operators  Wireless  Telegraph  and 
Telephone  Handbook."  By  Laughter.  A  storehouse 
of  up-to-date  authentic' information.  180  pages.  II- 
lusrated.  Money  back  if  not  all  we  claim  for  it. 
Prite  $1.00  postpaid.  Free  for  two  paid  yearly  sub- 
scriptions to  Popular  Electricity.  Popular  Electricity 
Book  Department,  Monadnock  Block,  Chicago. 

INTERRUPTERS— DOUBLE  THE  CAPACITY 
of  your  coils  with  our  Electrolytic  Interrupter.  Large 
Iridium  Platinum  Electrode  which  does  not  eat  away. 
Solution  does  not  rise  in  tube,  nothing  to  wear  out, 
always  ready,  very  rapid,  continuous  interruptions, 
can  be  used  on  any  sized  coil  without  resistance. 
Price  complete  with  formula  for  solution  and  instruc- 
tions for  using,  $4.00.  O.  S.  Dawson,  156  Wabash 
Ave.,   Chicago,   111. 


MODELS    MADE    FOR    INVENTORS 
prices.     S.  H,  Merryman,  Towson,  Md 


LOW 


TYPEWRITERS,  $3  to  $100;  BICYCLES,  $5 
to  $30;  Phonographs,  $2  to  $35;  Records,  5c;  Sew- 
ing Machines,  $2  to  $12;  lists  free;  agents  wanted. 
Knight's,  227  1 2th  St.,  St.  Louis,  Mo. 

TYPEWRITER    BARGAINS— CALIGRAPHS, 
$8;    Hammonds,  $10;    Blickensderfers,  $12;    Reming- 
tons, $15  up;    Smith-Premiers,   $18  up.     All  makes 
J  to  J  price.     Get  illustrated  catalogue  and  bargain 
list.     Minnesota  Typewriter  Exchange,  317  Hennepin 

Ave.,   Minneapolis,   Minn. 

WIRELESS 

SOMETHING  NEW  —  OUR  LITTLE  ARC 
LIGHT  works  on  any  induction  coil  secondary. 
Just  out;  a  wonder;  price  35c.  STATIC  MA- 
CHINES, and  plates  of  all  sizes,  guaranteed  to  work 
365  days  each  year,  Astounding  low  prices.  Stamp 
for  catalogue,  Hertzian  Elec.  Co.,  3316  Ave.  L., 
Brooklyn,  N,  Y. 


NO  NEED  TO  BE  WITHOUT  MONEY.  OUR 
new  plan  gives  you  a  chance  to  earn  lots  of  money 
whether  you  have  only  a  little  spare  time  or  wish  to 
devote  all  of  your  attention  to  our  interest.  Don't 
wait,  but  write  at  once  for  our  salary  proposition. 
Popular  Electricity  Publishing'Co.,  Monadnock  Block, 
Chicago.  , 

B  o  YS— B  O  YS  —THIS  IS  FOR  YOU,  AND 
those  who  like  boys.  "The  Boy  Electrician,"^  by 
Prof.  Edwin  James  Houston.  A  book3every'.boy.:will 
enjoy  and  learn  something  from.  326  ,  pages — 10 
full  page  illustrations.  Price  $1.50— or  .free  for  only 
three  paid  yearly  subscribers  to  Popular  Electricity. 
Popular  Electricity  Pub.  Co.^Book  Dept.,fMonadnock 
B  lock,  Chicago,  111. 


*>'WHY  NOT  BE  AN  ARTIST? 


Our  Graduates  are  filling  High  Salaried 
Positions.    Good  artists 

EARN    $25    TO    $100    PER    WEEK 

m  and  upwards,  in  easy,  fascinating  work.     Our  courses  of 
Personal  Home  Instruction  by  correspondence,  are  complete,  practical. 

Twelve  years'  successful  teaching.  Expert  instructors.  Supe- 
rior  equipment.  Positions  read) -for  ^^^»w  AUROWN  Qiitl  DING 
competent  workers.  *£&         ^>rc,n  r  of)  aQfVV 

Write  for  valuable  Art  Boob, Free- jSp_ffBB__i"  |  ,RE^K 

SCHOOL  OF  APPLIED  ART 

(Founded  1899) 

B  70  Fine  Art  Building 

BATTLE  CREEK,  MICHIGAN 


POPULAR  LLFXTR1C1TV 


The  Electric  Traveling 
Utility  Outfit 

NEVER  was  a  more  handy  and  convenient  electrical  device  made  for  traveling.  Consists 
of  small  flat  iron  with  attachment  for  heating  curling  irons ;  a  dish  holding  about  1 §  pint  of 
water,  with  detachable  handle  and  tight  fitting  lid  which  can  be  heated  on  the  inverted  flat  iron. 
All  contained  in  a  dainty  ooze  leather  bag— the  whole  outfit  weighing  only  3J  pounds.  ^  Attaches 
to  any  light  socket  instantly— irons  everything  except  heaviest  pieces— heats  curling  irons  with 
same  current— provides  1 1  pint  dish.  The  inverted  iron  becomes  a  stove  for  heating  its  contents. 
Price,  express  paid,  $6.50. 

Electric  Cigar  Lighter 

CURRENT  heats  the  center  of  disc  to  a  white  heat,  furnishing 
continuously  the  means  of  lighting  cigars  and  cigarettes,  at  a  cost 
for  current  of  about  3  cents  per  day.  Very  handsome  in  design  and 
finished  in  oxidized  copper.  Much  safer  and,  everything  considered, 
more  economical  than  other  types  of  cigar  lighters.  Price,  $7.00. 
Express  prepaid. 


The  Electric  Corn 
Popper 


A 


DELIGHTFUL  and 

novel  utensil  for  popping 
com    in    any   room   wired    for 
electric  light.     Requires  no  flame.     Simply  put  in  the  com — turn  the  switch 
and  electric  current  heats  it  to  popping.     Small  rubber-tired  wheels  enable  one  to  push  it  back 
and  forth,  even  on  a  polished  table,  without  danger  of  marring.     Price,  $4.80.    Express  prepaid. 

Other  Electrical  Suggestions 


Traveling  Iron $3.90 

Shaving  Mirror 4.25 

Hot  Water  Cup 4.25 

Curling  Iron  Heater 3.20 

Curling  Iron 3.o5 

Bread  Toaster    3.85 

m.  •         t^     r>  a*  S  16  lights  ...  8.50 
Christmas  1  ree  Uutnts  }  £4      "  1 2  50 


Luminous  Radiator $  1 6.00 

Water  Heater 5.00 

Heating  Pad 5.00 

Coffee  Percolator 10.50  up 

Chafing  Dish 10.50  up 

Massage  Vibrator 26.00 

Foot  Warmer 5.00 


The  above  sent  express  prepaid  at  prices  given. 

ELECTRIC  SHOP 

Jackson  and  Michigan  Boulevards 
CHICAGO,  ILL. 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 
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DO  YOU  WANT 
BETTER  LIGHT 

Let  us  show  you  our  new  system  of 
lighting  (indirect  Illumination)  for 

Homes,  Stores,  Hotels 
Factories 

all  places  where  light  is  needed. 


Imagine  a  room  evenly  illuminated,  a  mellow 
radiance  from  a  concealed  source  flooding  it 
with  a  light  soothing  to  the  nerves,  becoming 
to  the  complexion  and  yet  perfect  for  reading  or 
sewing. 

Those  who  experience  discomfort  after  a  short 
time  under  a  direct  light,  suffer  no  unpleasant 
effects  from  an  evening's  work  under  the  I-COM- 
FORT.  Scientists  and  oculists  have  long  agreed 
on  the  perfection  of  such  a  system  of  lighting 
but  heretofore  the  cost  of  maintaining  and  in- 
stalling has  proven  prohibitive.     The  I-COM- 
FORT  is  simple  and  inexpensive;  under  a  60 
to  100  Watt  Tungsten  electric  lamp  is  placed  a 
glass  reflector  with  spiral  and  vertical  corruga- 
tions over  pure  silver,  giving  the  most  perfect 
reflecting  surface  known  to  science ;  the  light  is 
thus  thrown  upon   the    ceiling    and    is    evenly 
distributed  throughout   the    room  with  wonder- 
ful   efficiency,     artistic  effect  and  eye  comfort. 
Thousands   already  in  use  in  residences,  offices,  hotels, 
banks,  clubs,  art  rooms  and  auditoriums.    _ 

Endorsed  by  the  leading  architects,  oculists,  and  illumi- 
nating engineers.  .. 

If  your  electrical  dealer  does  not  handle  them  address 
Department  F.  A.  Write  at  once  for  our  new  booklet  with 
illustrations  of  our  Installations. 

National  X-Ray  Reflector  Co. 

247  Jackson  Blvd.,  Chicago,  111. 
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"Leader"  Hess 
Steel  Furnace 

Price     Q/J.Q  OIL 

Delivered  East  of  Omaha  and 
Xorth  of  Ohio  River. 
Pipes  and  Registers  Extra 


for  the  past  7  years,  have  been 
sent  to  customers  in  every  state 
in  the  Union,  freight  prepaid, 

On  Approval 

and  the  money  held  back  till 
sixty  winter  days  of  actual  trial 
have  proved  that  all  our  claims 
for  superiority  have  been  ful- 
filled. 

Isn't  this  worth  looking  into?  Could 
we  offer  such  liberal  terms  if  we  didn't 
know  that  the  Hess  Furnace  excels  in 
service,  simplicity,  efficiency,  economy? 

All  we  ask  of  y on,  i  f  you  need  a  fur- 
nace, is  to  investigate — to  put  your 
name  on  a  postal  card,  mail  to  us  and 
ask  us  for  our  booklet  '  'Modern  Fur- 
nace Heating."  This  bookletis  an  au- 
thority on  furnace  heating,  and  copies 
have  been  requested  by  many  colleges, 
libraries,  etc.,  for  reference  in  engi- 
neering and  mechanical  courses.  It 
instructs  fully  in  the  principles  and 
practice  of  furnace  heating,  and  should 
be  in  the  hands  of  every  builder  and 
house  owner.    It  is  free  on  request. 

In  Buying  Direct 


iFromOui*  Factory  You  Pay  Only 

One  Profit-A  Small,  Factory  Profit. 

Our  prices  are  not  inflated  with  the  usual  cost  for  salesmen,  branch 
stores,  agents'  and  dealers'  profits.  The  factory  profit  only,  satisfies 
us,  and  you  will  be  surprised  at  how  much  we  can  save  you. 

Special  Heating  Plan   Free   Before   You   Order 

Let  us  have  our  experts  prepare  a  special  plan  for  heating  your  build- 
ing. It  will  cost  you  nothins,  and  put  you  under  no  obligation  to  buy 
of  us.  Our  thirty-six  years  of  experience  in  designing  heating  equip- 
ments makes  this  free  plan  valuable  to  you. 

Ask  ns  more  about  it.     A  postal  card  today  will  serve  the  purpose. 

Hess  Warming  &   Ventilating  Co. 

91 2  Tacoma   Bid.,  Chicago. 


WIRELESS 


ENTHUSIASTS 

Attention! 


No  matter  how  many  books 
on  "Wireless"'  you  may  have, 
you  want  this  one,  "OPERA- 
TORS' WIRELESS  TELE- 
GRAPH and  TELEPHONE 
HAND  BOOK/'  by  Victor 
H.  Laughter,  the  popular 
young  "wireless"  expert. 

It's  the  latest,  best,  most  com- 
plete and  up-to-date  treatise  on  this 
fascinating  subject  yet  published. 
Covers  thoroughly  every  phase  of  the  "wireless"  art  with 
definite  detailed  directions  for  constructing  and  using  all 
"wireless"  apparatus,  installing  experimental  stations,  etc. 
Includes  naval  station  rules,  codes,  abbreviations — every- 
thing, in  fact,  a  "wireless"  man  needs  to  know.  Will 
enable  anyone,  with  a  little  practical  work,  to  master  all 
the  details  of  "wireless"  operation. 

1 80  pages,  87  illustrations,  printed  on  heavy  enameled 

book  stock.     Handsomely  bound  in  embossed  cloth  covers. 

Price — postpaid — $  1 .00 

FREE  for  two  paid  yearly  subscriptions  to  POPULAR 

ELECTRICITY. 

Don't  fail  to  get  a  copy. 

POPULAR  ELECTRICITY  BOOK  DEPT. 

Monadnock  Block,  CHICAGO,  ILL. 
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Stored  Electric  Power 

The  Electric  Storage  Battery  Co.  has  for  21  years  main- 
tained its  leadership  as  the  oldest-largest  maker  of  Storage 
Batteries  because  it  has  always  been  first  in  quality  of  product. 


flsaLss 


of  all  the  Electric  Vehicles 
manufactured  use  this 
Company's 


"Bxibe"  Vehicle  Battery 

When  you  buy  your  Electric  Vehicle  be  sure  it  is  equipped  with  the 
"ExibC"  Battery.  It  cost  the  manufacturer  more  but  he  sells  you  the 
Vehicle  for  the  same  price  as  though  another  battery  was  substituted. 
The  "£xibC?  Battery  can  be  obtained  from  any  of  the  follow- 
ing prominent  Electric  Vehicle  Makers:- 

THE  BAKER  MOTORVEHICLE  CO.  ggSggJ*  ^SffifS.  ^ 

S.  R.  BAILEY  &  CO.,  Inc.  CP     KIMBALL  &   CO. 

!RL05MC^sRItSlaVcoGON  C0'  ?^C^a&v^vG  cCoARRIAGE  Ca 

g^S°&XkASS£§ST  WHEE^CO.  QToR  veSTUDeEBAoKER  AUTOMOBILE  CO. 

Prompt  delivery  from  lar^e  stocks  in  Philadelphia,  Boston,  Cleveland,  Chicago  and  San  Francisco. 

Here  are  the  prominent  fields  for  Storage  Batteries.    The  use  of  The  Storage  Bat- 
tery Company's  product  is  overwhelming  for  all  these  purposes: 

pnt^Mgh«ngandPow« 'Stations.  I^ng^Batteries  for  Automobile  and 

Isolated  Electric  Light  flams.  v  &  . 

Street  and  Interurban  Railways.  Sparking  Batteries  for  Stationary  Gas 

Alternating  VSZ&SSSS!^*  and  Gasoline  Engine. 

Electric  Vehicle  Pr°Pu.l^»on'  Fire  Alarm  Signals. 

^?1S  Ebbmsbs:  ":k- 

JESS  gWhM  and  Signa..  gjj-jj-  *-£-**• 

\\  ireless  Apparatus.  n  M   tor  Work. 

Telegraphy. 

BUY  WHAT  THE  EX  PER  TS  BUY 

Send  us  your  name  on  a  postal  today  for  the  "Bxibe"  Battery  Booklet 
New  facts  about  Batteries.   Keep  up-to-date. 


1888 
1909 


The  Electric  Storage  BatteryCo. 

PHILADELPHIA,  PA. 

New  York        Boston        Chicago         St.  Eouis         Cleveland        Atlanta         San  Francisco        Toronto 
660  Distributors  throughout  the  United  States.    Write  for  the  name  of  the 
"  "  Distributor  nearest  you. 

"Cblortte  accumulator""" '2SP  M«*»c  accumulator" 
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Generator  Sets  for  Electric  Light  Work 

The  Bates  &  Edmonds  Generator  Sets  have  proven  to  be  the 
most  efficient  for  Electric  Light  Work.  Proves  up  to  the  most 
severe  tests — and  in  emergency  cases  where  you  have  to  depend 
upon  its  use  for  lighting  purposes  has  come  up  to  every  require- 
ment.    Mads  in  capacities  from  80  to  350  16  candle  power  lamps. 

Our  Generator  Sets  have  become  extremely  popular  in  Hotels, 
Factories,  Stores,  Country  Homes,  etc.,  where  it  is  absolutely 
necessary  to  have  Electricity  always  available. 

Where  Central  Station  Current  is  not  to  be  obtained,  or  where 
it  is  not  furnished  all  the  time — The  Bates  &  Edmonds  Generator 
Sets  are  an  absolute  necessity.  Write  immediately  for  our  prices 
on  our  various  kinds  of  Electric  Light  Apparatus. 

BATES  &  EDMONDS  MOTOR  CO. 


Gas  Engines 


LANSING,  MICH. 


Ice  Making  and  Refrigerating  Machinery 

Where  Electric  Current  is  available  vou  can  have  your  own  ICE  PLANT.  We 
are  the  originators  of  Electrical  Ice  and  Refrigerating  Machinery,  for  all  purposes. 
Hotels,  Stores,  Buildings,  Apartment  Houses,  etc.  Installers  of  all  kinds  _  of  Ice 
Machinery  and  Refrigerating  Machines  in  any  size  up  to  50  tons  daily  capacity. 

We  want  to  show  you  how  to  make  your  own  ice  with  the 
Electric  Current  you  have  available. 

Our  years  of  experience  is  worth  something  to  you.     You  can  have  it  free  for 
the  asking.  ^ 

.__    _.__    »  a  #»wrmv**i    «/>       1905  Nicholas  Street 

BAKER  ICE  MACHINE  CO.,  omaha,  nebr. 


Don't  Pump 
■Water  by  Hand' 


Why  not  enjoy  the  luxury  of  running  water  in  every  part  of  the  home,  for  the 
kitchen,  the  bath  room,  the  laundry,  the  stables, — in  short,  everywhere  you  want  it?  Our 
power  pumping  outfit  gives  you  every  convenience  that  city  water  could  give  you. 
Just  the  thing  for  country  residences,  factories,  offices,  hotels,  etc. 

ELECTRIC  HOUSE  PUMP 

is  recommended  wherever  electricity  is  available.  When  not  used  for 
pumping  THE  MOTOR  can  be  used  to  operate  your  washing  ma- 
chine, sewing  machine,  ice  cream  freezer,  and  will  perform  many  other 
household  duties. 

Jarvis'  Pumps  are  made  in  various  sizes  to  suit  all  require- 
ments. We  sell  complete  outfits,  and  will 
gladly  advise  you  regarding  the  outfit  best 
adapted  to  your  requirements.  We  have 
sold  hundreds  of  pumps,  and  every  one 
has  given  satisfaction. 


Jarvis 


911  River  St.  Lansing,  Mich* 
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2c  a  Week  Pays  Wash  Bill* 

Electricity  or  Water -Power  Does  the  Work 


Just  a  "Twist  of  the  Wrist"  Starts  or  Stops  the  Machine! 

The  1900  Motor  Washers  are  HftSffJS33S^F3Si*M £*«£•£*<£ 
J&SST2EES&Z  "SSHlSS^S^rSSilS.    l/.vl«  the  women  free  to  do 

other  work  while  the  machines  are  doing:  the  washing. 

The  1900  Motor  Washer 

Washes  a  Tubful  in  Six  Minutes! 

Handles  heavy  blankets  or  dainty  laces. 

The  outfit  consists  of  the  famous  1900  Washer 
with  either  Electric  Motor  or  Water  Motor.  You 
turn  on  the  power  as  easily  as  you  turn  on  the 
light,  and  back  and  forth  goes  the  tub,  washing 
the  clothes  for  dear  life.  And  it's  all  so  simple 
and  easy  that  overseeing  its  work  is  mere 
child's  play. 

A  Self -Working  Wringer 
Free  With  Every  Washer 


Write  for 

FREE  Book 


% 


1900  Electric  Motor  Washer 

Can  be  connected  with  any  ordinary 

Electric  Light  Fixture 


t 


The  motor  runs  Washer  and  Wringer.  We  guarantee  the  perfect  working  of  both.  No 
extra  charge  for  Wringer,  which  is  one  of  tho  finest  made.  Write  for  i  KbL  JJOU14. 
and  30  Days'  FREE  TRIAL  OFFER!  Don't  doubtl  Don't  say  it  can  t  be  done. 
The  free  book  proves  that  it  can.  But  we  do  not  ask  you  to  take  our  word  for  it. 
We  offer  to  send  a  1900  Motor  Washer  on  absolute  Free  Trial  for  an  entire  month  to 
any  responsible  person.  Not  a  cent  of  security— nor  a  promise  to  buy.  Just  your 
word  that  vou  will  give  it  a  test.  We  even  agree  to  pay  the  freight,  and  will  take 
it  back  if  it  fails  to  do  all  we  claim  for  it.  A  postal  card  with  your  name  and  address 
sent  to  us  today  will  bring  you  the  book  free  by  return  mail. 

All  correspondence   should  be  addressed  to  1900  WASHER  CO.    S4S0    Henry 
St.,  Binisrhamton,  TV.  Y.      Or,  if  you  live  in  Canada,  write  to  the  Canauian  Washer 
Co.,  355  Yonge  St.,  Toronto,  Canada. 
BP &NPH  HC  We  maintain  branches  at  1947  Broadway,  New  York  City,  and  1113  Flatbush  Ave..  Brooklyn,  and  in 

all  principal  cities.  We  also  make  shipments  from  our  warehouses  in  Kansas  City,  San  Francisco  and  Seattle.^ 


1 1900  Water  Motor  Washer 

Can  be  connected  with 
any  water  tap  instantly 


STEINER'S  FAMILY  MOTOR 

Will  run  any  Washing  Machine  and  Wringer, 
do  all  of  your  other  kitchen  work.  One  motor 
for  all  purposes— one  expense.  Will  operate 
any  of  the  articles  shown  in  picture  for  \\c. 
an  hour.  No  experiment-  On  the  market 
over  2   years.      Over  WOO  in  use. 


99 


The  "IMPERIAL 

A  Portable  Vacuum  Cleaning  Machine 

combining  efficiency,  practicability  and  economy.     Can  be 
attached  to  any  electric  light  socket 


IT  SAVES  YOU  $90.00  A  YEAR 

LI/MAI?    Write  for  booklet 
nwtW.      Explaining    Fully 

STEINER  MFG.  CO., 


2603  North   14th   Street 
ST.  LOUIS,  MO. 


"The  Only  High-Grade,  Efficient  Machine  on 
the  Market."     Guaranteed 

A  Dividend  Payer  for  Central  Stations 

Growing  concerns  and  responsible  parties  wanted  as  agents. 
Exclusive  territory  given.  Send  for  Catalogue  and  Particulars. 
Priee  $100.  Complete 

EMPIRE  VACUUM  COMPANY 

1 1 1  We«t  30th  Street.  New  York 
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"CURE  YOURSELF 

BY  ELECTRICITY" 

New  Book  — Illustrated  from  Life  — 
Sent  FREE  to  all  who  write. 

Write   to-day  for  our  new  Free   Book  —  "Cure  Yourself  by 

Electricity"— Illustrated  with  photos  from  life.  Shows  how  the 
New  Home  Batteries  cure  Rheumatism.  Neuralgia.  Lumbago, 
Headache,  Insomnia,  Constipation  and  all  nerve  affections  and 
diseases  arising  from  sluggish  circulation;  also  how  they  attord 
electric  baths  and  beauty  massage  without  cost  at  home. 

THIS 
BATTERY! 


EXPRESS 
PREPAID 

Every  Home  Should  Have  a  Home  Battery. 

We  send  our  batteri  es  Prep  aid  without  a  cent  In  advance  ( prices  81.96 

And  up)  and  allow  10  DAYS'  FREE  TRIAL.  Write  for  our  Book. 

DETROIT    MEDICAL   BATTERY   CO., 
1295  Majestic  Bldg.(  Detroit,  Mich. 


Deaf  Persons 
Can  Now  Hear 

Wonderful  Invention  Has 

Delivered  Thousands 

from  the  Handicap 

of  Deafness, 

Doa't  think  you  have  to  -worry  along  If  you 

can't  hear  well.  Every 
deaf  person  Is  at  a 
hopeless  disadvan- 
tage,deprived  of  social 
pleasure,  barred  from 
active  business.  Any 
dullness  of  hearing-  is 
a  constant  mortifica- 
tion. 

But  now  this  misery 
Is  unnecessary.  Every 
deaf  person  can  hear 
as  well  as  ever  before 
by  simply  wearing  a 
pair  of 

WILSON'S  EAR  DRUMS 

A  wonderful  little  device  that  fits  into  the  ears 
without  the  slightest  discomfort.  Invisible  when  in- 
terted— so  tiny,  so  perfect,  that  you  forget  you  are 
wearing  them.    And  the  effect  is  magical. 

This  marvelous  invention  was  perfected  by  Mr.  Geo. 
H  Wilson,  after  years  of  suffering  from  hopeless 
deafness.  JIhey  enabled  him  to  hear  perfectly.  And 
this  miracle  has  been  repeated  for  200,000 persons. 

Bend  today  for  a  book  written  by  Mr.  Wilson  that 
tells  the  whole  story— gives  hundreds  of  letters  from 
grateful  users.  This  priceless  book  is  FREE  for  your 
name  on  a  postal.  Just  ask  for  Mr.  Wilson's  book. 
It  will  come  by  return  mail.  Address  Wilson  Ear 
SXem  Co.,  506  Todd  Bldg.,  Louisville.  Ky.  m 


If  You  Have 


EUMATISM 

Sign  and  mail  this  coupon  to 

MAGIC  FOOT  DRAFT  CO.,    Dept.   1240F. 

Jackson,  Mich. 


Name 


Address 


Return  mail  will  bring  you  a  $1  Pair  of  Magic  Foot 
Drafts  to  try  Free.     Read  below. 


Upon  receipt  of  above  coupon  we  will 
send  you  by  return  mail,  prepaid,  a  regular  $1 
pair  of  Magic  Foot  Drafts,  Michigan's  Great 
External  Cure  for  Rheumatism  of  every  kind 
—chronic  or  acute — Muscular,  Sciatic, 
Lumbago,  or  Gout.  No  matter  where  the 
pain  or  how  severe.  Then,  and  only  after  you 
have  given  them  a  thorough  trial  and  are  fully 
satisfied  with  the  benefit  received,  you  can  send 
us  One  Dollar.  If  not,  you  pay  nothing.  You 
decide  and  we  take  your  word. 


TRADE  MARK 


FREDERICK  DYER,  Corresponding  Sec'y. 

Magic  Foot  Drafts  have  been  sent  on  approval  to  many 
hundreds  of  thousands,  and  no  one  paid  us  a  cent  until 
after  trying  them.  Isn't  this  evidence  that  the  Drafts  are 
a  remarkably  certain  cure? 
Surely  you  cannot  go  on  suf- 
fering when  such  a  cure  will 
be  sent  you  to  Try  Free  for 
simply  mailing  the  above  cou- 
pon. They  are  curing  even 
old  chronics  of  30  and  40  years 
suffering.  Will  you  try  them? 
Then  just  mail  the  coupon  with  your  full  address  to  Magic 
Foot  Draft  Co.,  1240F  Oliver  Bldg.,  Jackson,  Mich.  Send 
no  money — only  the  coupon.     "Write  today. 


THE   NEW    DIAMONDS 


Our  new  Rhodesian  Diamonds  are  mined, 
cut  and  polished  the  same  as  real  dia- 
monds, retain  the  same  beautiful  hard 
brilliancy,  and  stand  all  tests  of  a  genuine 
diamond.  Surpass  the  best  imitation 
Stones  on  the  market.  Sold  loose,  or 
mounted  in  solid  liK.  gold.  Also  a  large 
assortment  of  genuine  diamonds  at 
wholesale  prices.  All  goods  subject  to 
examination  and  approval,  backed  by  an 
absolute  guarantee  to  be  as  represented. 
Write  at  once  for  beautiful  illustrated  free 
catalog  containing  many  designs  of  pre1 
cious  stones  and  fine  watches. 


RHODESIA  IM      DIA/VIOND 
Dept.  A 12,  79  Dearborn  Street,  CHICAGO 


CO 
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To  prove  to  you  that  we  can  raise  your  salary  we  give  the 
evidence  below.  Photographs  of  these  men  are  shown  in  the 
order  that  their  experiences  are  given: 

Mr  F.  M.  Lege,  Jr.,  of  Eagle  Pass,  Texas,  through  I.  C.S.  Training, 
has  steadily  advanced  from  a  position  in  the  office  of  an  electric  light  and 
power  company  to  his  present  position  as  general  manager  of  a  large 
company,  and  has  increased  his  salary  over  $300  a  month. 

Mr  H  G  Davis,  236  Chestnut  Street,  Kingston,  Pa.,  advanced  through 
I  C  S  Training  from  employment  as  a  miner  to  district  superintendent 
in  the' coal  mining  department  of  the  D.  L.  &  W.  R.  R.,  with  his  salary 
increased  $200  a  month. 

Mr  A  K  Harford  854  53d  Street,  Oakland,  Cal.,  was  engaged  as  an 
engine-room  storekeeper.  I.  C.  S.  Training  has  advanced  him  to  super- 
intendent of  an  electric-light  plant  with  a  salary  increase  of  $160  a  month. 

Mr.  Ralph  M.  Snyder,  Ft.  Wayne,  Ind.,  a  clerk  in  an  express  office, 
was  enabled,  through  his  I.  C.  S.  Training,  to  enter  the  architectural  field. 
He  now  has  an  office  of  his  own  with  commissions  this  year  amounting 
to  about  $12,000. 

Here  we  have  in  all  four  increases  in  salary  amounting  to 
much  more  than  a  thousand  dollars  a  month.  On  an  average 
of  300  advancements  of  this  kind  are  reported  to  us  volun- 
tarily by  students  every  month.  On  this  basis,  it  is  estimated 
that  I.  C.  S.  trained  men  earn  increases  in  salary  amounting 
to  over  $20,000,000  in 
one  year. 

You  can  get  your 
share  of  these  increases 
if  you  have  the  will 
power  to  start.  Mark 
and  mail  the  coupon 
below  and  our  experts 
will  tell  you  how  we  can 
adapt  I.  C.  S.  Training 
to  your  individual  needs 
and  pocketbook,  in  your 
own  home,  in  your  spare 
time  and  without  having 
to  give  up  your  present 
work. 

Use   the    coupon    now. 


International  Correspondence  Schools      * 

♦                       Box  1102,  Scranton,  Pa.                       ♦ 

Please   explain,   without  further  obligation   on  my  4 

>   part,  how  I  can   qualify  for  advancement  in  the  posi-   # 

• 
♦ 

ion  before  which  I  have  marked  X.                                    * 

♦ 

Bookkeeper 

Telephone  Eng.                 ♦ 

• 

Stenographer 

Elec. -Light.  Supt.           ♦ 

• 

Ad  Writer 

Mechanical  Eng.               . 

Show-Card  Writer 

Plumb,  and  Steam 

Window  Trimmer 

Fitter 

• 

Commercial  Law 

Stationary   Eng. 

♦ 

Illustrator 

Civil  Engineer                   * 

♦ 

Civil  Service 

Building  Con.                    « 

Chemist 

Architect'!  Drafts.          « 

Textile-Mill  Supt. 

Architect                              4 

♦ 

Electrician 

Structural  Eng. 

• 

Electrical  Engineer 

Banking 

• 

Mechanical  Drafts. 

Mining   Engineer               4 

♦ 
♦ 

♦ 

IVafne                                                                       — 

♦ 

SVfTff                                   1 
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Box  Joint  Side  Cutting  Plier.  Rubber 
Mica  Insulation  Guaranteed  to  Stand 
2500  Volts   with   Perfect   Safety. 


We  make  GOOD  Pliers  and  brand  them 

EACH  INDIVIDUAL  TOOL   IS    PURPOSEFULLY    CORRECT  AND  THE 
BEST  THAT    MECHANICAL   SKILL    AND    GENIUS,    WORKMANSHIP    AND    MATERIAL    CAN    PRODUCE. 

Order  "left  l*tttT  Pliers  from  your  dealer  ^ISl^miS™ 

SMITH  &  HEMENWAY  CO. 
110  Duane  Street  New  York  City 


"&*  Jfrmi 


- 


"1 


Carry  Six  Large  Strong 
Tools  in  Yow  Pocket 

Comfortably 

— not  toys,  but  real 
tools — 8  inches  long. 
Tools  of  hardest  steel 
and  finest  temper  that 
hold  their  edges  and 
"stand  up"  under  hard 
usage. 

ULERY  Pocket- 
Knife    Tool-Kit 

Knife,  saw,  file,  chisel, 

screw-driver,  reamer — 

Instantly  attached  and 

detached, —  held  abso 

mms^=ZZ^yd     lutely  rigid  to  handle. 

■_f      >  v    --,     **•*+       The  six,  in  a  hand- 
Ideal  X-mas  Cift  some    lea|her   pocket. 

case  take  but  little  more  space  in  your  pocket 
than  a  knife  alone. 

30  Days9  Trial 

Use  the  Ulery  Pocket  Tool  Kit  30  days,— then, 
if  you'll  part  with  it,  return  it  at  our  expense  and 
we'll  refund  your  money.  At  dealers,  or  sent 
post-paid,  §2.25.    Write  for  free  pamphlet. 

U.  J.  ULERY  CO.,    25    Warren  St.,  N.Y. 


GOES  LIKE  SIXTY 
£/•*  SELLS  LIKE  SIXTY 
"NV  SELLS  for  SIXTY 


GILSON  Gasoline 


1   ENGINE 

1      For 
Pumping 
Cream  Sepa- 
rators, Churns,  Wash  M«- 

V  chines,  etc.    Free  Trial 
I  to  25  Horse  Power 
,. Ask  for  Catalog— 


GILSON  MFG.  CO.fTTfiParkSt.  Port  Washington.  Wis. 


AlCFNT^    PORTRAITS 
/\UHii*  1 J    Sheet     Pictur 


35o,     FRAMES      19c 

Sheet  Picture*)  lc  Stereoscopes  25c, 
Views  lc.  80  Days'  Credit.  Samples  and  Catalog  free 
CONSOLIDATED   PORTRAIT,    Dept.    1409,    1027    W.  Adams    St.,    Chicago 


-Klein's"  New  Electrician's  and  Inspector's  Tool  Bag 

This  bag  is  made  of  Russett  leather,  with  welt 

seams,  and  is  a 
very  neatappear- 
ing  article.  It 
is  provided  with 
extension  straps 
across  the  ends 
of  the  opening, 
so  as  to  permit  its 
being  widened 
up  when  addi- 
tional room  is 
required.  It  has 
three  _   retaining 

straps  on  the  flap,  and  loops  under  the  flap  for  carrying  a  saw, 
bell  hanger's  bit,  etc.  It  is  also  provided  with  shoulder  strap  tor 
carrying.     Made  in  the  following  sizes: 

16-inch  20-inch  24-inch 

Price:     S3.80  each     $4.20  each      $4.60  each,  net 

MATHIAS  KLEIN  &  SONS 

SEND  FOR  CIRCULAR  STATION  U-3.  CHICAGO,  ILL. 


The  Marine  Sensation  of  1909-10 

Write  at  once  for  information  about  our 
new  7  to  8  H.  P.  Special  Heavy 
Duty  Engine.  Develops  8  H.  P.  at 
500  revolutions.  Crankshaft  1  f  inches; 
propeller  shaft  1  1/2  inches;  3-blade 
bronze  propeller;  extra  long  bearings 
lined  with  the  very  best  babbit  obtain- 
able. A  wonder  for  service,  power  and 
durability.     Schebler    Carbuettor. 

The  greatest  engine  ever  built  for  hard  work.    Find 
about  it.     Write  today.     CAILLE  PERFECTION  MOTOR 
1315  2nd  Ave.,   Detroit,  3lieh. 


out 
CO., 


The  Barnes  Variable 
Speed  Alternating 
and  Direct  Current 
Motor 

1-12  and  1-8  H.  P. 

The  only  high  speed, 
single  phase,  alternating 
motor  that  absolutely 
will  not  heat.  Respon- 
sible agents  wanted. 

Barnes  Mfg.  Co» 

Susquehanna,  Pa. 
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Are  you  prepared  for  this  call— no  matter  from  which  department  it  comes?  Just  think  what 
it  would  mean  to  have  constantly  at  your  elbow  for  consultation,  an  expert  on  the  very  problems 
that  puzzle  you.     That's  just  what  you  would  have  in  the 

Cyclopedia  of  Applied  Electricity 

Six  Big  Volumes— Bound  in  Half  Morocco— 2,896  Pages  7x10  inches— printed  on  special  paper  in  large, 
clear  type— 2,000  full  page  plates,  diagrams,  formulas,  etc. 

Written  by  thirty  expert  Electrical  Engineers,  the  biggest  men  in  the  profession.     It  is  a  working  guide  for  the  student  or  practical 
electrician,  or  a  ready  reference  worlc  for  the  expert. 

Examine  These  Books  5  Days  at  Our  Expense 

So  confident  are  we  that  the  books  are  |U»t  what  you  want   that  we  w.ll  send  them  to  you  by  prepaid  «P»^*»  fe^ 

books  5  days-examine  them  carefully,  test  them,  apply  them  to  your  everyday  work      If  satisfied I  that  the  boob  are  the  most 

*X      complete  and  comprehensive  work  ever  published  on  electricity,  keep  them,  send  $2  00  Within  five  day. ;  and  2  00  a  month 

*V      until  you  have  paid  $1 8.80.  the  special  introductory  pnee-the  regular  list  price  is  $36.00      If  not  suited  to  your  needs. 

T*\V     no^y  «8-     We  will  send  for  them  at  our  expense.    Fill  fa  and  mail  the  coupon  today-the  books  will  be  sent  you  at  once. 

^V      IMPORTANT  SUBJECTS  TREATED  IN  DETAIL 

meTyclopedia     '    ^C\    Electric  Wiring-Electric  Telegraph-Wireless  Telegraphy-Telautograph-Theory.  Calculation.  Design  and 

V^  \      Con$trnction  of  Generators  and  Motors-Types  of  Dynamos  and  Motor.-Elevators-Direct  Current  Moon 

—Direct-Driven  Machine  Shop  Tools— Electric  Lighting— Electric   Railways— Alternating  Current  Motors 

-Single   Phase   Electric    Railway— Management  of    Dynamos  and  Motors— Power    Stations— Central 

Station   Engineering— Storage     Batteries— Power    Transmission— Alternating   Current  Machinery— 

Telephony— Automatic  Telephone— Wireless  Telephony—  Telegraphone,  etc. 

Special  Offer  If  You  Mark  and  Mail  Coupon  Promptly 

For  a  short  time  we  will  include,  as  a  monthly   supplement,   absolutely  free  of  charge  for 
one  year,    the   TECHNICAL    WORLD    MAGAZINE.      This  is    a   regular  $1.50 
monthly,   full   of   Twentieth   Century   Scientific   facts,    written   in   popular  form.     Also 
contains  the  latest  discussions  on  timely  topics  in  invention,  discovery,  industry,  etc. 


A-  8.  ot  C. 


*V 


of  Applied  Elec- 
tricity     for      five 
days'  free  examina-         ■  'i_ 
tion.      Also  T.W.  for        ^ 
one  year.      I  will  send 
$2  within  five  days  and  $2 
a  month  until  I  have  paid 
$1880;     otherwise     I     will 
notify  you  and  hold  the  books 
subject  to  your  order.    Title  not 
to  pass  until  fully  paid. 


Name O. 


Address 

Occupation. 
Employer  . . . 


AMERICAN  SCHOOL  OF  CORRESPONDENCE 

CHICAGO,  U.  S.  A. 
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ELECTRICAL  TOYS  M  BOYS 


SOME   CHRISTMAS   j  Scientific  ELECTRICAL  Novelties 
SUGGESTIONS  (  Practical,   Complete,   Durable,    Barmless 


1 


EACH 


or 


50 

$3.00  per  pair 

The  Lowest  Priced 
High  Grade  'Phoie 
Made. 

We  absolutely  guarantee 
these  'phones  to  be  mechani- 
cally and  electrically  per- 
fect, and  to  work  as  long  a 
distance  as  any  battery 
'phone  made. 

Instruments  are  equipped  with  push  button  and 
bell  for  signaling. 

Distance  Phones  work  depends  upon  size  of  wire 
and  number  of  batteries  used.  Good  for  500  feet 
on  2  Dry  Cells  per  instrument. 

C.  O.  D.  orders  accepted  if  one-half  of  amount 
accompanies  order. 

Shipping  weight  per  pair  is  5  lbs. 

If  more  than  two  'phones  are  required  on  a 
system  advise  us  of  your  requirements. 

EMPIRE  ELECTRIC  WORKS 

1174,  Bridgeport,  Ct. 


This  Electric  Clock  will 
run  two  years  without 
stopping. 

Runs  from  one  to  two  years  on 
2  cells;  cost  40c  to  50c  for  re- 
newal; so  simple  that  it  needs 
no  repairs;  it  is  operated  by  an 
automatic  weight  which  means 
accuracy.  The  cheapest  electric 
clock  now  on  the  market.  Fin- 
ished in  golden  oak  or  birch 
mahog-any.  They  are  beauti- 
lul.  Dimensions  are  24  inches 
higrh,  20  inches  wide,  12-inch 
dial.  Ask  your  jeweler  to  order 
you  one  or  write  us  for  prices. 

For  Buffets,  Hotels,  Offices,  Colleges,  Etc. 

Ask  for  our  catalogs  and  prices 

THE  IMPERIAL  ELECTRIC  CLOCK  CO. 
GRANITE   CITY,  ILLINOIS 


EVERY  boy  in  the  country  can  easily  own  a  railroad. 
Costs  little  and  pays  big  dividends  in  fun.  Our 
Models  of  Locomotives,  Trains,  Trolley  Cars, 
Dynamos,  Lamps,  etc.,  are  practical  and  durable 
inventions.  Equipped  with  dry  batteries,  no  acids  or 
liquids  used,  perfectly  safe  and  harmless.  Electrical 
toys  instruct  as  well  as  amuse.  , 

Catalog  B,  fully  illustrated,  quoting  low  prices — SENT  FRuE. 

M  CARLISLE  &  FINCH  Si 

264  E.  Clinton  Ave.,  Cincinnati,  Ohio 

Largest  Manufacturers  Electrical  Novelties  in  the  World. 


Electric  Toys  for  all  Good  Boys 


I70I717  WITH  EVERY    ORDER    received  direct  from   this  adv. 
KEjJu  only.    2  YARDS  JAPANESE  FIRE-TVIRE.     Special    for 


Holidays.     Send  us  your  ORDERS  direct  from  this  adv. 
for  Xmas  Rush.     1YE  ARE  LEADERS. 


Don't  Wait 


Perfection  Electric  Engines,  Finest  Made,  Specials $2.60 

Electric  Engine,  Style  F,  with  gearing,  very  powerful 1.85 

Wonder  Dynamos,  4,  6,  8  or  10  volts 3.45 

Midget  Dynamo,  Motor  4,  6,  8,  10  volts 3.60 

Power  Motor  No.  1.     Post  Paid 2.70 

Chemical  Outfits,  for  Oxygen,  Chlorine.     Post  Paid 35 

Electrical  Belts,  for  Men  or  Women.       Post  Paid 3.65 

Home  Medical  Batteries  (Special  to  Introduce) 2.80 

Electro  Static  Machine  (Makes  3  in.  spark)Very  Interesting..  3.75 
Finished  Parts  for  75  Watt  Dynamo,  or  1-6  H.P.  Motor. .  9.25 

Wireless  Telegraph  Sets,  works  1^  to  3  miles,  Special 11.50 

Burning  Wire  per  oz.     Very  Interesting.     Post  Paid 1.05 

Vest  Pocket  Search  Lights  to  close  out  100  sp.  price,P.P.     .50 

SPECIAL  NOTICE— Send  in  your  Xmas  orders  at  once  from  this 
list,  also  see  November  add  for  others.  Rush  orders  quick-  Catalogs 
and  Samples.  Burning-  Wire  4c.  Articles  not  marked  must  go  by 
express. 

MYER'S  ELECTRIC  HOUSE,   box69bp  Evansville,  Wise. 


II 


re9  Goils  and  Gordage 


NORWAY  IRON  WIRE  lor 
cores.  COTTON,  SILK ard  EN- 
AMELED    MAGNET     WIRE, 

heavy  and  fine  sizes  for  pri- 
mary or  secondary  windings, 
receiver  coils  or  coils  of  any 
kind. 

COILS  wound  to  your  specifications. 
BELL  WIRE  and  ELECTRICAL  CORDS  for 
every  purpose. 

The  above  furnished  at  lowest  prices  in  small 
quantities  for  wireless  telegraph  or  experimen- 
tal purposes,  or  in  large  quantities  for  manu- 
facturers. 

Write  for  prices  to  Dept.  E. 

BELDEN  MANUFACTURING  COMPANY 


194  3Iichigan   Street 


CHICAGO,  ILL. 
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THE  most  wonderful  and  fascinating-  scientific  study  of  the  age- 
Every  Boy,  Girl  and  Grown-up  should  know  about  it.  1  he  new 
"VOLTAMP  ELECTRICAL  PRODUCTS"— our  1  12  PAGE 
CATALOG  now  ready,  the  most  complete  and  intefestmg  k^^p 
issued,  is  full  of  illustrations  and  descriptions  of  the  latest  vui.  iaiwi- 
Electrical  Novelties-Motors,  Dynamos,  Toys,  Machine  Models,  T.  ele- 
eraph  and  "WIRELESS"  Instruments,  Ruhmkorff  Cous,  Spark  Coils, 
Geissler  Tubes,  Switches,  Meters.  Lamps,  Flashlights,  Transformers 
Tools,  etc.  Thegreatestline  of  Miniature  E'ectnc  Railways  ever 
shown.  Amthing  Electrical  for  Anybody.  Ideal  Christmas  Gifts. 
Prices  consistently  low. 

Send  for  this  Catalog— 6c  in  stamps 
or  coin  (no  postals  answered)  which 
mil  I  be  refunded  on  first  order  ofsoc 
or  over, 

VOLTAMP  ELECTRIC  MFG.  CO. 

Park  Bldg.,  BALTIMORE,  MD. 


The 


190< 


1900 

Dry  Battery 


•H«a*  Eii 


for  Wireless  Tele- 
phone and  Tele- 
graph, experimental  and 
research  work,  has  proven 
itself  to  be  the  best  dry 
battery  you  can  possibly 
purchase  because  of  its 
high  electro-motive  force 
as  well  as  its  great  efficiency— both  of  these 
features  being  necessary  when  battery  current 
is  required  to  produce  satisfactory  results. 

The  Known  Quality 

of   the    iooo   dry   cells   also  recommends  its  use  for 
automobiles,  motor  boats  and  all  applications  ot  gas 
engine  ignition. 

Write  today   for   our   catalog   and   circula 
which  gives  full  information  and  particulars. 

The  Nungesser  Electric  Battery  Co. 

CLEVELAND,    OHIO 

General  Sales  Office:— 128  West  Jackson  Blvd.,  CHICAGO 


Your   wants  for  Electrical  Novelties 

will  be  satisfied  by  us  at  lowest  cost  and  most  satisfactorily— a 
trial  will  convince.    Avoid  the  rush— order  for  the  Holidays  now. 

New  Si. 25  Flashlight  with  4  C. 
P.  Tungsten  lamp,  1500  flashes, 
now  postpaid,  75c;  with  extra  battery 
Si.  Get  our  New  Free  Catalog  Today 
for  complete  list  of: 

Electric  Flashlights »|3o  and  up 

ScarfPins..   38c    |§     (< 

"  Engines *£C     u     <§ 

Miniature  Lamps JLC    lt     ., 

"  Tungsten  Lamps ~%L       "     «• 

8  Light  110  V.X-mas  Tree  Outfit 3.65      u     u 

Cigar  Lighters ^oc     ^     (< 

Medical  Coils ,'*c 

Electric  Street  Cars  and  Track Z.00 

DEALERS— Write  for  our  favorable  terms  and  big  discounts  on  quan- 
tity order. 

ELECTRIC  NOVELTY  CO. 

Manufacturers  and  Importers.      246  Third  Avenue,  PITTSBURG.  PA. 


it's  Powerful! 


Sf  The  Gem  battery  motor  is  the  most 
powerful  battery  motor,  upon  the  mar- 
ket, selling  at  such  a  low  price.  Just 
the'  kind  you  would  enjoy  having.  The 
motor  is  fitted  with  adjustable  brushes 
and  connections  independent  of  the  base. 
C|  These  and  the  exceptionally  large  field 
coil  are  features  rarely  found  on  such  a 
low  priced  machine. 

Price  only,  75  cents 

By  mail,   15c  extra 

TREMBLY  ELECTRIC  CO. 

Dox  607  CENTZRVILLE,  IOWA 


Means  the  elimination 
of  faults  in  your  Prod- 
uct by   RIGID  TESTS 


QUALITY  INSURANCE 

Shrewd  manufacturers  do  not  jeopardize  their  trade  by  shipping  half-developed 
goods.     Careful  purchasers  buy  subject  to  specifications  and  tests. 

We  are  the  medium  for  satisfactory  dealings.  We  make  all  manner  of  electrical 
and  photometrical  tests  and  furnish  you  with  exact  and  dependable  data. 

Electrical    Testing    Laboratories 

80th  St.  and  East  End  Ave.  NEW  YORK,  N.  Y. 
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For  Owners,  Dealers,  Builders 
Salesmen  and  Chauffeurs 

Cyclopedia  of 

Automobile 
Engineering 

Four  big  volumes— 1,700  pages — 1,500 
illustrations — full  page  plates — halftones — - 
diagrams,  sections,  etc.  Thoroughly  in- 
dexed and  bound  in  half  morocco.  Pre- 
sents the  most  complete  information  on 
the  automobile  industry  —  its  history  and 
development  from  the  time  of  its  invention 
up  to  its  present  state.  Describes  all  makes 
of  machines — mechanisms,  care  of  auto,  art  of  driving — 
a  practical  guide  for  information  regarding  construction, 
maintenance  and  operation.  Cortains  complete  instruc- 
tion on  repairing.     Written  by  experts. 

Examine  the  Books  at  Our  Expense 

We  will  send  you  a  complete  set  by  prepaid  express  upon  receipt 
of  coupon.  Keep  them  five  days — give  them  a  thorough  and  careful 
examination.  If  you  do  not  wish  to  keep  books  advise  us  and  we 
will  have  them  returned  at  our  expense.  If  you  keep  the  bocks  send 
us  $2.00  in  five  days  and  $2.00  a  monih  until  special  introductory 
price  of  $12.80  has  been  paid.     Regular  list  price  $24.00. 

PARTIAL  LIST  OF  CONTENTS 


-    AMERICA^ 


Automobile  Operation— Care — Trouble— Breakdown—  Repairs— Auto- 
mobile Power  Plants  —  Cooling  and  Oiling  Systems  —  Ignition  Systems  — 
Spark  Coils— Buying  a  Motor  Car  —  Gasoline,  Electric  and  Steam  Cars — 
Tires — Puncture — Accessories — Driving — Motorcycles  —  Gas  and  Oil  En- 
gines—Fuels—Care of  Gas  Engines— Electricity— Storage  Batteries— Direct 
Current  Motors  —  Mercury  Vapor  Converter  —  Primary  Batteries  —  Steam 
Engines  and  Boilers — Valve  Gears — Indicators,  etc. 


Order  promptly  and  we  will  include  FREE  for  one  year,  as  a 
monthly  supplement,  the  TECHNICAL  WORLD  MAGA- 
ZINE, a  regular  $1 .50  monthly,  full  of  interesting  scientific  topics 
written  in  popular  form. 

FREE    OFFER     COUPON 

American  School  of  Correspondence, 

Chicago,  U.  S.  A. 

Please  send  set  Cyclopedia  of  Automobile  Engineering  for 
5  days'  free  examination;  also  Technical  World  for  1  year. 
I  will  send  $2.00  within  5  days  and  S2.G0  re.-  month  until  I  have 
paid  S12.80;  otherwise  I  will  notify  yon  and  hold  the  books 
subject  to  your  order.    Title  not  to  pass  until  fully  paid. 


Name 

Addkess... 
Employer. 
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Wordy  Horn  Blower 

Only  4iQ 

Two  Dollars   -  %p^t 


Located 
Under  Floor 


Operated  by 
Foot 


Throw  away  the  rubber  bulb  and  attach  a 
Wordy  Horn  Blower.  Increases  volume  of 
sound  300  per  cent.     Lasts  a  lifetime. 

We  Guarantee  It  For  5  Years 

No  trouble  to  place  on  car.  Anyone  can 
do  it. 

Send  for  free,  illustrated  catalog,  and  learn 
all  about  this  wonderful  invention. 

Sold  by  auto-supply  dealers,  or  sent,  pre- 
paid, on  receipt  of  two  dollars.  Satisfaction 
guaranteed  or  money  refunded. 

Wordingham  Auto  Supply  Company 

Dept.  F,  803  Grand  Ave.,  Milwaukee,  Wis. 


C Ar  GETS  YOU  COr 
JWC  AT  ONCE  JVC 

This  Unequaled  Set  of  Books 

PRACTICAL   ELECTRICITY 

in  Twelve  Lessons — Branch  Method 

Six  monthly  volumes,  profusely  illus- 
trated with  diagrams,  circuits  and  work- 
ing drawings. 

HIGHEST  ENDORSEMENTS 

A  complete  course  of  home  study  on  electricity  in 
all  its  branches.     Simple,  practical,  comprehensive. 

SPECIAL  INTRODUCTORY  OFFER 

The  regular  price  of  this  Course  of  Study  is  §10.00. 
For  a  limited  time,  to  introduce  it  to  readers  of 
POPULAR  ELECTRICITY,  we  offer  it  for  only 
$6.50 — 50c  down  and  SI. 00  a  month  for  the  balance. 
We  will  send  you  the  first  two  lessons  upon  receipt 
of  order  and  include  with  same  a  consultation 
certificate,  entitling  you  to  the  advice  and  assist- 
ance of  electrical  experts  on  all  questions  arising  in 
this  Course  of  Study. 

RompmKpT1  tnis  liberal,  special  offer  is  limited, 
rveiiiemuci,  so   act   promptly.     Tou  do  not 

■want  to  miss  this  great  chance. 

Branch  Pub.  Co.,  46  Van  Buren  St.,  Chicago. 

Enclosed  find  SOc.  Please  send  me  PRACTICAL  ELECTRIC- 
ITY, in  Twelve  Lessons,  Branch  Method— six  volumes  with 
consultation  certificate  as  per  special  offer  in  POTULAR  ELEC- 
TRICITY. I  promise  to  pay  the  balance,  S6-00,  monthly  on 
receipt  of  lessons,  at  $1  per  month,  title  not  to  pass  till  paid  in  fulL 

Name 


Address 
Town 


State_ 


Employer 
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■iHvwi*: 


':->c^ 


Overtime 

Work  and  its  Cost 


'.  '■    Suppose  the  department  that  is  rushed  is  located  in  a 
• "  '  distant  part  of  the  factory  from  the  Engine    Room.     Did 
, ' '.  you  ever  figure  up  what  it  costs  you  to    run    all    the   idle 
"  shafting,  belts,  pulleys,  etc.,  between  the  two  places  ?  It  amounts 
'  -  *.   '  to  almost  as  much  as  to  run  your  plant    at    its    full    capacity. 
■  '   Then  it's  the  same  thing  during  dull  seasons  when  all  your  machines 
.',  \* '  »*  '  I  •  I  .  ;.  •  "    ....•'.'  V.  •     are  not  working. 
[  •••■••'.  '".'•*•*•••"  '  It  is  actually  costing  you  enough  for  wasted  transmission  to 

Equip  Your  Machines  with  Fort  Wayne  Motors 

Not  only  will  they  decrease  your  cost  of  operation  nearly  50%,  but  they  will  increase  the  quality  and  quantity 
of  the  machinists'  work. 

This  much,  of  course,  can  be  said  in  general  of  almost  any  motors  on  the  market  and  after  you 

have  concluded  to  install  direct  drives  to  your  machines  you  must  decide  on  what  kind. 

If  vou  are  particular  you  better  find  out  about  the  many  superior  points  of  Fort 

Wayne  motors.     We  have  a  bulletin  "Motor  Drives     that  will  supply  you  with 

this  information  and  shows  some  of  the  many  uses  to  which  they  can  be  put. 

Send  for  it  today  and  get  posted  on  the  subject. 

Fort  Wayne  Electric  Works 

■^  1404  Broadway 

Fort  Wayne,  Indiana 


I'll 


t 


3SS5SBE 


GLOBE 

Dry 

Batter 


HJn"G|0boDryB!.Her/i"",,i 
**"»»/ for   open  c.rcu.tM^r 
r*11'  give  better  r«iuiu»n°" 
■*•«*■  any  other  JJr/B^ 


"the 


*ame  ctaii. 


Hamufactureo  bT 

!ATI0NAL  CARBON  COJ 
CLEVELAND,  °- 


No  extra  charge  lor  Fahne- 
stock  co)inecticns. 


A  Bargain 

^  This  cell  gives  better  service  and  costs  less 
than  any  other  in  its  class. 

(^  Contractors  and  those  doing  experimental 
work  say  the  Globe  cell  gives  satisfaction 
and  saves  money. 

CJ  Adapted  to  any  class  of  open  circuit  work 
like  bells,  signals,  and  wireless  telegraph 
receivers. 


$1.62  will  buy  twelve  Globe  cells 


NATIONAL  CARBON  COMPANY,  Cleveland,  Ohio 


. PRES3 

'DOWN 

HCRSi 
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Note  Special  Sale  of 
Vibrators 

THE 

AMERICAN 

VIBRATOR 

<§  The  American  Vibra- 
tor enjoys  an  International 
reputation  for  the  highest 
efficiency,  and  most  sub- 
stantial construction  of 
any  vibrator  on  the  mar- 
ket today,  yet  we  sell  it 
at  the  uniform  nominal 
price  of  only  $35.00. 
^  It  is  the  only  vibrator  having  seven  differ- 
ent speeds  rotary  motion,  and  is  guaranteed 
for  the  period  of  one  year  against  any  elec- 
trical or  mechanical  defects. 

Special  Christmas  Offer 

(§  For  the  next  30  days,  and  in  order  to 
reach  the  many  persons  who  want  a  first- 
class  instrument  and  do  not  feel  that  they 
can  afford  to  pay  our  regular  price,  we  will 
accept  their  order  for  one  of  our  complete 
outfits  on  receipt  of  $22.50,  when  accom- 
panied by  this  advertisement. 

CJ  This  offer  will  not  appear  again,  and  in 
order  to  avail  yourself  of  this  special  price, 
it  will  be  necessary  to  send  your  order  in 
immediately,  giving  the  voltage,  and  kind  of 
current  on  which  it  is  to  be  used,  and  if 
alternating  current,  state  the  number  of 
cycles.  This  information  can  be  obtained 
from  your  local  lighting  company. 

^  The  Vibrator  will  be  shipped  subject  to 
approval,  and  may  be  returned  if  not  thor- 
oughly satisfactory. 

^  Get  your  order  in  early. 

Southern  Illinois  Electric  Co. 

508  Missouri  Ave., 
East  Saint  Louis,  Illinois 


BEWARE  OF  IMITATIONS 

OF  THE  FASTENERS 
MEN  SWEAR    BY,  NOT  AT 

To  be  sure  you  are  getting  the  genuine 

,p£-  f  A8TENERS 

(The  Fastener  with  a  Bulldog  Grip) 

look  carefully  for  name 
"W  a  s  h  b  u  r  n  e" 
i  stamped  on  every 
fastener.  It  is  your 
protection  against  a  poor 
'T^BF-I  infringement,  the 
perpetrators  of  which  are 
being  prosecuted. 

The  genuine  Wash- 
burne  Fasteners  are 

"Little    But   Never 
Let  Go." 

There  is  Comfort 
for  Men  in  their  use. 

They  are  the  greatest 
little  utilities  ever  invent- 
ed for  men's  dress,  and 
are  applied  to 

Key  Chain  and  Ring,       ------     25c 

Scarf  Holder, JJg 

Bachelor  Button,  --------     J"t 

Cuff  Holders,        --------     -  £«c 

Drawers  Supporters,  -------     avc 

Catalogue  Free.      Sold  Everywhere.      Sent  Prepaid. 
Look  for  the  Name  Washburne. 

AMERICAN  RING  COMPANY 

Dept.  5,    Waterbury,  Conn. 


Wool  Trousers  for  Fall 

MADE  TO  TOUR  MEASURE 
NEWEST   STYLE 


Our  master  cutters  and  tailors 
will  put  into  these  trousers  all  the 
skill   and   workmanship   that   have   made  us 
famous.     Made  exactly   to   your  measure,  in 
new  Fall  style  by  experts :  they  are  far  supe- 
rior to  anything  your  local  tailor  can  produce 
at  twice  the  price.     No  extra  charge  for  cuffs 
or  belt  straps  or  any  of  the  newest  wrinkles. 
Why  wear  ready-made,  ill-fitting 
garments  when  you  can  wear  the 
best  for  less  money? 
DON'T  PAY  UNTIL  YOU 
HAVE    THE    TROUSERS 
Don't  pay  us   a  cent  until  you 
have  the  trousers  and  are  per- 
fectly satisfied  in  every  respect. 
No   matter  where   you  live,  we 
can  serve  you,  as  we  prepay  ex- 
press everywhere  and  have  cus- 
tomers from  Main  to  California. 
We  take  the  risk. 
rprr   Just  write  us  today — 
*  IxHiiL  we  wiu  £end  you  free  a 
dozen  samples  of  goods  to  choose 
from,  our  New  Fashion  Plates  and  self- 
measurement  guide.     Select  the 
goods  you  want  from  this  elegant 
assortment  of  new  wools  and  send 
us  your  measure  and  order.    Don't 
send  any  money.  We  will  then  make 
up  the  trousers  and  send  them  to  you. 
Express  Charges  Prepaid  Anywhere 
When  they  arrive,  inspect  them  carefully,  myite :  your 
friends  to  look  at  them,  and  if  pleased,  pay  only  $«3.5U. 
Unless  these  goods  were  far    superior   to   anything  ever 
shown,  we  would  not  dare  make  this  offer.     Write  today 
for  free  samples  and  fashion  plate.     Address 

GRAND  PANTS  COMPANY 

12th  and  Walnut  St.      Dept.  A  A.  Kansas  City,  Mo. 
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th< 


is  is  anotner 


HL-K.  Electric 


Send  for  Catalog 

Our  Toys  are   covered    by    Patents 
granted  and  Pending. 


Toy  Engine 

Style  H 

Retails  for  $1.50 

#TT     We  make  seven  styles 

^iL*  of  Engines^  also  Aerial 

Swings*    MerryGo' 

Rounds*  Ferris  Wheels*  etc. 


The  fL"K.  Electric  Toy  Gompany 


Ml 


INDIANAPOLIS,  IND. 


(ONLY 

50 

(CENTS 


Boys  and  Girls,  th.'s  Real 

ELECTRIC  MOTOR 

yours    for   half   a    dollar 


is 


'/ 


You  can  have  no  end  of  fun  with 
this  genuine  electric  motor.    Runs 
just  like  a  big  one.     Would  cost  at 
least  a  dollar  at  any  toy  store.      Well 
made,  lasts  forever.      Ordinary  tele- 
phone battery  runs  it.      Will  drive 
toy  machinery  of  any  kind.    Makes 
2,000  revolutions  a  minute.      Five 
times  as  big  as  the  picture.      Send 
us  half  a  dollar  (10c  extra  for  post- 
age)   and  we'll  send    it  by  return 
mail.        If    unsatisfactory  we  refund 
your  money. 

Let   us  send   you   free   our   book  for  Boys  and   Girls 

"ELECTRICAL  FUN-MAKERS  " 

Absolutely  FRF.E.  A  book  every  fun-loving  boy  and  girl 
should  have.  Tells  about  all  kinds  of  things  that  run  by  elec- 
tricity. Some  of  them  you  can  make  yourself.  We  sell  all  kinds 
of  electrical  novelties  boys  and  girls  want  at  manufacturer  s  prices 
—about  half  what  toy  stores  charge.  Just  write  your  name  on  a 
postal  card,  with  your  address,  and  say  'send  the  book.  Uo  it 
today.    Address 

Commercial   Electric  Co.,       Dept.  108      Kewanee,  111. 


SAVE  MONEY!  Un\A/ ? 
GET  SECURITY!  nun  ' 


By  Installing  A 


Holtzcr  Watchman's  dock 


Price 


SAVE    ROOM 


st  convenient  and  practical  low-priced 
TypewriterStand  on  the  market.  Made 
j  of  selected  Oak,  fine  golden  finish, 
44  in.  long,  24  in.  wide;  Pedestal 
30  in.  high;  3  drawers  and  exten- 
sion slide;   Paper    Cabinet   with 
shelves  14x8x1  %  in.;  Cabinet  has 
roll  curtain  frontand  copy  holder. 
Order  from  dealer  if  he  has  it  or 
will  get  it;  otherwise  from  us.  Do 
not  accept  a  substitute;  no  other 
TypewriterStand  is  "just  as  good." 
tare.  ■■"     Ask  Jor  Catalog  by    Number  Only. 
NO.     *19— Office  Desks,    Chairs,    Files,    Book  Cases,  etc. 
HO.     419  — MissionFurn.  Rockers,  Davenports.Couches.Setteer. 
R.  H.  STAFFORD  MFG,  CO.,  24»  Adams  St.,  Chicago.  IU\ 


Many  a  watchman  has  caught  a  blaze  like  this  when  on  his 
rounds  ringing  In  on  a  Holtzer  Watchman's  Clock. 

it  Reduces  Your  i  It   May  Save 
Insurance  Rate  \  Your  Factory 


Do  not  wait  until  the  fire  catches  you  but  write  us  to-day- 
Let  us  tell  you  all  about  it.    Ask  for  bulletin  No.  0153. 

Holtzcr-Cabot  Electric  Company 

New  York  385  Dearborn  St.,  Chicago         Brookllno,  Mat.* 
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— and  mark  an  X  before  its  name  on  the 
coupon  below  and  send  the  coupon  with 
50  cents  to  us.  You  will  receive  in  return 
the  greatest  little  book  in  the  world  on 
the  subjects  treated.  No  books  in  exist- 
ence contain  in  the  same  space  so  much 
knowledge  about  the  different  trades  and 
professions  as  do  the  I.  C.  S.  Handbooks. 
They  provide  in  a  minute  that  data 
needed  in  every-day  work  that  is  hard  to 
find  in  ordinary  books  and  that  is  incon- 
venient and  sometimes  impossible  to 
carry  in  the  memory.  They  are  con- 
sulting experts  of  the  highest  rank — of 
inestimable  value  to  executives,  fore- 
men, and  managers.  They  are  invalu- 
able as  promotion  gainers  for  ambitious 
men  in  subordinate  positions. 

Special  Offer — for  a  limited  time. 
Durably  bound  in  cloth,  gilt  titles  and 
tops,  average  375  pages  and  175  illustra- 
tions, regularly  sold  at  $1.25,  £■ /\ 
with  coupon  below,  each,  ^5^rO 
♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
INTERNATIONAL  TEXTBOOK  COMPANY 


Box  1102-P,  Scranton,  Pa. 


I  enclose  $- 


for  which  please  send  me  the 


books  before  which  I  have  marked  X. 

Tel.  &  Tel.  Handbook  _Bldg.  Trades  Handbook 

— Plum.  &  Fit.  Handbook       . Business  Man's  Handbook 

Mechanics'  Handbook  Mariners'  Handbook 

Electrical  Engineer's  Handbook 

Name 


St.  and  No. 


City_ 


^State^ 


A  COMPLETE 

Electrical  Workers'  Library 

By  HENRY  C.  HORSTMANN  and  VICTOR  H.  TOUSLEY 

Positively  up-to-date  and  written 
for  the  men   who    do    the   work 

We  defy  any  publisher  in  the  world  to  produce  a  more  practical 
collection  of  books  for  the  electrical  worker  than  this  series. 
The  immense  sale  of  these  popular  books  since  date  of  publica- 
tion has  been  greater  than  any  electrical  books  ever  sold  to 
working  electricians. 

The  Reason? 

They  are  practical  and  do 
not  confuse  the  worker. 
They  also  have  the  high- 
est endorsement  of  the 
International  Brotherhood 
of  Electrical  Workers. 

To    substantiate    this 
claim  we  offer   the   sum 
of  One  Hundred  Dollars 
to  any  publisher  who  will 
produce   a   sworn    state- 
ment showing   a  greaterj 
sale  of  any  similar  book  or 
books  treating  on 
the  subject  mat- 
ter that  these  do, 
for  the  length  of 
time    they    have 
been  on  the  mar- 
ket. 


As  to  our  repu- 
tation for  keep- 
ing business 
promises,  we  will 
refer  you  to  any 
bank  or  business 
house  in  Chicago. 

For  the  next 
ninety  days  we 
are  making  a 
special  introduc- 
tory offer  of  the 
complete  set  of 
four  volumes, 
neatly  cased 
(regular  price 
$6.00). 

Our  special 
Introductory 
price  to  elec- 
trical workers  $5.00, 

prepaid  to  any  address  upon 
receipt  of  price.  To  all  persons 
ordering  this  set  prior  to  Jan.  1st 
we  will  present,  free  of  charge,  our  Handy  Electrical  Dictionary 
for  the  Vest  Pocket,  bound  in  red  Russia  Leather,  gold  edges, 
indexed,  224  pages,  illustrated.  If  the  books  ordered  are  not 
found  entirely  satisfactory  in  every  way,  they  may  be  returned 
and  your  money  will  be  cheerfully  refunded.  To  electrical 
workers  already  having  any  of  the  below  enumerated  volumes, 
we  will  supply  single  copies  of  any  one  or  more  books  at  $1.50 
each,  postpaid  to  any  address  in  the  world. 


Send  for 
descriptive 
booklet 
■which  gives 
a  partial 
list  of 
contents 


Electrical  Wiring  and  Construction  Tables  loVag 
Modern  Electrical  Construction 


pages 
rams 


340  pages 
173  diagrams 


Modern  Wiring  Diagrams  and  Descriptions  250  pa9es 


200  diagrams 

232  pages 
128  diagrams 


Practical  Armature  and  Magnet  Winding 

Each  volume  is  substantially  bound  in  full  Persian  Seal  Grain 
Morocco  Leather,  stamped  on  the  outside  covers  in  genuine 
gold  leaf,  round  corners,  red  edges,  pocket  size,  printed  on 
super-calendered  book  paper. 

Address  all  orders  to  the  Publishers 

Frederick  J.  Drake  &  Company 

222  Fisher  Bldg.,  CHICAGO,  U.  S.  A. 
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A  School  Within  Itself 


There  are  XX  chapters  in  all,  XIX  carrying  you  from  the 
fundamental  principles  of  electricity  on  through  the  various 
branches  to  a  point  where  the  careful  student  comprehends  the 
complete  designing,  care  and  operation  of  a  dynamo  or  motor,  and  I  chapter  on  electric 
automobiles,  oudining  their  construction,  care  and  operation,  and  all  about  storage 
batteries  and  how  to  handle  them.  Each  subject  is  carefully  written  and  to  the  point. 
After  a  student  studies  a  subject,  he  is  questioned  on  that  subject  in  such  a  manner  as  to 
bring  clearly  to  his  mind  the  points  he  needs  to  know  regarding  same.  A  DICTIONARY 
in  back  of  book  will  enable  him  to  learn  the  meaning  of  any  electrical  word,  term  or 
phrase  used  in  this  book,  as  well  as  hundreds  of  others  in  common  use.  All  required 
tables  necessary  in  the  study  are  in  it. 


PRACTiCAL 

ELECTRiClTY    ' 


TABLE    OF 

Chapter 

I — Wiring. 

II — Electric  Batteries,  Electro  Plating. 
Ill — Magnetism. 
IV — The  Magnetic  Circuit 

V — Magnetic  Traction. 
VI — Magnetic  Leakage. 
VII — Energy  in  Electric  Circuit. 
VIII— Calculation  of  Size  of  Wire  for  Mag- 
netizing Coils. 
IX — Calculation  of  EMF's  in  Electric 

Machines. 
X — Counter  EMF. 
XI — Hysteresis  and  Eddy  Currents. 

A  Dictionary  of  over  1500  Electrical  Words 
of  all  which  are  in  common  use. 


SUBJECTS: 

Chapter 

XII- 

XIII- 

XIV- 

XV- 


Armature  Reaction. 
•Sparking. 

■Winding  of  Dynamos  and  Motors. 
■Proper    Method    of    Connecting 
Dynamos     and     Motors — Self 
Excitation. 
XVI — Diseases  of  Dynamos  and  Motors, 
their   symptoms   and    how    to 
Cure  Them. 
XVTI — Arc  and  Incandescent  Lamps. 
XVIII — Measuring  Instruments. 
XIX — Alternating  Current. 
XX — Automobiles. 

,  Terms  and  Phrases,  giving  a  brief  meaning 


$2.00  PER  COPY— FIFTH  EDITION— 24.000  COPIES  SOLD 

The  offer  we  make  of  refunding  money  if  book  is  not  satisfactory  upon  examination  is  AN  UNUSUAL  ONE  in  connection  with  the 
sale  of  a  book.  But  we  have  no  fear  of  its  return.  Your  decision  will  be  what  thousands  of  others  have  been.  Money  would  not  buy  it 
if  it  could  not  be  duplicated.  "We  could  print  testimonials  by  the  hundreds.  It  is  best  to  order  and  be  your  own  judge  of  its  merits. 

CLEVELAND  ARMATURE  WORKS,  4730  St.  Clair  Ave.,  Cleveland,  Ohio.  ^Sa^™S 


A  PRACTICAL  BOOK— FOR  PRACTICAL  MEN 
Electrical  Wiring  and  Construction  Tables — By  Horstmann  and  Tousley 

saves  tedious  calculations.  Complete  tables  and  wiring  formulae  covering  all  sizes  and  kinds  of  conductors,  showing 
at  a  glance  the  requirements  for  any  system  or  voltage  according  to  the  "  National  Electrical  Code  "  or  Chicago  rules. 
Also  tables  and  data  for  calculatiag  the  most  economical  loss,  determining  proper  size  of  conduits,  quantity  of  ma- 
terial required  in  different  lines  of  work,  etc.,  etc.  Illustrated  with  necessary  diagrams.  Coat  poc'  t  size.  Bound  in 
full  Persian  Morocco.  Every  wireman,  foreman,  engineer,  contractor  and  architect  should  ha\  -  a  copy  of  this 
valuable  work.  Price — postpaid — -$1.50.  FREE  for  three  paid  yearly  subscriptions  to  Popular  Electricity. 
POPULAR  ELECTRICITY,  BOOK   DEPARTMENT,  MONADNOCK   BLOCK,  CHICAGO 


Sell  More 
Electric   Current 

^  You  have  a  certain  number  of  patrons — 
users  of  electric  current.  Some  have  been 
secured  without  solicitation — others  by 
certain  arguments.  What  are  you  going 
to  do  about  the  many  who  have  not  yet 
been  won  to  the  advantages  of  electric 
light  and  power? 

fl  Why  not  appeal  to  them  differently — 
with  new  ideas — new  arguments  ?  Let  us 
outline  a  newspaper  advertising  campaign. 
A  campaign  which  will  secure  those  you 
have  failed  to  interest.  We  are  doing  this 
for  others.  We  can  do  it  for  you.  You 
assume  no  obligation  in  conferring  with  us. 

Wm,  D.  McJunkin 

Advertising   Agency 
167  Dearborn  St..     Chicago 


Will  You  Accept  This 

Business  Book  if  We 

Send  it  Free? 

Sign  and  mail  the  coupon  below.     Send  no  money! 

Take  no  risk! 

One  hundred  and  twelve  of  the  world's  master  business 
men  have  written  ten  books — 2,o7q  pages — 1,497  vital  business 
secrets,  ideas,  methods.  In  them  is  the  best  of  all  that  they 
know  about 

— Salesmanship 

— Advertising 

— Correspondence 


— Purchasing 
—Credits 
— Collections 


— Accounting 
— Cost-keeping 
— Organization 

— Retailing 
— Wholesaling 
— Manufacturing 


— Position -Getting 
— Position- Holding 

-  Man-Handling 

—  Man-Training 

— Business   Generalship 
— Competition  Fighting 

and  hundreds  and  hun- 
dreds of  other  vital  busi- 
ness subjects. 


— Selling  Plans 

—  Handling  Customers 

—Office  Systems 
— Short  Cuts  and 
Methods  for  every 
line  and  department 

A  9,059-word  booklet  has  been  published  describing,  explaining,  picturing 
the  work.  Pages  Zand  i  tell  about  managing  businesses  great  and  small;  pages 
4  and  5  deal  with  credits,  collections  and  with  roi  tc-bottom  purchasing ;  pages 
6  and  7  with  handling  and  training  men;  pages  7  to  12  with  salesmanship;  with 
advertising,  with  the  marketing  of  goods  through  salesmen,  dealers  and  by 
mail;  pages  12  to  15  with  the  great  problem  of  securing  the  highest  market 
price  for  your  services — no  matterwhat  your  line;  and  the  last  page  tells  how 
you  may  get  a  complete  set — bound  in  handsome  half  morocco,  contents  hi 
colors — for  less  than  your  daily  smoke  or  shave,  almost  as  little  as  your  daily 
newspaper. 

WVl  you  read  the  book  if  ire  send  it  free? 

Send  no  money.    Simply  siyn  the  coii)>on. 

^■The  System  Co.,  151-153  Wabash  Ave.,  Chicago-"" 

If  there  are,  in  your  books,  any  new  ways  to  increase  my  business  or 
my  salary,  I  should  like  to  know  them.  So  send  on  your  16-page  free 
descriptive  booklet.     I'll  read  it.  178-12 


Name 


Address  • 
Business- 
Position 
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B 


a 


rings  for  any  Machine 

Shafting         Torsional  Radial 


Improves 
Your 
Machine 
100% 


For 

All  kinds 
and  sizes 
Fits  any 


€*, 


me 


Write  Today— -and  let  us  tell  you  how  we  can 
fit  your  machine  with  ball  bearings — it  will  sur- 
prise you  when  we  tell  you  our  methods. 


•  •     •  • 


ONEIDA  STEEL  PULLEY  CO. 

34-36  So.  Clinton  Street        ....  CHICAGO,  ILL. 


You  Can't  Be  Entirely  Well  without  an  Occasional 

INTERNAL     BATH 


Extracts  from  Testimonials 


"No  drugs  but  perfect  health  after 
one  month's  use."  — J.  W.  Daron. 

"Relieved    me    of    violent     head- 
aches." — D.  B.  Hand,  M.  D. 

"Rid  me  entirely  of  indigestion." 
— Mrs.  B.  E.  MacDonald. 

"Not  only  relieved  but  cured  con- 


stipation. 


Chas.  Dawbarn. 


Addresses  on  Application. 


''THERE  is  just  one  and  only  one  effective  Internal  Bath  which 
has  been  before  the  public  for  years — which  operates  in 
such  a  way  as  to  leave  no  ill-effect  whatever  after  using — 
which  is  so  near  to  Nature's  own  way  that  it  does  force  but 
assists  her — that  one  is  the 

J.  B.  L.  Cascade 

Thousands  are  using  it  with  great  results  and  corresponding 
enthusiasm.  Some  of  their  experiences,  and  most  interesting 
information  on  the  Interpal  Bath,  its  purpose,  its  reason  and 
its  results,  are  contained  in  a  little  book  called  "The  What, 
The  Why,  The  Way,"  which  will  be  sent  you  free  on  request. 
We  suggest  that  you  write  for  it  now,  while  it  is  on  your  mind. 

Tyrrell  Hygienic  Institute 


143M   WEST  65th  STREET 
NEW  YORK 


Modern  Electrical  Construction  ^Sgrtst 

able,  practical  guide  for  the  beginner  in  electrical  construction  and  the  journeyman  electri- 
cian, showing  the  latest  approved  methods  of  installing  work  of  all  kinds  to  comply  with 
the  safety  rules  of  the  National  Board  of  Fire  Underwriters.  Is  also  of  especial  value  to  elec- 
trical inspectors,  as  it  points  out  many  tricks  practiced  by  unscrupulous  persons  in  the  trade. 

250  pages,  illustrated  with  over  100  cuts  and  diagrams.     Pocket  size,  bound  in  limp  leather,  gilt  embossed.     Price,  postpaid, 
$1.50.      FREE  for  three  paid  yearly  subscriptions  to  POPULAR  ELECTRICITY. 

POPULAR  ELECTRICITY  BOOK  DEPARTMENT,    MONADNOCK  BLOCK,   CHICAGO 
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GUDEMAN  &  CO. 

Importers  and  Designers  of 

Artistic  Electrical   Decorations 

114.118  East  23rd  Street,  New  York,  N.  Y. 

T^RUIT  Trees,  Flower  Baskets,  Rose  Bushes,  Lanterns, 

Ferneries,  Center  Pieces,  Guirlandes,  Fruit  Baskets, 

Rose-Oak  and  HOLLY  Festoons,    Holly  Wreaths   and 

many  other  novel  and  pretty  designs. 

CHRISTMAS 

TREE 
OUTFITS 


n  ■ 

Miniature  and  Decorative 
Lamps  of  all  decriptions. 

Write  for  Catalogue  and 
Discounts 


Electrically  Lighted  Orange  Tree 


Electrically  Lighted  Rose  Basket 


Glass  Telephone  Mouthpiece 

Universal  Attachment  Fits  Any  Phone 

Is  a  sanitary  device  made  of  clear  crystal  glass  and 
is  rapidly  replacing  the  rubber  mouthpiece,  which  is 
an  ideal  breeding  place  for  all  sorts  of  germs.  En- 
dorsed by  prominent  bacteriologists,  health  depart- 
ments and  telephone  companies  throughout  the 
country. 

The  glass  part  can  be  instantly  removed  for  clean 
ing  and  as  quickly  readjusted. 

It  is  less  liable  to  breakage  than  the  rubber  mouth 
piece,  and  positively  gives  better  telephone  trans- 
mission. 

For  office,  store,  and  the  home. 

Equip  your  phone  now  and  take  no  more  chances 
of  contracting  disease. 

Sent  prepaid  to  any  address  in  the  United  States 
for  25c  each  in  stamps  or  coin. 

Light  is  the  greatest  destroyer  of  germ  life. 

AGENTS    WANTED— Write  For 
Special  Terms. 

THE  COMMERCIAL  APPLIANCE  CO, 

Suite  819,  135  Adams  St.  CHICAGO,  ILL. 


For  out  Mutual   Advantage  mention 


EARN 
$25.00  to  $50.00  Weekly 

IN  AUTOMOBILE  BUSINESS 

Chauffeurs,  Automobile  Salesmen  and  Repairmen  get  big 
pay  for  pleasant  work  because  the  demand  for  (rained 
men  exceeds  supply.  We  have  taught  hundreds 
(without  mechanical  ability)  and  we  can  teach  you  in  ten 
weeks  if  you  study  a  few  hours  a  week.  It  is  Interesting. 
Our  simple  mail  course  guarantees  thoro  efficiency  because' 
it's  personal.  Ask  our  graduates  who  are  earning 
$25.00  weekly  or  more  in   positions  we  obtained  for  them. 

Send  to-day  for  first  lesson — it's  free. 

Chauffeurs  and  competent  men  supplied  owners  and  garages. 

Empire  Auto.  Institute,  £»,?.•.&?  &<*: 

The.  Original  Automobile  School. 
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BUY  the  BOY  a  TOY 


TRANSFORMER 


A  Handsome  Christmas  Gift 

Something  worth  while.     Instructive  as  well 

as  Amusing. 

It  is  arranged  to  connct  to  any  Alternating  Cur- 
rent Lamp  Socket,  reducing  the  current  to  low 
voltages,  for  operating  Electric  Trains, 
Engines,  Motors,  Miniature  Lamps,  Etc.,  Etc. 


INDESTRUCTIBLE 


Purchase  Now 


FOR  SALE  BY  ALL  LEADING  ELECTRICAL   JOBBERS 

THORDARSON  ELECTRIC  MFG.  CO. 

220  Jefferson  Sfreet CHICAGO,  ILL. 


■mm 


mm 


TELEPHONE  MEN 

CUT  OUT  THIS  AD. 


Send  it  to  us  with  $1.50,  which 
will  entitle  you  to  a  year's  sub- 
scription (new  or  renewal)    to 

Popular  Electricity 

and  your  choice  of  these  valu- 
able books  on  telephony. 

DON'T  MISS  THIS 
BIG  CHANCE 

Both  books  and  2  years'  subscription 
for  $2.50. 


A  clear,  terse,  compre= 
hensive  work  on  the  con- 
struct  ion,  installation, 
care  and  management  of 
telephone  systems  and 
appliances,  including  ap- 
paratus and  methods  for 
testing,  locating  and  clear- 
ing of  "  trouble,"  with 
special  data  on  Farm 
Telephones  of  great  value 
to  builders  or  promoters 
of  "Rural  Lines.  179 
pages — illustrated. 

Strong  cloth  covers. 


TEUEPHONjL; 


2d  and  revised  edition 
A    practical     and     useful 
treatise    for    workers    and 
students,    in    a  clear  and 
simple  style. 

350  pages,  with  very 
many  illustrations,  dia- 
grams, circuits,  and  tables. 

B  eau  tif ully  bound  in 
black  cloth,  gilt  embossed. 


POPULAR  ELECTRICITY  PUB.  CO. 

Monadnock  Block,  Chicago,  111. 


_r; 
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A  Complete  Portable 

Power  Plant 

For  Pumping  or  Shop  Work 

This  is  an  entirely  new  type  of  gasoline 
engine— a  complete  little  Portable  Power 
Plant.  Needs  no  special  foundation,  no  belts, 
shafts  or  armsl  Ready  for  work  inside  of 
fifteen  minutes  after  it  comes!  Everything- 
but  the  gasoline  furnished  with  the  outfit! 
Pumps  800  to  1,000  gallons  per  hour!  Runs 
light  machinery  I 


The  Fuller  &  Johnson 
fARM 


It's  a  Wonder ! 

Nothing- else  like  it.  Has 
4-inch  pulley  for  running 
foot-power  or  hand-power 
machinery,  As  finely  built 
as  automobile  engines! 

Cannot  FREEZE 
or  Overheat! 

Self-cooling,without  fans. 
Practically  no  vibration.  At- 
tach pipe  for  extra  air  cham- 
ber and  it  will  throw  water 
high  as  a  house! 

The  very  thing  for  a  little 
workshop! 

Write  for  FREE  Engine  Book 

and  get  the  whole  story  of 
ihis  marvelous  little  Power 
I  Plant— the  fastest  selling  en- 
gine of  the  day.      Send  NOW! 

Address  FULLER  &  JOHNSON  MFG.  CO.    [36] 
504  Church  IT t.         [Established  1840]         Madison,  Wis. 


Electric  Light 


COMPLETE  light  outfits  including 
engine,  dynamo,  storage  battery 
and  switchboard  from  $500  up, 
depending  on  size  and  equipment; 
larger  plants  in  proportion.  Skilled 
attendance  not  necessary.  Same  en- 
gine can  be  used  to  operate  pump- 
ing plant  or  other  machinery.  Engine 
operates  on  gas,  gasoline,  kerosene, 
or  distillate. 

Send  for  catalog  No.  1163  CB. 


FAIRBANKS,  MORSE  &  CO. 

481  Wabash  Ave.,  Chicago,  111. 


The  A-B  Regenerative 

Flame  Arc  Lamp 

The  Latest  Development  in  Arc  Lighting 


ill' '^  ''"  '       — 

ill  JIMTr 

mil 

<£f/J 

\m 

Bums  70  Hours  on  One  Trim  of  Carbons 

Simple  in  Construction. 

Carbon  cost  I-J  less  than  other 
Flame  Arcs. 


Direct  or  Alternating  Current. 


Write  for  Bulletin  and  Prices. 


THE  ADAMS-BAGNALL  ELECTRIC  CO. 

CLEVELAND,  O. 

CHICAGO  OFFICE  ""TJPS *  T"0* 

303  Dearborn  St.  143  Llberty  St' 
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Remarkable  Feat  for  Wireless  Boy 

"  With  a  wireless  station  that  cost  him 
just  $19,  Elmer  Lamb,  an  18-year-Toledo 
boy,  living  on  Erie 
near  Galena  St.,  on 
Friday  picked  up  the 
U.  W.  Co.'s  2  K.  W. 
station  at  Atlantic 
City,  N.  J.,  and  a  few- 
minutes  later  picked 
up  the  cruiser  Okla- 
homa on  th  e  Atlantic 
coast,  and  the  station 
at  Cape  Cod,  Mass. 
The  feat  is  regarded 
as  remarkable  here. 
The  boy's  instru- 
ments complete  stood 
him  just  $19.  Sta- 
tion is  equipped  with 
a  60-foot  aer.al,  Fer- 
ron  detector,  tubular 
condenser,  tuning1 
coil,  and  2,000  ohm 
head  set 


The  Celebrated  Ferron  Detector 


FERRON  DETECTOR,  PRICE  $5.00 

—From"  Toledo  News-Bee  of  Sept.  18th,  '09 


The  Ferron  Detector  is  fast  becoming  the  acknowledged  de- 
tector for  high  class  wireless  work.  Guaranteed  to  be  excelled  by 
none  for  sensitiveness,  and  far  superior  to  any  detector  in  exist- 
ence selling-  for  J5-  00,  With  our  highest  grade  receiving  set.it 
has  a  proven  range  exceeding  2,000  miles.  Because  of  its  extreme 
sensitiveness,  no  battery  or  potentiometer  is  required.  It  will 
withstand  the  strongest  signals  and  remain  adjusted  for  weeks- 
The  users  of  electrolytic  detectors  will  appreciate  this  point.  The 
base  is  of  finely  polished  Italian  marble,  and  the  metal  parts  beau- 
tifully nickel  plated.  The  following  enthusiastic  letter  unques- 
tionably proves  the  Ferron  to  be  much  more  sensitive  than  any 
silicon: 

"My  profound  felicitations;  your  detector  is  certainly  a  bird,  and 
as  the  president  would  say,  it  has  all  others  done  to  a  frazzle. 
While  in  Beverly,  Mass.,  I  tested  it  out  with  a  silicon,  and  1  could 
get  P.  C.  (35  miles)  as  loud  as  I  could  get  P.  C  (15  miles)  on  the 
other." 

Receiving  set  with  a  proven  range  of   100  to   300  miles  $12.75 

"    800  to  1000      "  19.00 

"  "        "  "  "        "  1000  to  1200      "  29.00 

"  1500  to  2000     "  59.00 

Send  3c  STAMP  for  our  New  Big  Catalog  of  Anything  Electrical. 

J.   J.  DUCK,  428  St.  Clair  St.,  Toledo,  Ohio 


Wireless 
Telegraph  Apparatus 


We  manufacture  a  complete  line  of  Wire- 
less Transmitting  and  Receiving  Apparatus 
for  long  and  short  distance  work.  Wireless 
pamphlet  mailed  on  application. 

We  also  have  something  electrical  for  everybody,  described 
and  illustrated  in  catalogue  24E,  200  pages.     Ask  for  it. 

Manhattan  Electrical  Supply  Co. 

1 7  Park  Place,  NEW  YORK         1 88  Fifth  Ave.,  CHICAGO 


"WIRELESS  YOU  BET!" 

Tuning  Coils  400  Meters  Single  Slide,  $1.50;  Double  Slide, 
$1.75.  Silicon  Detector  with  Silicon,  $1.50.  Variable  Con- 
denser of  9  plates,  $2.50.  Variable  Condenser  of  15  plates, 
$4  00.  Enclosed  in  a  fine  mahogany  box.  Non-inductive 
Potentiometers,  $1.00  each.  Detectors,  Coherers,  Sending 
Helix  with  a  50  ft.  \"  brass  ribbon,  $3.50.     Send  for  circular. 

I.  WOLFF,  48P,  Garden  Street,  Brooklyn,  N.  Y. 


WIRELESS  APPARATUS 

AT 

EXCEPTIONAL    PRICES 

Junior  Receiving  Set,  Type  A 

11  articles,  Total  $12.00 

Our  Price,  delivered,  $10.00 
Standard  Receiving  Set,  Type  B 

A  fine  set  for  the  amateur,  Total  $17.00 

Our  Price,  delivered,  $15.00 
Professional  Receiving  Set,  Type  C 

A  thoroughly  efficient  set,  Total  $33.00 

Our  Price,  delivered,  $30.00 
For  description  see  our  advertisements  in  previous  numbers 
The  Tri-Mount  Wireless  Supply  Co, 

ROBT.  A.  CHANDLER,  Mgr. 

13  B  Irving  Street  BOSTON,  MASS. 


WIRELESS  TELEGRAPHY 

Our  new  factory  has  just  been  completed  and  consequently  we 
are  able  to  offer  a  larger  line  of  Wireless  Equipment.  We  consider 
quality  first  but  our  prices  are  not  unreasonably  high. 

A  few  examples:  The  I.  W.  Electrolytic  Interrupter,  $7.50,  may 
seem  a  little  high  priced,  but  in  an  instrument  of  this  kind  quality 
must  be  considered  first.  The  I.  W.  Oil  Key,  $2.50,  prevents  heat- 
ing and  sparking.  The  Five-Mile  Outfit,  $9.15,  is  complete,  ready 
to  set  up.  The  I.  W.  Tuning  Coil,  Double  Slide,  and  our  Variable 
Condenser  are  valuable  additions  to  any  Wireless  Stations.  All  our 
goods  fully  guaranteed.    Write  nearest  office  for  descriptive  circulars. 

International  Wireless  Co. ,  Dep'tE,  Box  17,  University  Sta. 
Los  Angeles,  Calif.  Lima,  Ohio 


Murdock  Wireless  Apparatus 


Consists  of  Double  Slide  Tuner, 
detector  with  fixed  receiving  con- 
denser and  is  mounted  on  a  solid 
mahogany  base. 

This  set  will  please  the  most  exact- 
ing experimenter  and  is  without  ex- 
ception the  finest  apparatus  offered 
at  the  price. 

Without  head  phones $8.00 

With  2000   Ohm   double  A  M 

head   phones $15.00 

Code  Card  and  Connection  Diagram 

with  each  set. 


Tunmg  Coil  is  wound  with  enamel 
wire  on  a  special  core  which  will  not 
be  affected  by  climatic  changes.  Spe- 
cial friction  slides.  Will  not  wear  or 
break  the  wire.  Coil  ends  are  made 
from  hard  rubber  composition. 

Will  tune  in  wave  lengths  to  1500 
meters. 

The  Detector  has  the  finest  adjust- 
ment features  and  is  finished  through- 
out in  hard  rubber  and  nickel,  the 
condenser  is  mounted  in  the  base  of 
Detector. 


OUR  NOVEMBER  LIST  SHOWS  THE  FINEST  LINE  OF  WIRELESS  APPARATUS  MADE. 
WM.  J.  MURDOCK  &  CO.,  SO  Carter  St.,  Chelsea,  Mass.  324  Dearborn  St.,  Chicago.  824  Folsom  St.,  San  Francisco. 
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PATENTS 
PATENT  ATTORNEYS 


jg%  j*  amm  n  y  m  a  Secured  Promptly  and  with  special  regard 
r    A  I    fclM    I  Vto  the  legal  protection  of  the  invention 

HAND    BOOK   FOR   INVENTORS  AND  MANUFACTURERS  SENT  FREE    UPON  REQUEST  ( 

C.  L.  PARKER,  Patent  Lawyer 

Patents,  Caveats,  Trade  Marks,  Copyrights,  Reports  as  to  Patentability,  Validity  and  Infringement. 

Patent  Suits  Conducted  in  all  States. 

»iririrwirKrir«J  .  American  Tire  Co  Automatic  Vending  Machine  Co.,  Lippincott  Pencil  Co.,  International  ure 
Trea^inf  Machine?? Co*  ,  oTobe  Machfne  and  Stamping  Co.,  Metal  Manufacturing  Co.,  Builders  Iron  Foundry  Morgan 
Mach iSf  and  Sneering  Co.?  Berkshire  Specialty  Co.,  Stewart  Window  Shade  Co  Macon  Shear  Co  Acme > Cauopy  Co., 
Ss  Manufacturing  Co  ,  Coi  Implement  Co.,  Columbus  Buggy  Co.,  National  Index  Co.,  Handy  Box  Co  Iron-Ola  Co 
B^odSche^al  Co.,  Alabama  Brewing  Co  National  Offset  Co., f Antiseptic  Supply  Co '-J^^^J0^^ 
uots  Refining  Co.,  Richmond  Electric  Co.,  Railway  Surface  Contact  Supplies  Co.,  National  Electric  WorKS,  modern 

Ek  Mr  "Parker  on  November  11903,  after  having  been  a  member  of  the  Examining  Corps  of  the  U.S.  Patent  Office  for 
over  five  years  resigned  his  position  to  take  up  the  practice  of  patent  law.  .m^tv-mu    ™     r* 

Address  12  McGILL  BUILDING  -  -  WASHINGTON,  P.  C. 


PATENTS  that  PROTECT 


"1 

nps. 
L86M 


1 


Samuel  G.  McMeen  Kempster  B.  Miller 

McMeen  &  Mi  Her 

Patent  Solicitors  and  Patent  Experts 
In  connection  with  our  telephone  engineering  practice  we 
make  a  specialty  of  securing   electrical  patents  for  inventors, 
and  of  giving  expert  advice  in  patent  matters.     We  also  have 
facilities  for  marketing  meritorious  electrical  inventions. 
1456  Monadnock  Block  333  Grant  Ave. 

CHICAGO  SAN  FRANCISCO 


PATENTS 


Procured  with  special 
regard  to  the  legal 
protection  of  the  in- 
vention. Booklet  telling  why  so  many  patents 
are  worthless  as  a  protection  sent  free  on  re- 
quest. 


Obed  C.  Billman,  Patent  Lawyer 


Cleveland,  Ohio 


p>  A  X  E N  T 

TRADE  MARKS  AND  COPYRIGHTS 
SECURED  OR  FEE  RETURNED 

Send  model  or  sketch  and  description  of  your  invention  for 
free  search  of  the  U.  S.  Patent  Office  Records. 

Our  Four  Books  mailed  Free  to  any  address.  Send  for  these 
books;  the  finest  publications  ever  issued  for  free  distribution. 

HOW  TO  OBTAIN  A  PATENT 

Our  Illustrated  80  page  Guide  Book  is  an  invaluable  book 
of  reference  for  inventors  and  contains  100  mechanical  move- 
ments illustrated  and  described. 

FORTUNES  IN  PATENTS 

Tells  how  to  invent  for  profit  and  gives  history  of  successful 

inventions.  ..„.—«.— 

WHAT  TO  INVENT 

Contains  a  valuable  list  of  inventions  wanted  and  suggestions 
concerning  profitable  fields  of  invention.  Also  information 
regarding  prizes  offered  for  inventions,  among  which  is  a 

PRIZE  OF  ONE  MILLION   DOLLARS 

offered  for  one  invention  and  $10,000  for  others. 
PATENTS  THAT  PAY 

Contains  fac-similes  of  unsolicited  letters  from  our  clients  who 
have  built  up  profitable  enterprises  founded  upon  patents  pro- 
cured by  us.  Also  endorsements  from  prominent  inventors, 
manufacturers,  Senators,  Congressmen,  Governors,  etc 

WE  ADVERTISE  OUR  CLIENTS'  INVENTIONS 

FREE 

in  a  list  of  Sunday  Newspapers  with  two  million  circuktioa  and 
in  the  World's  Pngrsss.    Sax  pie  Copy  Free. 

ELECTRICAL  CASES  A  SPECIALTY 

We  have  secured  many  important  electrical  patent*. 

VICTOR  J.  EVANS  &  CO. 

(Formerly  Evans,  Wilkens&  Co.) 
Main  Offices,  615  "F"  Street,  N.  W.,  Washbnfton,  P.  C. 
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POPULAR  ELECTRICITY 


Stoflft        TO 


Learn 

The 

Auto 

ANY  ONE  CAN  DRIVE  A  CAR-BUT  WHEM  IT  GOES  WRONG?       1  Y&Q.G 

BIG  PAT— BIG  DEMAND 

Get  Dyke's  Course  of  Automobile  and  Gasoline 

Engine  Instruction 

Something  new — Read  this — Only  $5  cash 

needed. 

Study  during  spare  time — Dyke's  Course  is  now  only  $10, 
payable  $5  cash  and  $5  in  30  days. 
You  would  never  miss  the  amount. 
The  Automobile  and  Gasoline 
Engine  profession  is  the  best 
profession  and  there  is  a  big  de- 
mand for  help  in  this  line. 

If  You  Could  Learn  all  About 
the  Automobile  and  Gasoline 
Engine,  in  fact  be  an  Automo- 
bile Expert,  be  able  to  set  valves 
and  time  the  ignition,  understand 
in  detail  the  engine  in  a  launch 
as  well  as  in  an  auto,  in  other 
words  be  an  Auto  Engineer  would 
it  be  worth  ten  dollars  to  you? 

If  we  could  prepare  you  so 
that  you  could  drive  a  car,  re- 
pair autos  or  launches,  in  fact  so 
thoroughly  understand  the  sub- 
Dyke's  System  is  Something  New.    ject  that  you  could  open  a  repair 
We  Teach  with  WORKING  MODELS    shop  if  you  wanted,   don't  you 
which   Actually  Work,    as   well    as    think  it  would  be  ten  dollars  well 
Lessons  and  Charts.  invested  ? 

If  you  own  a  Launch  or  an  Auto  don't  you  know  Dyke's  Course  of 
Instruction  would  be  worth  ten  times  the  cost? 

DON'T  YOU  BELIEVE  WE  CAN  TEACH  BY  MAIL? 
Then  let  us  have  the  pleasure  of  sending  you  a  new  pamphlet,  just  out, 
with  reproductions  of  original  letters  from  Doctors,  Lawyers,  Clerks, 
Mechanics,  Ministers  and  others — Let  us  show  you — 

HOW  WE  TEACH  YOU; 
by   a  system  of  Working    Models   of 
Engine,  Carburettor,  Magneto,  etc.,  that 
actually  work,  and  our  Interesting  Les- 
sons and  Charts. 

Just  Imagine,  having  in  your  room 
an  engine  cut  in  half  and  with  each 
and  every  part  lettered  and  numbered, 
also  a  Carburettor  and  Magneto  lying 
on  your  study  table  while  you  study  our 
interesting  course  —  that's  practically 
what  we  give  you  in  our  Working 
models.  You  will  play  with  these  models  like  a  boy  with  a  toy  and  the 
more  you  play  the  clearer  the  subject  will  be  to  you. 

In  Addition  we  give  24  lessons,  which  are  so  interesting  you  will 
finish  them  all — they  are  illustrated  with  34  large  clear  Charts. 

We  Teach  You  everything  there  is  to  learn  about  the  Automobile  and 
Gasoline  Engine  such  as  valve  setting,  timing  ignition,  how  the  cylinders 
fire,  construction  of  all  forms  of  Magnetos  and  how  to  set  them,  storage 

batteries  and  all  systems 
of  wiring,  and  many  other 
important  subjects. 

Don't  you  think  you 
would  become  inter- 
ested ?  Sure  you  would. 
One  Customer  Said: 

"I've  learned  more  in 
three  weeks  study  of  your 
Course  than  during  my 
ten  years  work  around  the 
shop." 

Another  customer  who 
knew  nothing  about  the 
Auto  or  Gasoline  Engine 
says  he  can  now  run  any 
car  and  set  valves,  etc. 

Dyke's  Course  is  the 
only  course  in  the  world 
which  can  successfully  be 
taught  by  mail.  We  use 
wonderfully  clever  Work- 
ing Models  (made  in 
Europe)  of  the  Gasoline 
Engineand  Magneto  and 
Carburettor  that  actually 
work  and  they  picture  the 
meaning  while  you  study 
our  interesting  Instruction 
Pamphlets, 


STUDY  DURING  SPARE  THEE  AT  HOME 


Mr.  DYKE  was  the  first  Auto  Supply  man  in  America  and  built  the 
fifth  successful  Automobile  in  this  country.  His  experience  is  em- 
bodied in  this  course.  Mr.  Dyke  made  a  special  trip  to  Europe  to  se- 
cure additional  matter  for  this  great  Course.  The  working  models  were 
designed  and  are  made  in  Europe  by  a  leading  mechanical  artist. 

No  matter  how  much  you  would  pay  you  could  not  possibly  get  a 
course  equal  to  this  one. 

SPECIAL  TRIAL  OFFER.  Send  us  $5  Cash  and  your  promise 
to  pay  the  other  55  in  30  days.  We  will  then  send  you  the  Course  and 
will  give  you  two  days  time  for  inspection  and  if  you  don't  like  it  return. 

XMAS  PRESENT — what  would  make  a  better  or  more  sensible 
present?  , 

INSTRUCTIVE  PAMPHLET 
SEND  FOR  IT  TODAY 

DYKE'S  CORS'P  SCHOOL  MOTORING 

1300  New  Bank  Commerce  TSIdg.,  ST.  LOUIS 


WIRELESS 

EXPERIMENTERS 

Here's  What 
You   Need 


WIRELESS   TELEGRAPHY 
MADE  SIMPLE 

By  VICTOR  H.  LAUGHTER 


WIRELESS    TELEPHONE 
RECEIVERS 

AND 

CONSTRUCTION  OF  A 
WIRELESS   TRANSFORMER 

By  ALFRED  P.  MORGAN 


HOW  TO  MAKE  A  POLAR- 
IZED  RELAY 


ALL  IN  ONE  BOOK 


25c 


^  The  above  articles  appeared  in  issues  of 
POPULAR  ELECTRICITY,  now  out 

of  print.  They  contain  just  the  information 
necessary  for  the  construction  and  operation 
of  simple  wireless  equipments.  We  have 
revised  and  reprinted  them  in  book  form 
which  will  be  immensely  helpful  to  you  in 
your  work.  The  edition  is  limited  so  fill 
in  and  mail  the  attached  coupon  at  once. 


Popular  Electricity  Book  Dept. 

1252  Monadnock  Block,   CHICAGO,   ILL. 

Enclosed  find  25  cents  for  which  send  me  "Wireless 
Telegraphy  Made  Simple,"  embodying  also  "Wireless 
Telephone  Receivers,"  "Construction  of  a  Wireless 
Transformer,"  and  "How  to  Make  a  Polarized  Relay." 


Name  .  .  . 
St.  &  No. 
City 


State . 
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POPULAR  ELECTRICITY 


-TF^IS  THOUSAND  TELEGRAPHERS  U/ANTED 

by  railroads,  commercial  companies  and  Wireless  Companies.     Onh  in  America  teaching 


We  opiate  fifteen  Wireless  Stations.     Main  Line  R.  R  Wires  in  each  of  our  Institutes. 

Supervised  by  R.  R.  Officials.     Write  for  prospectus. 

NATIONAL     TELEGRAPH     INSTITUTE 

C.NC.NNAT.,  0H.0  PH.LADELPH.A,  PA.  MEMPHIS,  TENN.  DAVENPORT,  .OWA  PORTLAND,  ORE. COLUIV^S. 


J 


COPY    THIS    SKETCH 

and  let  me  see  what  you  can  do  with  it.  You  can 
earn  $20.00  to  $125.00  or  more,  per  week  as  illus- 
trator or  cartoonist.  ,   •   j-jj„,i 

My  practical  system  of  personal  individual 
lessons  by  mail  will  develop  your  talent.  I-  ltteen 
years  successful  work  for  newspapers  and 
magazines  qualifies  me  to  teach  you. 

Send  me  your  sketch  of  President  Taft  with  6c 
in  stamps  and  I  will  send  you  a  test  lesson  plate, 
also  collection  of  drawings  showing  possibilities 

THELANDON  SCHOOL  2&SS5 

1451  Schofield  Bldg.,  Cleveland,  O. 


f 


LEARN  CHIROPRACTIC 

The  new  method  of  drugless  healing 
EARN  $50  TO  $100  PER  WEEK 

Our  free  book  tells  how  you  can  learn  to  detect  dis- 
ease and  remove  the  cause  by  Howard  s  method  of  Spinal 
Adjustment.  Positively  the  mostsimple.direct.advanced 
and  scientific  method  of  drugless  healing  Based  on  un- 
errin"  natural  laws.  Anyone  can  understand  it;  learned 
in  spare  time.  Improve  your  social  prominence  and 
financial  standing  Start  now  on  the  road  to  honor  and 
success. Write  forf  reebookandspecia.  scholnrshipotter 
r  NATIONAL  SCHOOL  OF  CHIROPRACTIC  « 
1732  W.  Congress  St.,  DopU 8       Chicago.  III. 


CAHT  YOU  WRITE  WELL? 
Cl=) 

Walter  Thomson 
P  O.  Box  55,  Fargo,  N.D. 

State  whether  you  wish  slant  (60°).  medial   (75°),  or  vrt.c*. 

Memory  tiie    Basis 


Send 


for  a  full  set  of  my  PATENT  PEN 
PRACTICE    SHEETS    and   if   not 

beneficed,   return  to   me  and  get 

I    YOUR   MONEY  BACK    | 


rtYBOOK, 


BH01 
TO 


the: 

KEY 

TO 

.  Success 

are  no  greater  intellectually  than 
your  memory.     Easy,   inexpensive.    Increases 


-=^^!*  income;  gives  ready  memory  for  faces,    names, 
REMEMBERbusiness  details,    studies,  conversation;  develops 

WRITE  TO-DAY  will,    public    speaking,    writing,    personality. 
Dickson  Memory  School,  929  Auditorium  Bldg.,  Chicago 


Prof.    Genung 
Enqlish 


Home  Study  Courses 

Over  one  hundred  Home  Study  Courses  under 
professors  in  Harvard,  Brown,  Cornell  and  lead- 
ing colleges.  

Academic  ind  Prepantory.  Agricultural,  Commercial, 
Normal  and  Civil  Service  nepartments. 

Preparation  for  College,  Teachers'  and  Civil 
Service  Examinations. 

250  page  catalog  free.     Write  to-day. 

THE  HOME  CORRESPONDENCE  SCKOCL 

Dept.   100,  Springfield, -fflass. 


Learn  Telegraphy 


At  My  Practical  School 

Only  achool  graduating  full-fledged  operators.  Estab- 
lished 1874.  Housed  in  its  own  large,  modern  build- 
ing. Equipped  with  R.B.  train  wire.    Endorsed  by 
Railroad  and  Western  Union  officials.  Exclusive 
1  methods.  Teachers  are  practical  experts.    Living  ex- 
penses earned.  Easy  payments.  Positions  always  open 
-I  will  help  you.    Correspondence  course  if  desired, 
Morse  or  Wireless.    Catalog  Free.    GEO.  M.  DODGK, 
b.,  Dodge's  Institute,         21st    St., Valparaiso.  Ind. 


ELECTRICITY 

Practically  and  Individually 

TAUGHT 

Our  pupils  actually  handle  the  tools  and  ma- 
chinery.— Instructors  stand  beside  them, direct- 
'  ing,  criticising  and  showing  them  how  to  work. 
1  — Day  and  Evening  sessions. — Call  and  in- 
spect our  school  and  equipment  or  write 
for  prospectus. 

New  York  Electrical  School 

40  West  17th  Street.  New  York 


till   lAf*       ILLUSTRATING 
W  II  INLr      CARTOONING 

aS  DESIGNING 

aught  By    mechanical 

ARCHITECTURAL 

/VC/PTF     SHEET  METAL 

PATTERN 


-WAY 


You  can  learn  at  home  in  spare  time  to  be  a  com- 
mercial artist  or  draftsman.  We  quickly  fit  you  for 
practical  work.  Our  students  earn  money  and  hold 
positions  while  studying.  Personal  criticisms  by  Instruc- 
tors trained  in  this  country  and  Europe;  and  special  in- 
struction to  develop  your  individual  talent.  You  submit 
work  as  it  is  done.  You  pay  as  you  go;  no  large  advance 
'payment  required.  We  guarantee  proficiency  or  return 
tuition  Write  for  illustrated  catalogs  and  say  which  you  wish  to  learn 
Illustrating,  Cartooning,  Commercial  Ik'signlne,  Mechanical 
I>rawlnff,  Architectural  l>rawine.  or  Sheet  Metal  Pattern 
llral'tliiu-     If  y°u  can  attend  our  Resident  School,  say   so.     Estah.  1H98 

The  Acme  School  of  Drawing.         337  S  St.,  Kalamazoo,  Michigan, 


Salesmen    Wanted 

We  receive  calls  for  thousands  of  Salesmen  and  have  assisted  thousands  of  men  to  secure  pood  posi- 
tions or  better  salaries.  H  undreds  of  them  who  had  no  former  experience  and  who  formerly  earned 
from  $45  to  $75  a  month  now  earn  $100  to  $1000  a  month.      No  matter  whether  you  are  a  new  be- 
ginner or  an  old  hand  at  the  game,  our  eight  weeks  course  in  Salesmanship  by  mail  will  enable 
you  to  increase  your  earning  power  from  two  to  ten  times  what  it  is  at  present;  and  our 
FREE  EMPLOYMENT  BUREAU  will  assist  you  to  get  a  good  position.     Thous- 
ands of  good  positions  will  be  open  for  the  early  spring  rush;  prepare  for  one  of  them 
now.    Salesmanship  is  the  most  independent,  delightful,  well  paid  profession  in  the 
world,  and  the  demand  always  exceeds  the  supply.      Scores  of  the  wealthiest,  most 
famous  men  in  the  U.  S.,  such  as  Marshall  Field,  the  great  dry  goods  merchant 
of  Chicago,  Ex-postmaster  General  John  Wanamaker,  the  great   merchant  of 
New  York  and  Philadelihia;  several  of  Andrew  Carnegie's  millionaires  and 
scores  of  others  got  theirstart  selling  goods  on  the  road.     Your  chance  is 
as  good  as  theirs  was.    Thousands   of  Traveling  Salesmen  earn  from 
$2500  to  $10,000  and  up  as  high  as  $25,000  a  year  and  all  expenses.    If 
you  are  ambitious  and  want  to  enter  the  best  paid  profession  on 
earth,  fill  out  coupon  and  send  for  our  free  book,  "A  Knight  of 
the  Grip"  today— it  will  tell  you  how  to  do  it.     Address  Dept. 
428  National  Salesmen's  Training  Association 
Chicago,  New  York,  Kansas  City,  Minneapolis,  San  Francisco,  U*  S.  A 


POPULAR  ELECTRICITY 


VITAL  POWER 


You  get  the  enjoyment  out  of  Life 
<  that   nature    intended    you    should 
have,  if  health  prevails. 

The  Swedish  Electric 

Vibrator 


Swedish  Electric  Vibrator 
No.  5 

Operates  on  any  electric  light  current,  anywhere,  direct 
or  alternating. 

The  only  massage  Vibrator  that  gives  the  TRTJE 
Swedish  rotary  movement,  fast,  medium  or  slow.^  Noise- 
less in  its  operation,  mechanically  perfect  and  with  ordi- 
narv  care  will  last  a  lifetime. 


$25. 


00 


'will  cultivate  your  system  up  to  the  top  notch  stand- 
ard; it  will  CURE  nearly  every  ailment;  it  will  give 
you  VITAL  POWER;  it  will  throb  and  thrill  you 
into  a  tireless  human  engine  with  POWER  to  think 
TWICE  AS  CLEARLY  and  DO  twice  as  MUCH. 
When  you  come  in  from  a  hard  day's  work,  it  will 
SOOTHE,  REST  and  REVITALIZE  you  from 
head  to  foot;  it  will  cause  your  blood  to  go  LEAP- 
ING and  BOUNDING  through  your  veins  and 
arteries;  cause  the  flow  of  nerve  fluids  to  saturate 
the  innermost  nerve.  You  can  actually  feel  disease 
and  weakness  being  driven  from  you  and  NEW 
LIFE  and  power  being  generated. 

The  50,000  penetrating,  revitalizing  strokes  per 
minute  convey  to  the  flesh  a  very  peculiar  vibration, 
unlike  any  sensation  you  ever  realized.  It  SETS 
LOOSE  in  the  blood  and  lymphatic  vessels  all  stray 

and  impure  matter  that  CLOG  UP  the  capillaries.     These  im- 
purities are  poisoning  and  weaking  your  system  and  need  only  to 

be  RATTLED    LOOSE,  combined  with  blood  so  that  it  can 

and  will  be  TAKEN   OUT   OF   THE   BODY  through   the 

excretory  organs. 

It  takes  a  big,  illustrated  book,  with  charts  and  diagrams 

and  instructions  in  PLAIN  ENGLISH  to  SHOW  and  TELL 

HOW  OUR  VIBRATOR  will  cure  any  ailment,  correct  any 

physical  condition.    We  will  send  it  to  you  FREE.    Our  Great 

Expert  will  write  you  a  special  letter  of  advice  on  ANY  male  or 

female  disorder,  disease,  or  condition,  FREE  of  charge,  if  you 

will  write  us  a  history  of  YOUR  or  YOUR  FRIEND'S  case. 

Don't  neglect  to  write  us  today. 

Our  Vibrator  runs  with  batteries  or  any  electric  light  cur- 
rent; works  in  the  farm  home  as  well  as  where  they  have  electric 

lights,  comes  in  an  elegant,  portable  case,  including  six  cells  of  Swedish^Electric  Vibrator 

powerful  electric  batteries,  and  all   the   different   applicators.  No.  2 

Full  and  complete   instructions    accompany   each   outfit      So      2S*^J3H^£S£ 

simple,  a  child  can  safely  operate  it.   Electric  shock  absolutely 

impossible.     Write  now  for  the  big,  FREE  book.     We  pay  aW 

express  charges  on  Vibrators, 


5,  but  for  the  use  of  those  not  having 
access  to  the  electric  light  current. 


$15.22 
Swedish  Electric  Vibrator  Company 


611-621  Farragut  Avenue 


CHICAGO,  ILL. 
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NEW    HOLIDAY    OFFER 


SPECIAL  LOW 

PRICE  ON  THIS 

POWERFUL 

Solenoid 
Electric 
Engine 

Runs  like  Lightning. 

THIS  engine  is  made  to  run  for 
a  long  time  on  one  cell  of 
dry  battery.  This  without  doubt 
the  best  made  electric  engine  for 
its  size  on  earth. 

The  base  and  frame  are  made 
from  cold  rolled  steel; — the  coil  is 
hollow,  thereby  allowing  the  driv- 
ing shaft  to  be  operated   on    the 
solenoid  principle. 
The  position  of  the  reversing  lever  controls  the  speed  and  direc- 
tion the  engine  will  run. 
Speed  about  iooo  revolutions  per  minute.     Two  or  three  cells  of  battery  increases  speed 
and  power  wonderfully. 

Will  operate  toy  devices,  attract  attention  in  a  show  window,  run  a  small  fan,  and  is  a 
source  of  endless  amusement  and  instruction.      Batteries  can  be  purchased  anywhere  for  15  to  20c.  each. 

Finish  of  frame,  fine  black  enamel,  large  brass  fly  wheel  is  bright  clipped  cylinder  of  coil  casing  in  English  vermillion  red, 
which  makes  this  also  the  finest  finished  and  appearing  engine. 

Every  engine  comes  in  an  individual  box  with  complete  directions  for  operating.     Delivered,  charges   prepaid,  to  any  address 
in  the  United  States,  on  receipt  of 

50  CENTS  EACH.    CANADA  75  CENTS  EACH. 

SWEDISH  AMERICAN  ELECTRIC  CO.,  1755  Berwyn  Ave.,  Chicago,  111. 


HTHIS  box  of  HURD'S  best  Station- 
■*■  ery,  including  two  sizes  of 
writing  paper,  steel  die  stamped  with  a 
specially  made  to  order  die  of  two 
initials,  and  two  sizes  of  envelopes, 
also  script  name  plate  and  50  cards, 
price  $3.75,  cash  with  order 


Makes  a  Fine 


X 


mas 


Gift 


£>rfjaum  Engnnring  Sc  f rutting  (Ca 

ENGRAVERS     BY     ALL     PROCESSES 
MILWAUKEE,  0  0  0  WISCONSIN 


For  our  Mutual   Advantage   niemion    Popular   Eieetrielty  when   writing  to   Advertisers. 


POPULAR  ELECTRICITY 


*3.000K>*10.000 

IN  THE  REAL  ESTATE  BUSINESS 


e teach  you  by  mail  every  branch  of  the  Real  Estate,  General 
Brokerage,   and   Insurance   Business,     and  appoint  you 
SPECIAL  REPRESENTATIVE 

of  the  oldest  and  largest  co-operative  real  estate  and  broker- 
age company  in  America.  Representatives  are  making  §3,000 
to  $10  000  a  year  without  any  investment  of  capital.  Excellent 
opportunities  open  to  YOU.  By  our  system  you  can  begin 
making  money  in  a  few  weeks  without  i  nterfermg  with  your 
present  occupation.  Our  co-operative  department  will  give  you 
more  choice,  salable  property  to  handle  than  any  other  insti- 
tution in  the  world.  A  Thorough  Commercial  Law  Course 
FREE  to  Each  Representative.     Write  for  62-page  book.  free. 

THE  CROSS  COMPANY,        3313  3eaper  Block,  Chicago 


DYNAMO-MOTOR    $3.85 

(A  Dynamo  and  Motor  in  One) 

As  a  dynamo, it  will  develop  40  C.  P.  easily  oper- 
ate indaction  coils;  charge  storage  batteries; 
decompose  water;  electroplate,  etc.  As  a  motor 
will  operate  sewing  machine,  jewelers'  lathe, 
emery  woeel, circular  paw, advertising  devices, 
and  other  useful  appliances. 

Send  stamp  for  our  1909  catalogs  Nos.  9  and 
10  of  new  things  electrical. 

ARROW  ELECTRIC  CO. 

1346  Van  Buren  St.  Chicago,  111. 


FOOT  AND  ELECTRICAL  DRIVEN 


Power  and  Turret  Lathes, 

Planers,    Sharpners,  and 

Drill   Presses. 

Write  today  for  our  Complete  Catalog. 

Shepard    Lathe    Co. 

B.  131  W.  2nd  St.,  Cincinnati,  Ohio 


flNTI-NSCOTINE  PIPE 

"Get  the  Pleasure  Without  the  Poison"  t™j<> 

The  Pipe  They  Let  You  Smoke  At  Home  Mark 

Looks  and  colors  like  meer- 
schaum.  Absorbs  the  nico- 
tine and  keeps  on  tasting 
sweet.  You neverhad such 
an  enjoyable  smoke. 
Order  3  or  More  Today 

H.  MENCES 

The  Smokers'  Friend 
378N.  7th  St..  St.  Loni«.  JTo 


40° 

iree  For 

$1.00 

Sent    Prepaid 
Anywhere 
Money  Back  If 
Not  Satisfactory 


Before  Designing  Your 

ELECTRIC  MOTORS  OR  DYNAMOS 

Send  for  our  Circular  of  castings  and 
parts.  Armature  discs,  commutator s,  brush 
holders,  etc.,  for  Motors  of  1-10  to  2  h.  p. 
Dynamos  to  25  light.  FINISHED  MA- 
CHINES AT  LOW  PKICES. 

"We   always   have   a  few   second  hand 
Motors  and  Gas  Engines.    If  you  need  any- 
thing in  a  mechanical  line  write  us. 
F.  E.  AVERILL,  Mgr. 

851  7th  St.,  Buffalo,  N.  Y 


ELECTRIC 


GOODS     FOR     CHRISTMAS. 

The  World's  Headquarters  for  Dynamos, 

Motors,    Fans,   Toys,    Batteries,    Belts, 

Bells,  Pocket  Lamps,  Toy  Railways,  Books,  etc.      We  undersell 

All.    Fortune  for  Agents.    If  it's  electric  we  have  it.     Big  Cat.  3  cts. 

OHIO  ELECTRIC  WORKS,  CLEVELAND,  OHIO 

m  How  to  Construct  a  Practical 
Wireless  Telegrai" 

With  illustrations,  diagrams,  and  fine  copy  of  the  Codes,  25c.    A  2o 

stamp  brings  our  bulletin  of  wireless  supplies. 

CHICAGO  WIRELESS  SUPPLY  CO. 

Room  52C.  Auditorium  Office  BIdg.  Chicago,  III. 


HOW  TO  TEST 

With  a  Voltmeter 

resistances,  batteries,  coils,  etc.,  and  to  locate 
trouble  on  telephone  and  other  cir- 
cuits, described  in  our  catalog  No. 
14.  Send  for  it.  It's  free  and  de- 
scribes also  our  accurate,  compact 
and  inexpensive  voltmeters,  am- 
meters and  volt-ammeters. 

L.  M.  PIGNOLET,  78  Cortlandt  St.,  NEW  YORK 


TURN  your  spare  time  into  cash.     No  matter  where 
vou  are  employed,  you  can  make  easy  money  and 
lots  of  it  working  for  POPULAR  ELECTRICITY 
Our  salary  plan  is  the  most  liberal  ever  offered.     Send 
stamp  for  particulars. 

POPULAR  ELECTRICITY    PUB,  CO. 

Circulation  Department 
Monadnock  Block  CHICAGO,  ILL. 


Mr.  Field 


GOVERNMENT  POSITIONS 

A  Civil  Service  Manual  by  Ewart,  Field  and 
Morrison  prepares  for  the  examinations. 

Adopted  by  over  500  Business  Colleges,  Y.  M. 
C.  A.'s,  and  Public  Evening  Schools. 

Three  volumes  with  maps,  $2.50  postpaid 
250  page  Home  Study  catalog  free.    Write  to-day. 

THE  HOME  CORRESPONDENCE  SCHOOL 

Dept.   129,  Springfield, 


Mass. 


TELEGRAPHY 

Trie  Omnigraph  Automatic  Trasmitter  com- 
bined with  standard  key  and  sounder.  Sends 
you  telegraph  messages  at  any  speed. 

5  Styles,  $2  up.       Circular 
free. 

OMNIGRAPH 
MFG.  CO. 

39  H.  Cortlandt  St.,  New  Vrk 


ROTH 


ELECTRIC  MOTORS 
POLISHING  LATHES 
FORGE  BLOWERS 
SPECIAL  MACHINERY 

ROTH  BROS.  &  CO. 

419  W.  Adams  St. 
Chicago,  111. 


TWO  COMPLETE  TELEPHONES 

READY  TO  INSTALL    $4. 25 

Guaranteed  satisfactory  or         * 

money  cheerfully  refunded. 
CENTRAL  TELEPHONE  &  ELECTRIC  CO. 
2139  Lucas  Avenue  St.  Louis,  Mo. 


MODELS  SPECIAL 

WORK  TOOLS  MACHINERY 

NATIONAL  STAMPING  AND  ELECTRIC  WORKS 
153-159  Si  JEFFERSON  STREET.  CHICAGO.  ILL." 


THE   BEST   SF»ARK.    F»LUG   MADE,    ONLY    SOo 

The  L.  B.  is  a  Standard  Plug  at  a  Popular  Price.  We  challenge  you  to  find  a  "freak"  idea  in  its 
design.  Note  these  features:  Porcelain  is  under  no  stress  as  the  central  electrode  is  supported  at 
the  upper  end  only.  Absolutely  no  leakage  as  the  expansion  and  contraction  of  the  metal  body  is 
taken  up  by  two  McKim  copper  gaskets,  one  abdVe  and  one  below  the  shoulder  of  the  porcelain. 

These  porcelain  plugs  were  75c -now  50c.     Mica  plugs  for  75c— were  $1.00. 


LEMKE-BRIGGS  ELECTRIC  CO.,  Dept.  P  E  MILWAUKEE,  WIS. 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 
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1,000 

Wireless 

Operators 

Wanted 


,  All  ovtr  the  country  today  the  big 
wireless  telegraph  and  telephone  cor- 
porations are  endeavoring  to  get  reliable, 
trustworthy-  operators. 
q  The  demand  is  greater  than  fb°  sup- 
ply  good,    men    are    scarce.      -Lt  s    tne 

golden  opportunity  for  the  young  man 
of  brains  and  ability. 

i       A  Complete  Course  for 
Wireless  Students 

The  American  Wireless  Institute,  which  is  the 
nost  compete  school  of  its  kind  in  the  United 
States,  is  now  preparing  hundreds  of  young  men 
and   women    to    fill  positions  of   trust  as  wireless 

oPWe°teach  by  the  only  satisfactory  method — 
practical  working  experience.  Our  study  rooms 
are  filled  with  complete  wireless  instruments- 
students  get  the  actual  experience  of  sendmg  and 
receiving  messages. 

We  educate  our  students  in  Wireless  construction 
in  oil  its  branches— teach  them  the  proper  care  and 
use  of  all  instruments  in  Wireless  work. 

Wireless  Operators  Get 


Big  Salaries 


It 


The  pay  for  Wireless  operators  'and  engineers 
ranges  from  $60  to  §175  per  month,  according  to 

a.t)ilitv 

But  this  is  rot  all— think  of  the  vast  opportuni- 
ties offered  in  the  Wireless  field,  for  the  young  man 
who  is  industrious  and  rehaUe. 

Big  corporations,  with  millions  of  capital  are 
entering  this  field  and  there  is  absolutely  no  limit 
to  the  advancement  offered  to  the  man  with  push 

anEverv  young  man  who  is  mechanically  inclined 
should  have  our  catalog— it  gives  complete  details 
of  our  course— shows  you  plainly  how  we  teach  you 
to  become  a  Wireless  operator.  e 

Positions  Waiting  for 
Our  Students 

We  are  continually  receiving  at  "our  'office.fre- 
quests  from  every  part  of  the  country  foi framed 
men,  and  it  is  an  etsy  matter  for  us  to  tod  god 

positions  for  our  stu  lcnts  as  fast  as  they  tit  tiiun- 
selves  for  practical  work.  . 

Don't  let  this  chance  slip  by.  Sit  down  right 
now  and  write  for  our  prospectus.  We  will  send 
complete  details  by  return  mail. 

AMERICAN  WIRELESS  INSTITUTE 

71  University  Blag.  DETROIT,  MICH. 


THE  RADIO 

Telephone  Holder 


is  needed  by  every  user 
of  a  Desk  Telephone 

The  Radio  is  the  most  practical  and 
convenient  telephone  holder  ever  de- 
vised. It  is  adaptable  to  any  make 
of  desk  telephone  and  can  be  fastened 
to  either  roll  or  flat  top  desk.  Its 
adjustable  and  flexible  construction 
permits  the  telephone  to  be  used  from 
anv  angle  and  any  position—  sitti  ig  or 
standing— on  either  side  of  the  desk. 
It  keeps  the  telephone  up  off  of  the 
jjgsi — saves  valuable  desk  space — and  ,. 
positively  prevents  accidents — over-__ 
turned  'ink-wells— telephone 
falling  on  the  floor,  etc. 

The  Radio  is  simple  in  con- 
struction— strong,  and  has 
fewer  parts  than  any  other 
holder  on  the  market.  And 
anv  one  can  install  it  in  five 
minutes.  No  disturbing  of 
telephone  cords  or  wiring 
necessary.  Its  suspension  jo:nt  is 
ball-bearing,  insuring  ease  of  mo- 
tion. All  parts  are  malleable  and 
non  -breakable.  Beautifully 
finished  in  fine  enamel  and 
oxidized  copper. 

How  the  Radio  works 

It  is  never  in  the  way  but  always 
ready  for  instant  service — sitting 
or  standing. 

It  is  adjustable — flexible  and  ball 
bearing.  It  permits  you  to  ad- 
just the  telephone  to  your  position. 

Your  caller  on  the  opposite  side 
of  desk  can  use  telephone  without 
either  of  you  getting  up. 

The  Radio  permits  one  telephone 
to  serve  three  or  more  people  with 
remarkable  convenience. 

The  user  can  tilt  the  Radio  in 
any  position  to  suit  his  conveni- 
ence. When  released  it  resumes 
its  normal  or  vertical  position. 

Oar  Satisfaction  Guarantee 

The  price  of  the  Radio  Tel- 
ephone Holder  is  $3.50 — but 
a  small  part  of  its  real  worth. 
Mail  us  this  amount  today 
and  we  will  send  you  this 
biggest  convenience  ever 
placed  upon  a  desk.  Use  it 
ten  days  and  if  not  more  than 
pleased  return  it  and  we  will 
give  you  your  money  back. 
Address  "Holder  Depart 
ment". 
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SWEDISH  AMERICAN  TELEPHONE  COMPANY 


Kansas  (It  t  Itrnnrli  , 
115  W.  Sixth  Ave. 


CHICAGO, 
1760  E.  Ravcnswood  Park. 


Agents  Wanted. 
J.ili.rnl    Profit*. 


Lon?  Distance.  Local.  Rural  Party  Line,  Hotel,  1'ortaMe  and  Inter-commun- 
icatln*  Telephones,  Switchboards  and  Complete  Systems.  Electrical  Supplies  ol 
•very  description.     Buy  Irom  manufacturer  direct  and  save  two  or  three  profit* 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Adyertlsers. 
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FREE   INFORMATION   COUPON 

American  School  of  Correspondence: 

Please  send  me  your  Bulletin  and  advise  me  how  I  can 
qualify  for  position  marked  "  X." 


•  Book-keeper 

•  Stenographer 

■  Accountant 

■  Cost  Accountant 

•  Systematizer 
Cert'f  d  Public  Acc't 

.  Auditor 

Business  Manager 
Commercial  Law 


•  Draftsman 

•  •  Architect 
• .  Civil  Engineer 

•  •  Electrical  Engineer 
■  Mechanical  Engineer 

•  Sanitary  Engineer 

•  Steam  Engineer 
.  Fire  Insurance  Eng'r 

•  College    Preparatory 


NAME 

ADDRESS 

OCCUPATION  

(Popular  Electricity  12-09.) 


Just  a  common  job  means  just  a  com- 
mon salary. 

Imagine  for  a  moment  that  from 
twenty  to  forty  years  have  been  added 
to  your  life — that  you  have  reached  the 
age  of  fifty  or  sixty. 

What  are  you  doing  today  that  will  enable 
you  to  forecast  something  better  for  this 
later  period,  than  just  a  common  job  and  a 
common  salary. 

Only  one  class  of  men  are  absolutely  sure  of 
being  able  to  maintain  their  full  earning  capacity 
after  fifty.  These  are  the  trained  men — men  who 
have  fortified  themselves  in  youth  against  the  com- 
mon job  problem  which  confronts  the  untrained 
man  at  any  time  in  life. 

Why  not  give  yourself  the  advantages  of 
something  better  than  a  common  education  and 
insure  against  the  common  job  problem  before 
it  is  too  late  and  you  have  lost  ambition? 

Don't  give  old  age  a  chance.  Let  the 
American  School  train  you  so  your  services  will 
be  desired  and  sought  after — not  endured  or 
overlooked. 

Fill  in  and  mail  us  the  coupon.  Let  us  tell 
you  how  you  can  qualify  for  the  position  to 
which  you  aspire  in  either  the  great  fields 
of  Engineering  or  Business. 

We  Help  Men  Help  Themselves 


Bus. 


AMERICAN  SCHOOL  OF  CORRESPONDENCE 

CHICAGO,    U.    S.    A. 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


kicE  10  cents         "IN  THE  BEGINNING" 


Story  ot    lhe  rirst  ciectric 
Lighting  Plant 


This    Offer   is  Repeated  Here 


FOR  YOU 


Who  Overlooked  it  Last  Month 


PRACTICAL 

ENGINEER 


Yours 


r: :~&05&2^%f8S$gSg&S& 


all  of  1910  and  all  of  1911 
for  $1.50  and 


Y 


OU  want  to  earn  more 
money  in  1910  than  you 
did  in  1909  and  here's  a 
bargain  that  will  help  you  do  it. 
Practical  Engineer  is  built  each 
month  with  just  that  end  in 
view — to  give  you  helpful  hints 
and  usable  ways  of  doing  things  in  Central  Stations,  Ice  Plants, 
Shops  and  Mills.  Written  by  men  who  know  because  they've 
made  good,  and  interestingly  told  so  that  you'll  like  to  read  it. 
The  FUELS  AND  FURNACES  NUMBER  will  tell  you 
more  about  how  to  choose  and  burn  your  fuel  successfully  than 
was  ever  before  put  in  the  pages  of  a  volume,- — how  to  know 
that  you're  getting  your  money's  worth  of  heat  units  and  are 
using  them  where  they  will  do  you  the  most  good.  That  issue 
alone  is  worth  more  than  you'll  pay  for  the  whole  two  years' 
subscription.  But  you  get  also  twenty- three  other  issues,  each 
one  the  equivalent  of  a  book  of  two- hundred  pages — chock 
full  of  the  very  latest  news  and  knowledge. 

A  New  Year's  Gift 

Give  yourself  this  great  bargain  and  Practical  Engineer 
will  give  you  just  the  tool  that  you  have  been  wanting 
\rv^^       in  your  tool  chest.     A  stiff,  strong  pair  of  combina- 
N* ^^v       tion  pliers — flat  corrugated  jaws,  a  side  wire  cutter, 
NV^.        smooth  grip  for  finished  work,  gas  pipe  and  tip 
Jan,        \  ^^^       opening — all  the  features  that  first  class  pli- 
\jC^^       ers  should  have.  They  fit  the  work;  they 
Practical   N^V        fit  the  hand.  They  are  big  and  subs  tan- 
Engineer        N\*vV      tial,  nearly  twice  the  size  of  the  illus- 

3£!i?Arr£°^iStM     Nr\v       tration.      They  cost  you— NOT 
Chicago,  ill.  x^y      ONE  CENT.  ' 

c/h'J^P611^05^81,50?  V<C^  FILL  OUT  THE  COUPON,    Send  it  with 

fwn  ™£t  J'ff^.™'  ffo*   t         \^«O^V  y°ur  check,  money  order  or$1.50  cash  and 

iwo  years  nnd  include  without  cost.  S.v>^^.  iv«  _r  r.     ,    •     .ii  .  ™     i 

the  Combination  Pliers,  as  illustrated         N*  ^          l  FlTV^  Jw    V^rZlufZ 

here,  which  I  understand  will  be  sent          V$£^v  17?     S+Uhe  *f?tpOW^r  p1^"    P  ," 

by  return  mail  with  a  current  copy  of  the         X*>,^v  PtJnV  ™«°fi  ?        h  wv  tU  VJ$? 

paper.      I  understand  that  my  money  willbe         \^^  "f^^n          d'   S            •»  Wh^. 

nea  witn  my  Dargain.  VV^v  offer     NOW  — TODAY    and 

\V^^  you'll  make  sure  of  getting 

Nv*kVV  the  big  January  issue  on 

Name- * '.??••>••"•■ \^^.  Fuelsand  Furnaces. 

Address "^  <^w       Practical 

\cT^l     Engineer 

City state \^  Vs.       359  Dearborn 

Ns%.  Street 

Occupation \       xk.         CHICAGO 

Canadian  residents  add  $1.  extra. 


These 
Substantial 

Pliers 

FREE 
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POPULAR  ELECTRICITY 


Make 


your  home 
happy— with 


the  "cheerie 


)) 


TOASTOVE 

— produces  toast  at  the  table  for  everyone.  Such  toast  !— 
you  never  ate  before,  as  comes  hot  from  its  radiant  grid. 
And  so  cheerfully!  Its  brilliant  incandescence  holds  with 
intense  interest  each  face  joyfully  centered  on  it. 

The  simplicity  of  attaching  it  to  any  lamp  socket,  of  snapping  the 
convenient  switch  to  make  it  glow-give  the  TOASTOVE  its  instant 
availability  for  "a  hundred  happy  services"  throughout  the  home. 

"The  Most  Fascinating  Application  of  Electricity!"  Its  wonderful 
heating  element  is  the  same  as  we  have  used  for  years  in  our  Electric 
Furnaces.    It  lasts.  |^ 

Sent  anywhere  in  the  United  States,  express  prepaid,  for  its  net  price  of  $5.00.  V 

For  Christmas— you  will  have  to  immediately  send  the  coupon.  Jfr 

Hoskins  Manufacturing  Company  V 

Electric  Furnaces  and  Heating  Appliances  /        Hoskins 

463  Lawton  Ave.,   Detroit  /iMa™y 

/        463  Lawton  Ave.. 
/  DETROIT 

We  wfll  gladly  send  FREE  a  copy  of  our  /-TIE TZ 

ii  iii       ««-ri       /^i        •     T  "  /       press   prepaid,    uuc 

handsome  booklet      1  he  Cneene    1  oastove,  .     "cheerie"  TOASTOVE 

with  your  order— or,  before  if  you  send  ,     for yoits,  to 

us  your  name  and  address  now.  y    (Name) 

/    (Address) 

Correspondence  from  Dealers  Solicited.  y '        I  attach  $5.00  In  fuU  payment. 

For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 
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Sample  of 
Johnson's  Under-Lac 
and  Color  Book 

WE  WANT  you  to  test  Johnson's  Under-Lac  at  our 
expense,  so  you  may  know  that  it  is  better  than  varnish 
or  shellac,  and  we  also  want  to  send  you  a  copy  of  our 
illustrated  booklet,  "The  Proper  Treatment  of  Floors,  Wood- 
work and  Furniture."  Send  us  your  name  and  address  on 
coupon  below. 

Use  Under-Lac  for  any  purpose  that  you  would  ordinarily 
use  varnish  or  shellac,  and  you  will  find  that  it  produces  a  far 
more  satisfactory  and  permanent  finish.  You  will  find,  too,  that 
it  is  the  easiest  finish  to  apply. 

Johnson's  Under-Lac 

Better  Than  Varnish  or  Shellac 

Imparts  a  beautiful,  brilliant  and  durable  finish  to  floors,  woodwork, 
and  furniture,  over  surfaces  being  dressed  for  the  first #  time;  over  dye, 
stains,  filler  or  the  bare  wood;  over  an  old  finish  of  any  kind. 

Under-Lac  is  not  sticky,  thick  or  slow  to  dry  like  varnish.  Neither 
does  it  dry  too  quickly  like  shellac,  which  laps  and  crawls  and  dries  while 
being  applied. 

Under-Lac  is  thin  and  elastic  and  dries  hard  m  half  an  hour.     When 
used  on  floors,  rooms  may  be  put  in  order  again  within  an  hour. 
Unlike  varnish  or  shellac,  it  produces  a  finish  that  will  not  show  heel-prints  or 
scratches  or  turn  white  and  slippery  under  water. 

For  Linoleum  and  Oil  Cloth  bating  p^epared^It  brin^fSSt 
the  pattern  to  best  advantage,  giving  a  finish  as  glossy  as  new;  protects  from  wear  and 
makes  cleaning  easy. 

The  most  economical  because  it  goes  farthest  and  lasts  longest.  Gallon  cans,  $2.50. 
Smaller  cans  down  to  half  pints. 

Write  today  for  the  samples  and  our  book  of  Home-Beautifying  Suggestions, 
Edition  P.  E.  i .       Clip  coupon  or  take  down  address  now. 

\  S.  C.  Johnson  &  Son 

/    .jv  \        Racine,  Wisconsin 


"The  Wood  Finishing 
Authorities** 
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WE  WANT  you  to  test  Johnson's  Under-Lac  at  our 
expense,  so  you  may  know  that  it  is  better  than  varnish 
or  shellac,  and  we  also  want  to  send  you  a  copy  of  our 
illustrated  booklet,  "The  Proper  Treatment  of  Floors,  Wood- 
work and  Furniture."      Send   us  your   name   and   address   en 

coupon  below. 

Use  Under-Lac  for  any  purpose  that  you  would  ordinal,  y 
use  varnish  or  shellac,  and  you  will  find  that  it  produces  a  f  x 
more  satisfactory  and  permanent  finish.  You  will  find,  too,  that 
it  is  the  easiest  finish  to  apply. 


Better  Than  Varnish  or  Shellac 


Imparts  a  beautiful,  brilliant  and  durable  finish  to  floors,  woodwork, 
and  furniture,  over  surfaces  being  dressed  for  the  first  time;  over  dye, 
stains,  filler  or  the  bare  wood;  over  an  old  finish  of  any  kind._ 

Under-Lac  is  not  sticky,  thick  or  slow  to  dry  like  varnish.  _  Neither 
does  it  dry  too  quickly  like  shellac,  which  laps  and  crawls  and  dries  while 

being  applied.  -  .  ,,n 

Under-Lac  is  thin  and  elastic  and  dries  hard  in  half  an  hour.     When 
used  on  floors,  rooms  may  be  put  in  order  again  within  an  houn 
Unlike  varnish  or  shellac,  it  produces  a  finish  that  will  not  show  heel-prints  or 
scratches  or  turn  white  and  slippery  under  water. 

F»   •         -a  j    f\ml    /""l^il^     Under-Lac  is  the  most  satisfactory 

or  Linoleum  ana  KJu  ^iotn  coating  prepared.  it  brings  out 

the  pattern  to  best  advantage,  giving  a  finish  as  glossy  as  new;  protects  from  wear  and 

makes  cleaning  easy.  _,  &0  ^A 

The  most  economical  because  it  goes  farthest  and  lasts  longest     gallon  cans  UM 

Smaller  cans  down  to  half  pints.  ..  . 

Write  today  for   the   samples  and  our  book  of  Home-P^amymg   suggestions, 
Edition  P.  E.  i        Clip  coupon  or  take  down  address  now. 


S.  C.  Johnson  &  Son 
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Are  you  prepared  for  this  call — no  matter  from  which  department  it  comes?  Just  think  what 
it  would  mean  to  have  constantly  at  your  elbow  for  consultation,  an  expert  on  the  very  problems 
that  puzzle  you.     That's  just  what  you  would  have  in  the 

Cyclopedia  of  Applied  Electricity 

Sir  Big  Volumes— Bound  in  Half  Morocco— 2,896  Pages  7x10  inches — printed  on  special  paper  In  large, 
clear  type — 2,000  full  page  plates,  diagrams,  formulas,  etc. 

Written  by  thirty  expert  Electrical  Engineers,  the  biggest  men  in  the  profession.      It  is  a   working   guide    for  the  student  or  practical 
electrician,  or  a  ready  reference  work  for  the  expert. 

Examine  These  Books  5  Days  at  Our  Expense 

So  confident  are  we  that  the  books  are  just    what   you    want,  that  we  will  send  them  to   you  by  prepaid  express       you  keep  the 
books  5  days — examine  them  care'ully,  test  them,  apply  them  to  your  every-day  work.       If  satisfied  that  the  books  are  the  most 
complete    and    comprehensive    work    ever    published  on  electricity,  keep  them,  send  $2.00    within    five  days  and  $2.00  a  monlh 
until  you  have  paid    $18.80,  the    special   introductory    price — the    regular    list    price    is   $36.00.      If    not  suited  to  your  needs, 

notify  us.     We  will  send  for  them  at  our  expense.     Fill   in  and   mail   the  coupon  today — the  books  will  be 
sent  you  at  once. 
IMPORTANT  SUBJECTS  TREATED  IN  DETAIL- 

Electric  Wiring— Electric  Telegraph— Wireless  Telegraphy— Telautograph— Theory,  Calculation,  Design  and   Con- 
struction of  Generators  and  Motors— Types  of  Dynamos  and   Motors — Elevators— Direct   Current   Motors — Direct- 
Driven   Machine  Shop  Tools — Electric  Lighting— Electric  Railways — Alternating  Current  Motors —Single  Phase 
Electric  Railway— Management  of  Dynamos  and  Motors— Power  Stations-  Central  Station  Engineering — Storage 
Batteries — Power  Transmission — Alternating  Current  Machinery — Telephony  -Automatic  Telephone— Wireless 
Telephony — Telegraphone,  etc. 
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Special  Offer  If  You  Mark  and  Mail  Coupon  Promptly 

include,   as  a  monthly  supplement,  abso'utely  free    of  charge  for  one 


se    ol   charge  lor  one  year, 
the    TECHNICAL      WORLD       MAGAZINE.       This    is  a  regular  $1.50  monthly,  full  of    Twentieth 
Century  Scientific  facts,  written    in  popular    fornu       Also  contains  the  latest  discussions  on  timely 
topics  of  invention,  discovery,  industry,  etc. 

AMERICAN  SCHOOL  OF  CORRESPONDENCE 
CHICAGO,  U.  S.  A. 
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Business  Opportunity 

The  Independent  Telephone  field  embraces  over 
15,000  Companies,  operating  20,00  0  exchanges  and 
employing  200,000   men. 


It  expends  $50,000,000  a  year  for  apparatus  and  supplies, 
while  its  employes  use  a 
like  amount  for  personal 
requirements,  and  as 
much  more  for  their 
families  and  homes. 


Any  article  which  ap- 
peals to  a  prosperous, 
buying  class  is  bound  to 
win,  and  win  handsome- 
ly, in  the  telephone  field. 


Every  desirable  reader 
throughout  this  impor- 
tant industry  can  be  ef- 


The    Standard    Telephone    Authority 

troad.     Comphren%lrcr      Vlgorovt,     Efficient,     Reliable. 
International  tit  If  tCrop*  and  ws«ri//ife«*. 

THE  TEXT  BOOK  FOR  BlTfcRS  OF   TELEPHONE   APPARATUS 

Auntianes.  Afforded  by  TELEPHONY.  Only 


•NON-ADVtRTISER" 
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IT   REACHES 

THE   BUYERS 

TELEPHONY  is  carefully 


RE»D  EACH    WEEK    Wf   EVERT   BUYER  IN 
THE  TELEPHONE  FIELD. 

Write  Ids  our  proposition,  it  will  probibl;  interest  you. 
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ADVERTISES 
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EVERY 

DESIRABLE 

FACILITY 

For     Buiinew 
Get  tint  is  Offeree) 
m  TELEPHONY 
um]  it*  Auxiliaries. 


A  Good  Thing  to  Remember 

TELEPHONY  is  Issued  on  Saturday  of  Each 
WeeK.  Copy  for  changes  of  Advertisements 
Should  Reach  us  as  Early  as  the  First  of  the 
WeeK  Preceding  date  of  Publication,  and  not 
later  than  .Saturday.  New  advertising  can  be 
inserted  as  late  as  Wednesday 


Our 
BEST 

Argument 

A  Simple  Copy  (I 
TELEPHONY. 
Gild  to  tend  one. 


fectively  reached  through  its  one  representative  medium— 


TEE-SffKKMKS    JQWBMAL. 


Here  is  a  real  opportunity  for  wide-awake  sales  managers,  or  merchants  who  desire 

additional  trade.  . 

Sample  copies,  rates  and  full  descriptive  matter  promptly  furnished  on  request. 

TELEPHONY  PUBLISHING  CO. 

Monadnock  Block CHICAGO,  ILL. 
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Electric  Light  is  Now  Cheaper 

For  Residences  —  Public  Buildings  —  Offices  —  Stores  —  Factories 


30  Reasons  for  Using 
Electric  Light 

Safe 
Clean 
Bright 
Odorless 
Dirtless 
Greaseless 
Sootless 
Fumeless 
9   Flameless 
io  Matchless 
Healthful 
Convenient 
Explosionless 
Draws  Trade 
Helps  Advertise 

16  Signifies  Success 

17  White  Light 

18  Steady  Light 

19  Always  Ready 

20  Makes   Home  Attractive 

21  Welcomes  Friends 

22  Frightens  Thieves 

23  Brightens  Everything 

24  Can  Be  Used  Anywhere 

25  Saves  Labor 

26  Permits  Better  Work 

27  Consumes  No  Oxygen 

28  Is  a  Cheap  Luxury 

29  Is  Better  Than  Ever 

30  Is  Cheaper  Than  Ever 


1 
2 

3 
4 

5 

6 

7 
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12 

13 
14 
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Think  of  the  reasons  why  you  have  always 
wanted  electric  light. 

These  reasons  have  doubled  because  the 
cost  of  electric  light  has  been  cut  in  two. 


General 


Electric 


Tungsten  Lamps 

The  wonderful   new  electric  lamp  that 
secures  more  light  from  less  electricity. 

Many  thousands  of  people  have  changed  over  to  elec- 
tric light  because  the  G.E.  Tungsten  lamp  cuts  the 
cost  of  electric  lighting  down  one-half. 

If  vou  already  use  electric  light  get  G.E.  Tungsten  lamps 
and  use  them.  Thousands  of  others  have  done  so  and 
doubled  their  lighting  without  increasing  their  bills. 

Ask  your  electric  light  man.  He  will  confirm  what  we  say.  Buy 
your  G.E.  Tungsten  lamps  from  him,  but  be  sure  you  get  the  gen' 
uine  General  Electric  lamp  with  this  trade  mark  (GE)  on  the 
package. 

G.E.  Tungsten  Book  Xo.  36  (illustrated)  contain- 
ing valuable  lighting  information,  will  be  sent  on 
request.  The  edition  of  this  book  is  limited,  so 
please    write    immediately    if   you    wish    a    copy. 

General  Electric  Co.  Dept.30.  Schenectady,  N.  Y. 

Largest  Electrical  Manufacturer  in  the  World 
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Do  You  Want 
More  Dollars? 

Do  you  want  to  increase  your 
earning    capacity?     Then   read 
Col.  Wm.  C.  Hunter's  fan* 
ous  book,  "Dollars  and 
Sense."  Each  chapter  isf 
full  of    plain,  common 
sense  business  philosophy 
and  can  be  applied  to  any 
business.    It  deals  with  the 
real  problems  in  your  every  } 
day  work.      Written  by  a 
man  schooled  by  years  of  real; 
live,  acfttual  experience  in  the 
business  world. 


Business  -  Building  Ideas 
for  the  Advertiser 

If  you  are  interested  in  or  engaged  in  advertising  in  any 
form— If  you  are  conducting  any  business  enterprise 
which  can  be  enlarged  by  the  judicious  use  of  print- 
er's ink— If  you  are  merchant,  manufacturer,  pub- 
lisher,  executive   officer,   salesman,  sales  man-       t 
ager-If  you  are  an  employe,  and  wish  to  make 
yourself  invaluable  to   your  employer— Then 
you  can't  afford  not  to  read  each  month  the 

ADVERTISERS  MAGAZINE 

The  Foremost  Publication  of  its  Class 

Its  84  to  132  pages  each  issue  contain  articles<  of  such  interest 
that,  no  matter  how  busy  you  are,  you  will  find  time  to  read  t'em. 
Fil  ed  with  money-making  ideas,  business-building  plans,  enthusi- 
asm-producing talks,  business  short-cuts,  etc.,  etc.  The  Adver- 
tisers Magazine  keeps  tab  on  what  is  going  on  in  the  advertisir  g 
and  business  world,  tells  you  what  the  leading  thinkers,  writers  ?nd 
business  men  are  writing  and  doing,  and  brings  to  you  each  _  month 
vital  information  whose  money  value  cannot  be  corr  pared  with  the 
trifling  cost  of  the  magaz  ne. 


48  of  the  157 

Subjects    treated    in 
''Dollars  and    Sense.' 

Advertising 
Advice 
Ambition 
Anger 
Argument 
Associates 
Backbone  and  Wishbone 
Brains,  Birth,  Boodle 
Buying 
Catching  Up 
Compensation 
Competition 
Credit 
Discontent 
Elimination 
Employes 
Enthusiasm 
Expenses 
Financing 
Fixed  Charges 
Foreword^ 
Generalists 
Get  Away 
Good  Fellowship 
Hard  Times 
Hard  Work 
Health 
Honesty 

Horse  Sense 
Independence 
Initiative 
The  Manager 
Memory 
Night  Work 
Obedience 
Optimism 
Patience 
Pay  Day 
Producers 
Promises 
Salesmen 
Saving 
Selling 
Short  Le'ters 
S.zing  Up  Things 
Specialists 
Speculation 


Money-Making 
Information  for 
the  Advertiser 
and  Mail  -  Order 
Dealer 

This  book  covers  every 
phase    of    the 
mail-order  busi- 
ness.    In  a  con- 
dens  d  fo  m  you 
get    the    valuable 
experience  ot  suc- 
cessful    m  il-order 
dealers.       If    you 
want  t)  know  more 
about  mail-order  bus- 
iness  or  advertis  ng, 
read  tHs  book.     Over 
50     different    subjects 
d  scusied. 


Here  Is  our  Big 

SPECIAL  OFFER 

We  want  to  secure  as  subscr  bers  to  the  Advertisers  Magazine  every 
live,  alert  business  man  in  America  who  is  in  any  way  interested  in 
advertising  or  selling.  To  secure  them  we  make  this  special  offer: 


All  for 

$4  .0  0 


1 


One  year's  Subscription  to  Adver- 
tisers Magazine  (12  issues) 

Book  **Dollars  and  Sense" 

Book   "How  to   Successfully  Con- 
duct a  Mail-Order  Business" 

Three  back  issues  of  Advertisers 
Magazine 

The  three  back  issues  oc  the  Advertisers  Magazine  we  will  send 
you  will  be  of  recent  date,  containing  splendid  articles  on  business- 
building  and  advertising  by  such  well-known  authorities  on  adver- 
tising and  business  as  J.  B.  Dignam,  Ernest  M.  Mansur,  E.  F. 
Gardner,  Frank  Van  Camp,  A.  E.  Edgar,  Franklyn  Hobbs,  Robert 
C.  B  own,  Arthur  Bumstead,  Hugh  Chalmers,  St.  Elmo  Massen- 
gale,  and  ethers. 

Cut  out  the  coupon  below  and  take  advantage  of  this  spec'al 
offer  today.  We  guarantee  you  will  be  entirely  safsfied  or  refund 
your  money.    Act  today.    Address 

ADVERTISERS  MAGAZINE 


773  Commerce  Bldg. 


Kansas  City,  Mo, 
i  r 


USE  THIS  SUBSCRIPTION  COUPON 

ADVERTISERS  MAGAZINE 

773  Comme  ce  Bldg.,  Kansas  City,  Mo. 
For  the  enclosed  $1.00  you. will  please   enter  my  subscription   for 
one  year  and  send  nie  by  mail  the  two  books 'Dollars  and   Sense" 
and  "How  to  Successfully  Conduct  a   Mail-Order  Business."    Also 
send  me  three  back  numbers  of  Advertisers  Magazine. 


Partial  Hist  of 
Contents  of    Mail- 
order Book 

Mail-order  business— its 

advantages. 
Possibilities    of  trading 

by  mail  unlimited . 
Is  this  line  of  business 
already     overdone? 

Why  failures  are  m?da  in 
mail-order  business. 

What  class  of  goods  should 
be  handled? 

Selling  to. let  articles  by 
mail. 

An  inexpensive  way  of  in- 
creasing your  sales. 

Advertising  to  the  farmer. 

Does  it  pay  to  bus*  names 
and  addresses? 

Some  mail-order  schemes 

Mail-order  correspond- 
ence schools. 

The  "Follow-Up"  system. 

How  to  developi  business 
by  letter-writing. 

Hints  on  form  letters. 

How  long  should  "Fol- 
low-Up" be  continued. 

Rudimentary  facts  about 
advertising. 

Small  advertisements  and 
large  ones. 

Class  of  mediums  to  be 
used. 

Selling  medicine  by  mail. 

Keying  advertisements. 

Card  Index  System. 

Helpful  hints  for  the 
Mail-Order  dealer 

Repeat  orders  make  profit 
—how  to  get  them. 

Selling  goods  on  easy  pay- 
ments. 

Conducting  an  installment 
payment  business  by 
mail. 

Compla'nts  and  what  to  do 
whh  them  when  re- 
ceived. 

Where  to  purchase  sup- 
plies. 
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POPULAR  ELECTRICITY 


Electricity  May  Be  Convenient 

But  to  appreciate  the  advantages  of  electric  light 
one  must  enjoy  its  application  to  special  lighting  pur- 
poses -  where  other  lights  fail.  Its  special  uses  are 
brought  out  to  great  advantage  by  these  two  fixtures. 

FEDERAL    SHAVING 
MIRROR 

Every  man  who  shaves  appreciates 
this  mirror.  Most  bathrooms  have  but 
one  light,  not  adjustable  to  the  mirror. 
With  a  Federal  Shaving  Mirror  the  light  is 
on  the  lower  part  of  the  face,  not  in  the  eyes. 
Permits  a  quick,  clean  shave.  Can  be  used 
in  any  room.  Attached  to  ordinary  socket 
by  six  foot  silk  cord.—  Handsome  nickel 
frame,  adjustable  to  stand  on  table  or  hang 

on  wall.  - 

Price,  Complete,  each         -        -         -         W- '  ** 

FEDERAL 
COUCH    BRACKET 

The  handle  is  adjustable, 
allowing  the  lamp  to  be  hung 
over  the  head  of  the  bed. 
One  can  enjoy  reading  in 
bed  with  the  light  exactly 
where  desired  and  easily 
turned  off. 

This  Portable  Lamp  has 
many  uses  about  the  house, 
as  a  desk,  table  or  piano 
lamp  where  concentrated 
illumination  is  desired.     Handsome  design. 

Price,  Complete  with  Cord  and  Pull  Socket,  each 


Graceful  Proportions. 

.     .     .       $5.35 


LAKE     AND      DESPLAINES     STREETS     ::     ::     ::      CHICAGO 


For 
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POPULAR  ELECTRICITY 


An  Interesting  Proposition 

You  Can  Have  Your  Choice 

of  these  Practical 
Books  on  Electricity— 
the  best  of  their  kind 
—with  a  Handy  Elec- 
trical Dictionary  (see 
small  cut)  containing 
over  4800  electrical 
terms  and  phrases 
with  7  pages  of  dia- 
grams— if  you  will 
send  us 


Hi 


m 


ELECTSICJT7 


tip 

^MnME  STUD* 


fWjB&Ti 


As  adopted  by  the  fire  un- 
derwriters of  the  United 
States.  Contains  the  Na- 
tional Electric  Code  ex- 
plained with  numerous 
illustrations,  with  the  neces- 
sary tables  and  formulae 
S  for  outside  and  inside 
wiring  and  construction 
for  all  systems.  Over 
150,000  Copies  Sold. 


Up-to^-date  and  most  com- 
pleteXbook  on  "Wireless" 
yet  pub  \lished.    Full  direc- 


tions for 
perimental 
apparatus 
coils   of   all 
mensions, 
wireless  sta 
Includes  Naval 


constructing   ex- 
sets,  and  various 
winding   spark 
sizes  and  di- 
tuning  of 
tions,    etc. 
St  ation 


rules,  with  codes,  X  etc., and 
several  chapters  V  on  wire- 
less telephony.X  All  in 
simple  language.  X  200 
pages,  fully  il  \lus- 
trated,  with  \  6 
additional  t 
full  page  ^^«i^_  half- 
tones showing 
installation  of 
"Wireless"  in  the  U.  S 
War  Ships  and  Ocean 
liners. 


One  Paid  Yearly 


Three      .^volumes 
one.   ^r        con 

ing  Elec 
Voltaic 
ity  and  Mag 
Everything 
plained, 
ginner 


To  Popular  Electricity 


Trade 

you 

pag 


In 
tain- 
tricity, 
Electric- 
netism. 
simply   ex- 
For   the  be- 
in  the  Electrical 


this  book  is  what 
want.      Over  280 
es  fully  illustrated. 


HSi 


M 


One  of  the  latest  and 
most  valuable  works  on 
electricity  for  the  ama- 
teur or  practical  electri- 
cian published.  Tells  you 
in  easily  understood  lan- 
guage everything  you  should  know 
about  various  electrical  instruments 
and  apparatus  of  all  kinds,  with 
instructions  for  conducting  inter- 
esting experiments  with  inexpen- 
sive materials  and  tools  easily  ob- 
tained. 206  pages,  fully  illustrated. 

Remember — we  cannot  give  vou  these 


AT  ONE  DOLLAR 

(Canada  $1.35,  Foreign  $1.50) 

And  2  5c  additional  to  cover  packing  and  ship- 
ping charges  on  the  books. 

The  subscription  muit'be  for  some 
one  not  already  a  subscriber  to  POPU- 
LAR ELECTRICITY  and  your  own  sub- 
scription will  not  do.  We  give  you  the 
books  for  getting  us  a  new  subscriber— 
not  for  subscribing  yourself. 

POPULAR  ELECTRICITY  appeals  to 
all  classes  of  readers — has  something  of 
interest  for  everybody.  Your  friend — 
neighbor — business  associate — fellow  em- 
ploye— any  one  of  the  people  with  whom 
you  come  in  contact — only  needs  to  have 
you  call  attention  to  our  magazine  to  be- 
come interested  and  give  you  a  subscription. 

A  few  minutes  work  will  win  you  the  books. 
Many  of  our  readers  have  already  taken 
advantage  of  this  offer.      Why  not  you? 

Don't  let  this  chance  slip.  Select  the 
book  you  want,  send  in  the  subscription 
with  remittance  (including  the  25c  for 
charges)  and  we  will  forward  book  and 
dictionarv  at  once. 
books  with  your  own  Subscription 


POPULAR  ELECTRICITY  PUB.  CO. 

Monadnock  Block,  Chicago,  111. 

Gentlemen:     Enclosed  find  $ for  which  send 

POPULAR  ELECTRICITY  to  (subscriber's  name  and 
address  here      Not  your  own.) 

Name Town 

St.  &  No State 


Send  me  HANDY  ELECTRICAL  DICTIONARY 

and  (name  of  book  wanted) 

as  per  your  special  offer. 

Write  your  name  and  address  plainly  on  space  below. 


Name Town 

St.  &  No State. 
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Small  Electric 
Motors 

This  Motor  will  develop  approxi- 
mately 1-30  H.  P.,  and  will  operate 
on  110  volts,  both  direct  and  60  cycle 
alternating  current.  It  is  very  effi- 
cient, and  does  not  heat  up  when 
operating  on  either  current. 

It  is  constructed  in  a  substantial 
manner.  It  has  laminated  fields, 
_  laminated  armature,  and  12  section  cop- 
per commutator.  Uses  a  regular  3-16  inch  carbon  brush.  It  is  also 
equipped  with  compression  grease  cups,  and  bronze  bearings,  which 
assure  perfect  lubrication. 

This  Motor  is  almost  invaluable  for  operating  small  window 
displays  and  advertising  devices,  or  as  a  toy  motor  Consumes  about 
the  same  amount  of  current  as  one  8  c.p.  lamp.  Weighs  4 1-4  pounds. 
Is  5  inches  high.     Price]$7.00,  Express  Prepaid. 

Hoel  Iridescent  Portable 

Table  lamps  are  especially  in  demand  during  the  long  winter 
months.  A  lamp  should  not  only  give  sufficient  light  for  reading, 
but  should  also  cast  a  cheerful  glow  about  the  room,  and  be  at  the 
same  time  an  effective  and  pleasing  addition  to  its  decoration. 

We  show  the  largest  and  most  exclusive  assortment  of  port- 
able lamps  in  the  West.  As  an  example  of  the  exceptional  values  to 
be    found    in  our    stock,    we   illustrate  here  a  new  ™^ 

Iridescent  Portable-simple,  yet  of  rich  and  beauti- 
ful design.  Heavy  cast  standard  of  bell  brass,  satin 
finish,  with  chain-pull  socket  and  gold  iridescent 
shade.     A  remarkable  value  at 

Complete,  $8.50,  Express  Prepaid. 


ELECTRIC  SHOP 

Corner  Michigan  and  Jackson  Boulevard        t 

CHICAGO,  ILL. 


y 
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Start   the    Year    Right! 

LET 

STERLING  Lamps 


/\IND 


STERLING   Experience 

Solve  Your IlluminationProblems During  the  Coming  Year 


STERLING 

Tungsten 
—Above  All — 


STERLINGS ! 

TANTALUM     - 1 


STERLING   SPECIAL 
CARBON 

"16   All  Ways  Always" 


STERLING 

Tantalum 


Lamps  shipped  by  this  Company  strictly 
comply  with  the  Standard  of  Quality  set 
by  the  Engineering  Department  of  the  National 
Electric  Lamp  Ass'n,  of  which  we  are  a  member 


The  Sterling  Electrical  Manufacturing  Co, 

Manufacturers    of    All    Types    of     Carbon, 
Gem,      Tantalum      and       Tungsten      Lamps 


Main    Office    and    Factory 


WARREN,   OHIO 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers, 


POPULAR  ELECTRICITY 


The    Season's    Greatest    Gift  Book 

Companion  Book  to  the   World-Famous    "Heart  Throbs" 

Heart    Songs 

A  symposium  of  songs— words  and  music— to  which  25,000  people  contributed 
their  favorite  songs— including  over  400  rare  selections,  printed  from  new  plates, 
handsomely  bound  in  gold  and  garnet,  with  illuminated  cover.  Undoubtedly  the 
most  desirable  collection  of  songs  ever  gathered  together  withm  the  covers  ot 

one   book  «^.^-.«.— .     *•*«.  — «. 

AT   ALL    BOOK    STORES    OR     PRICE.    $2.50 
BYiMAIL,  POSTAGE  PAID  r  ^A^*->    <p**.*J\* 

The  prize  awards  made  in  compiling  the  book  were  conferred 
by  the  well-known  composer,  Victor  Herbert,  and  Director 
Chadwick     of     the     New     England     Conservatory     of    Music 

Over  2K  000  people  loving  dear  old  songs  rich  in  sentiment,  harboring  the  sacred  memories  that  only 
the  strains'of  some  almost  forgotten  song  might  evoke,  or  feeling  the  glow  of  the  swinging  measures  of  a 
romping  dance  of  days  gone  by,  or  living  anew  the  pleasures  of  the  occasional  opera  with  its  wonderful 
masterpieces— desired  that  these  treasures  mightbe  preserved  for  future  generations.  In  HEAR  I  bOJN  Gb 
you  will  find 
Patriotic  and  War  Songs  Hymns  and  Revival  Songs 

Sea  Songs  and  Chanteys  Love  Songs  of  All  Races 

Lullabies  and  Child  Songs  Opera,    Operetta  Selections 

Dancing  Songs— Lilts  and  Jigs  Con£er*  HallcSonS8  *nd  Ballads 

Plantation  and  Negro  Melodies  College,  School,  Fraternity  Songs 

A  Few  Reasons  Why  You  Should  Have  "Heart  Songs" 


Over  512  pg-s.  Over 400  com- 
plete   songs,  words,    music 
A  Beautiful  Book  of 
Undying  Melodies 


A   BOOK  OF  RARE  SELECTIONS 
These  rare  selections  can  spring  from  nothing 
short  of  soul  depth.     I  hope  they  will  spread  as 
far   as   books   can   be   made   known. — Guy   Brink 
Morse,  2533  Chicago  Ave.,  Minneapolis,  Minn. 

"HEART  SONGS"  REFLECTT  THE  MUSICAL  TASTE 
OF  THE  AMERICAN  PEOPLE 
The  collection  contained  in  "Heart  Songs"  (the 
Chappie  Publishing  Company,  Boston),  was  formed 
by  a  popular  vote  elicited  by  a  magazine,  in  which 
20,000  persons  shared  *  *  *  There  is  no  doubt 
about  the  widespread  popularity  of  the  pieces  in- 
cluded; it  is  a  very  familiar  repertory,  and  it  is 
pleasant  to  discover  that  "ragtime"  and  modern 
opera  have  had  little  effect  on  the  affection  people 
still  have  for  the  "songs  we  used  to  sing."  The 
collection  may  be  called  philistine  or  middle  class, 
and  musicians  may  deplore,  but  it  reflects  the  taste 
of  the  American  people,  and  contains  the  songs  it 
really  likes  to  sing.— New  York  Sun. 

MUSIC  LOVERS  WELCOME  THIS  VOLUME 
I  have  just  received  the  copy  of  "Heart  Songs," 
and  I  write  to  extend  my  congratulations  and 
hearty  thanks.  I  am  sure  that  all  music  lovers 
will  welcome  this  volume,  because  of  its  complete- 
ness, and  because  of  its  artistic  and  attractive 
appearance. 


sincerely    hope  that    the  book    will    have    the 
large    circulation    that    it    deserves. — Isidore    Wit- 
mark,  New  York. 
"HEART  SONGS"  HAS  A  POSITIVE  HISTORICAL   VALUE 

Probably  we  may  find  as  fair  a  test  of  the  ordi- 
nary American  musical  taste  as  can  be  found  any- 
where in  a  new  collection  of  old  music,  "Heart 
Songs,"  published  by  the  Chappie  Publishing  Com- 
pany in  Boston. 

As  might  have  been  expected,  the  book  contains 
nearly  all  the  favorites  of  an  earlier  and  less  sophis- 
ticated generation.  Old,  yellowed  sheets  of  music- 
published  "before  the  war,"  and  the  songs  of  the 
war  itself;  love  songs  and  college  songs,  and  the 
hymns  that  are  dear  to  a  plain  people  were  sent  in 
by  the  competitors. 

There  has  been  no  attempt  whatever  at  arrange- 
ment or  classification.  That  was  found  impracti- 
cable. One  may  pick  up  the  book  at  random  and 
surely  encounter  an  old  friend  by  merely  turning 
the  page. — From  The  New  York  Times. 

"HEART  SONGS"    WELCOMED   IN  ALL   HOMES 

"Heart  Songs"  received.  I  would  say  that  I 
am  very  much  pleased  with  same.  I  expect  many 
hours  of  pleasure  in  reviewing  some  of  the  songs  1 
hummed  as  a  boy,  forty  to  forty- five  years  ago. 
"Heart  Songs,"  should  be  in  all  homes. — E.  G. 
Reid,  Boston,  Mass. 


HEART  SONGS  ($2 
FOR  ONE  YEAR  (ti 


.50)  ANT)   THE 
so)  TO  ONI".  OR 


SPECIAL  OFFER 

CIIAPPLE  PUBLISHING  COMPANY,  Ldt.,  Boston,  U.  S.  A. 
Enclosed  find  $ for  which  send  we 


NATIONAL     MAGAZINE 
SEPARATE    ADDRESSES 


$3.00 


Name- 


Address- 
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THE 


TUNGSTEN     LAMP 

TO  THE  MAN  WHO  WANTS  THE  BEST  OF  EVERYTHING, 

THERE  IS  BUT  ONE  LIGHT 


The 


Tungsten 


This   new   lamp 
gives  a 


.*-\A\flWtff*% 


mellow  [glow,  like 
"bottled  sunlight" 


It  is  the  cheapest  light,  because  it  gives  two  and 
one-half  times  more  light  for  the  same  current  than  the 
old  style  carbon  lamp. 

Our  dealers  sell  them  in  all  sizes. 

Small  25  and  40  watt  lamps  for  the  home. 

Large  lamps  for  the  office,  shop  or  store. 

Lamps  shipped  by  this  Company  strictly  comply 
with  the  standard  of  quality  set  by  the  Engineering 
Department  of  the  National  Electric  Lamp  Association, 
of  which  we  are  a  member. 


The  Brilliant  Electric  Co. 


401  Electric  Building 


CLEVELAND,  OHIO 
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THE  NEW 

AUTOMATIC 

ELECTRIC 

WASHER 

CAN'T 


BEAT! 


OBSERVE : 

1.  The  new  reversible  wringer,  absolutely  the  finest  aad ition  ever 
made  to  an  electric  washer.  When  clothing  wraps  around  the  rolls  of 
the  wringer,  a  single  movement  of  the  small  lever,  conveniently 
attached  to  the  wringer  frame,  immediately  releases  the  goods 
by  reversing  the  wringer, 

2.  New  gear  drive,  using  rawhide  pinion  on  the  motor,  meshing 
with  cut  gear,  making  a  positive,  practically  noiseless   transmission 
of  power.      Our  motor  is  the  best  located  for  protection  from  drip- 
ping water. 

3.  Machine    mounted    on  ball   bearing    casters,    and 
occupies  less  space  than  an  ordinary  wash  tub. 


When  you  buy  the  Automatic,  you  get  more   for      ^^''cZr 


c°V  ^ 


your     money    than    any  other  electric  washer  will         \*°''  ^^ 
furnish  you.     Every  Machine   Absolutely  Guar-         K^^  <^^^' 
anteed  &S*G '  SV 


^ 


c 


&• 


*- 


Automatic  Electric  Washer  Co. 

Newton,  Iowa 


^ 


kc 
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Will    INSTRUCT    PERSONALLY   a 

limited  number  selected,  ambitious  men  in 

Practical  Drafting,  Detailing,  Designing 

Draftsmen  Drawing  $125-$  150  Monthly 

Are  NOT  MADE  in  Schoolrooms, 
Are  NOT  MADE  by  Reading  Books, 
Are  NOT  MADE  by  making  Copies,  _ 
Are  NOT  MADE  at  home  drawing  pictures 
from  printed  book  lesson. 

LET  ME  TELL  YOU: 

It  requires  actual,  practical,  up-to-date 
DRAFTING-ROOM  WORK  to  train  YOU  to 
gain  the  PRACTICAL  EXPERIENCE  that  your 
employer  will  demand  of  you. 


FREE 


This  $13.85 

DRAWING  OUTFIT 

and  Free  Position 

As  Chief  Draftsman  of  Engineering  firm  I  know 
exactly  the  Quality  and  Quantity  of  PRACTICAL  training, 
knowledge  and  actual  up-to-date  experience  (not  school 
knowledge)  you  must  have,  in  order  to  obtain  a  good 
position  and  advance  to  highest  salary. 

f    .       INSTRUCTIONS  UNTIL  COMPETENT  and 
glVC    PLACED  in  POSITION  at  above  Salary 

DON'T  waste  TIME  and  MONEY  trying  to  learn 
from  books  or  printed  "STUFF"  you  can  only  learn  on 
PRACTICAL  WORK  which  I  furnish  you. 

Addres.  CHIEF  DRAFTSMAN 

Div.  10.  Eng's  Equip' t  Co.  (Inc.),  Chicago 
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How  Daylight  and  Moonlight  Are  Imitated 


By  DR.  ALFRED  GRADENWITZ 


The  crude  simplicity  of  stage  decoration 
at  the  time  of  Shakespeare  has  been  grad- 
ually superseded  by  an  ever  increasing 
wealth  of  decorative  details  tending  more 
and  more  to  produce  a  perfect  illusion  of 
reality.  In  stage  lighting  perhaps  the  great- 
est difficulty  has  been  encountered  in  the 
simulation  of  daylight.  Ordinary  daylight, 
so  far  from  striking  the  objects  from  one 
side  only,  is,  in  fact,  dispersed  in  the  air  so 
as  to  illuminate  everything  almost  uniformly 
from  all  sides,  except  where  submitted  to 
the  direct  rays  of  the  sun.  This  could  ob- 
viously be  imitated  only  approximately,  even 
by  an  illumination  coming  from  a  large 
number  of  conveniently  distributed  electric 
incandescent  lamps. 

A  system  recently  invented  by  a  Spanish 
engineer,  Mariano  Fortuny,  is  able  to  pro- 
duce a  practically  perfect  illusion  of  natural 
daylight  by  avoiding  any  marked  shadows  as 
effected  by  direct  lighting,  the  rays  of  white 
electric  arcs  being  thrown  on  sheets  of  silk 
susceptible  of  being  moved  to  and  fro  on 
rollers,  from  which  they  are  reflected  as  real 
dispersed  light.  The  I^ortuny  system  also 
comprises  a  half  hemispherical  sky  lined 
with  white  cloth,  which  is  an  excellent  sub- 
stitute for  painted  skies  ordinarily  used. 
The  diffused  white  arc  light,  in  fact,  is 
caught  in  the  vault  of  this  artificial  sky  so 
as  to  fill  it  up  with  a  soft  brilliant  mist,  pro- 
ducing the  illusion  of  a  white  unlimited 
expanse.  Any  decoration  objects  set  up 
under  this  vault  therefore  are  uniformly 
lighted  as  by  real  daylight. 

In  order  to  fill  up  the  artificial  sky  with 
colored  light,  strips  of  colored  cloth  instead 


of  white  are  carried  over  the  rollers,  while  in 
certain  cases,  when  specially  powerful  color 
effects  are  desired,  colored  glass  disks  are 
placed  in  front  of  the  arc  lamps. 

Another  invention,  due  to  the  same  en- 
gineer, allows  the  painted  clouds  so  far  in 
use — which  during  the  performance  must 
be  kept  quite  immovable — or  the  clouds  made 
up  from  special  sheets  of  cloth  carried  along 
over  the  sky,  to  be  replaced  by  perfectly 
natural  plastic  mist  formations.  These  mar- 
vels of  theatrical  engineering  are  produced 
by  mirrors  with  painted-on  clouds  which  are 
exposed  to  arc  light  radiation.  By  con- 
veniently turning  these  mirrors  the  clouds  are 
made  slowly  to  move  over  the  sky.  In 
connection  with  colored  silk  strips,  this 
arrangement  allows  quite  unexpected  effects 
and  metamorphoses  to  be  produced.  Thun- 
derstorms can,  for  instance,  be  imitated  with 
startling  faithfulness,  to  be  followed  up  im- 
mediately by  moonlight  nights,  the  charm 
of  which  is  reproduced  only  imperfectly  in 
the  picture  shown  in  the  frontispiece. 
The  first  stage  lighting  plant  on  this  system 
was  recently  erected  at  the  New  Royal 
Opera  House,  at  Berlin,  where  the  picture 
was  taken. 

Apart  from  its  artistic  perfection,  this 
lighting  system  far  exceeds  the  old  method 
also  from  an  economical  point  of  view; 
in  fact,  photometrical  tests  have  shown  the 
light  intensity  in  the  case  of  the  Fortuny 
system  to  be  five  times  higher  than  that  of 
direct  lighting,  the  same  amount  of  current 
energy  being  expended.  Furthermore,  there 
is  a  considerable  saving  in  decoration  pieces 
as  the  arrangement  above  described  allows 
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an  infinite  variety  of  effects  to  be  produced 
immediately. 

The  operator  is  comfortably  seated  in  a 
small  cabin  in  the  amphitheatre,  so  as  to 
have  a  perfect  view  of  the  stage.     From  this 


contractors  are  more  and  more  coming  to 
specify  electrical  appliances  as  a  means  of 
preventing  fires. 

Killing  Moths  in  Vineyards 


AN     ELECTRICALLY     OPERATED     LUMINOUS 

FOUNTAIN 

cabin  he  controls  and  regulates,  merely  by 
means  of  electrically  operated  switches,  all 
those  various  cloud  pictures,  cloth  sheets, 
colored  disks,  and  other  accessories. 

Another  interesting  lighting  effect  is  here 
reproduced,  showing  a  powerful  electrically 
operated  luminous  fountain  in  the  most 
recent  palatial  hotel  building  at  Berlin, 
lighted  up  from  underneath  by  four  50- 
ampere  arc  lamp  projectors. 

What  Five  More  Years  Will  See 


B.  E.  Blanchard,  electrical  inspector  for 
the  Chicago  Board  of  Fire  Underwriters, 
predicted,  in  a  recent  address  before  the 
members  of  that  organization,  that  the  next 
five  years  would  see  the  majority  of  modern 
homes  equipped  with  electrical  household 
appliances.     He    stated,    furthermore,    that 


United  States  Consul  William  Bardel  re- 
ports that  various  experiments  have  been 
made  recently  near  the  French  city  of 
Rheims  for  discovering  the  most  effective 
methods  of  destroying  the  moths  of  the 
pyralid  and  the  cochylis,  which  insects  are 
so  harmful  to  the  vineyards.  The  plan  is 
as  follows: 

The  best  results  have  been  attained  by 
electric -light  traps.  The  trap  consists  of  a 
portable  post  holding  a  five-candle  electric 
lamp  with  an  enameled  reflector,  from 
which,  attached  to  three  thin  metal  chains 
about  eight  inches  long,  is  suspended  a  round 
tin  plate  dish  of  about  15  inches  in  diameter. 
The  dish  contains  water  with  a  top  layer  of 
petroleum. 

During  the  first  test  the  traps  were  placed 
in  three  rows  running  parallel  at  a  distance 
of  about  200  feet,  the  distance  between  each 
lamp  being  about  75  feet.  On  the  first  clear 
evening  late  in  July  the  lights  were  turned 
on  about  8  o'clock  and  remained  burning 
until  an  hour  or  so  after  midnight.  Soon 
after  the  lights  were  burning  the  moths  com- 
menced to  swarm  toward  them  and  were 
rapidly  killed,  either  by  the  fumes  of  the  coal 
oil  or  by  the  coal  oil  itself.  The  same  opera- 
tion was  resumed  the  next  clear  night,  only 
the  lamps  of  the  two  outside  rows  were 
placed  about  25  feet  closer  to  those  of  the 
center  row,  and  this  was  repeated  in  each  of 
five  subsequent  clear  nights,  so  as  finally  to 
bring  the  three  rows  within  about  50  feet  of 
each  other.  During  the  succeeding  six  or 
seven  clear  nights  the  movement  was  re- 
versed in  the  same  manner,  so  as  finally  to 
return  the  lamps  to  their  position  of  the 
first  night.  As  to  the  position  of  the  lamps, 
numerous  experiments  were  made  during 
these  trials,  and  it  has  been  proved  that 
those  which  were  placed  so  that  the  petro- 
leum dish  was  elevated  only  a  few  inches 
above  the  ground  were  more  effective  in 
killing  the  moths  than  those  placed  higher. 
These  experiments  were  witnessed  by  rep- 
resentatives from  a  number  of  leading  cham- 
pagne makers,  and  this  method  proved  so 
successful  that  it  is  highly  recommended  to 
all  wine  growers  who  can  avail  themselves 
of  the  services  of  electricity  for  this  work.   J 
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Telephone  Exchange   in   Chinatown 

One  of  the  most  unique  telephone  ex- 
changes in  the  world  is  located  in  the  Chinese 
quarter  of  San  Francisco.  The  Oriental 
style  of  architecture  has  been  adhered  to  in 
every  detail.  The  roof  is  built  with  three 
pagodas  following  the  design  of  palaces 
seen  in  China. 

In  the  interior,  materials  similar  to  those 


Chicago  Electrical  Show 


TELEPHONE    EXCHANGE    IN    CHINATOWN 

used  in  China  were  employed.  The  wood- 
work is  in  rough  cut  material  finished  in 
ebony,  the  walls  being  paneled  with  glazed 
tile.  The  decorations  are  brought  out  in 
highly  colored  fresco  harmonizing  perfectly 
with  the  dark  woodwork  of  booths  and 
switchboard.  Public  offices  and  operators' 
quarters  are  provided.  The  telephone  equip- 
ment is  of  the  latest  type  and  the  switch- 
board is  designed  to  take  care  of  3,500  tele- 
phone stations. 

The  office  is  under  the  management  of 
Mr.  Loo  Kum  Shu,  an  American-born 
Chinese,  whose  efficiency  and  fidelity  to 
telephone  interests  are  demonstrated  by  his 
constant  association  with  the  company  for 
the  last  ten  years.  He  is  assisted  by  one 
chief  operator  and  a  corps  of  Chinese 
young  ladies  who  handle  the  business  of 
nearly  800  subscribers. 


Chicago  sets  the  pace  for  electrical  expo- 
sitions. Since  this  great  manufacturing  and 
distributing  center  inaugurated  its  first  elec- 
trical show  five  years  ago  New  York  has 
given  two,  Boston  has  just  held  one,  San 
Francisco  is  preparing  for  its  first,  Omaha 
has  given  two  in  years  past,  and  several  of  the 
smaller  cities  throughout  the  country  have 
given  expositions  in  proportion  in  size  and 
scope  to  their  importance  in  the  world  elec- 
trical. Chicago's  show  has  always  been  a 
leader — always  a  big  success  from  every 
standpoint.  Preparations  are  now  well  un- 
der way  for  its  fifth  annual  exposition  which 
will  take  place  as  usual  in  the  Coliseum  from 
January  15  to  January  29. 

Electrical  invention  and  development  is 
moving  with  such  marvelous  strides,  work- 
ing out  such  wonders,  that  the  field  gives 
an  opportunity  for  display  of  greater  in- 
terest, of  more  novelty,  of  things  that  are 
new  and  worth  seeing,  than  is  offered  by 
almost  any  other  trade  or  industry  of  enough 
importance  to  be  reflected  in  a  show.  This 
year's  display  will  be  no  exception  to  the 
rule. 

It  will  show  everything  that  the  hand 
of  invention  has  created  or  improved  upon  for 
the  industrial  world,  for  lighting  and  heating, 
for  the  office  and  the  household.  Wireless 
telegraphy  and  telephony  will  be  featured 
and  the  housekeeper  will  be  shown  the 
thousand  and  one  things  electrical  that  today 
contribute  to  the  adornment,  the  comfort, 
the  convenience  and  the  sanitation  of  the 
home. 

One  hundred  leading  manufacturers,  job- 
bers, light  and  power  corporations,  elec- 
trical engineers,  and  others  of  the  allied 
trades  have  already  contracted  for  space  in 
the  January  show.  One  of  the  startling 
features  of  this  annual  exposition  has  always 
been  the  decorative  scheme,  and  it  is  under- 
stood that  the  plans  for  the  coming  show 
are  more  brilliant,  beautiful  and  novel  than 
anything  ever  disclosed  in  the  big  Coliseum 
building. 

It  is  the  aim  of  the  management  to  make 
these  annual  shows  educational  for  the 
general  public  and  at  the  same  time  assemble 
displays  which  will  have  a  tendency  to  di- 
rectly interest  men  in  all  lines  of  industry 
in  the  advantages  of  motor  driven  machinery 
and  the  use  of  electricity  in  home  and 
business  life. 


Elementary  Electricity 

By  PROF.  EDWIN  J.  HOUSTON,  PH.  D.  (Princeton) 


CHAPTER    XXI. ELECTRO-MAGNETS — CONTINUED 


In  accordance  with  his  hypothesis  that  the 
magnetism  of  permanent  or  steel  magnets  is 
due  to  the  presence  of  minute  electric  cur- 
rents flowing  through  closed  circuits  within 
the  molecules,  Ampere  constructed  a  solenoid 
coil,  such  as  shown  in  Fig.  135  in  Chap- 
ter XX.  He  had  then  practically  invented 
what  might  be  regarded  as  an  electro-mag- 


F1G.    I37.     STURGEON'S  ELECTRO-MAGNET 

net;  that  is,  a  magnet  produced  entirely  by 
the  passage  of  an  electric  current.  As  we 
have  seen  such  a  magnet  would  have  an  aerie 
magnetic  circuit,  or  a  circuit  in  which  the 
magnetic  flux  passes  through  air  only. 

But  an  aerie  magnet  does  not  begin  to 
compare  in  strength  with  an  aero-ferric 
magnet,  since  the  amount  of  flux  added  by 
the  aligned  or  structural  magneto-motive- 
force  is  much  greater  than  that  of  the  prime 
magneto-motive-force  of  the  magnetizing 
current.  It  has  been  generally  agreed, 
therefore,  to  limit  the  term  electro-magnet 
to  a  magnet  with  a  circuit  in  which  the  flux- 
passes  both  through  air  and  iron,  that  is,  a 
magnet  of  the  aero-ferric  type. 

It  was  only  necessary  to  introduce  a  soft 
iron  core  into  the  solenoidal  coil  of  the  pre- 
ceding figure  to  convert  it  into  an  electro- 
magnet. While  it  might  not  seem  to  require 
much    actual   invention   to  effect   this  com- 


bination yet  a  marked  difference  exists  in 
the  two  devices,  since  in  one  the  strength 
of  the  magnetism  is  generally  feeble,  while 
in  the  other  it  is  strong. 

The  invention  of  the  electro-magnet  was 
made  in  1825  by  an  Englishman,  Sturgeon. 
This  predecessor  of  the  electro-magnet  took 
the  form  represented  in  Fig.  137.  It  con- 
sisted of  a  core  of  soft  iron  in  the  shape  of 
a  horseshoe  and  was  provided  with  a  single 
layer  of  insulated  wire  wrapped  around  it 
as  shown.  As  we  shall  shortly  see,  Stur- 
geon's magnet,  like  all  electro-magnets;  i.  e., 
magnets  containing  cores  of  soft  iron, 
possessed   the   valuable   property   of  almost 


FIG.    138.     HENRY'S  EARLY  FORM   OF  HORSE- 
SHOE  MAGNET 

instantly  acquiring  its  magnetism  on  the 
passage  of  the  magnetizing  current  and 
almost  instantly  losing  it  on  the  cessation  of 
that  current. 

Sturgeon's  electro-magnet  was  greatly  im- 
proved in  1828,  by  Henry,  an  American,  who 
produced  the  form  represented  in  Fig.  138. 
Here,  a  number  of  separate  magnetizing 
coils,  in  this  case  nine,  were  placed  as  shown 
on  a  horseshoe-shaped  core  of  soft  iron.  As 
will  be  seen,  the  ends  of  the  separate  mag- 
netizing coils  were  not  permanently  con- 
nected. Henry  had  recognized  the  ease 
with  which  an  electro-magnet  might  be  em- 
ployed for  transmitting  power  to  a  distance. 
In  Henry's  time  the  only  available  source  of 
electric  current  of  any  considerable  strength 
was  the  voltaic  battery.  He,  therefore,  con- 
ceived the  idea   of  constructing  an  electro- 
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magnet  in  such  a  manner  that  he  could 
readily  obtain  variations  in  the  strength  of 
the  current  passing  through  the  magnetizing 
coils  by  so  connecting  them  as  to  alter  their 
resistance;  for,  as  already  explained,  if  these 
coils  were  arranged  in  multiple  or  multiple- 
series  their  resistance  would  be  less  than 
when  arranged  in  series  or  in  series-multiple. 
Consequently,  by  such  arrangement,  he 
could  vary  the  current  passing  and,  there- 
fore, the  strength  of  the  electro-magnet. 

It  is  no  longer  necessary  to  divide  the 
magnetizing  coil  into  a  number  of  separate 
coils  so  as  to  readily  vary  the  strength  of 
current  passing  through  them.  Electric  cur- 
rents are  now  generally  obtained  from  dyna- 
mo-electric machines,  or  from  the  mains 
employed  for  incandescent  lighting.  In 
either  case,  it  is  simpler  to  alter  the  current 
strength  by  connecting  the  circuit  to  the 
mains  and  varying  its  resistance,  by  the  in- 
troduction of  a  variable  resistance  or  rheo- 
stat. 

Electro-magnets  for  laboratory  or  lecture 
purposes,  however,  are  still  made  with 
separate  windings  so  as  readily  to  illustrate 
the  effects  produced  by  varying  the  strength 
of  the  magnetizing  current  as  well  as  by 
varying  position  of  the  magnetizing  coils  on 
the  cores. 

The  most  valuable  property  of  an  electro- 
magnet is  the  rapidity  with  which  it  becomes 
magnetized  on  the  passage  of  the  magnetiz- 
ing  current  and  loses  its   magnetization  on 

the  breaking  of  the 
circuit.  While  it  is 
true  that  where  the 
cores  of  electro-mag- 
nets as  well  as  their 
armatures  consist  of 
large  masses  of  soft 
iron,  residual  mag- 
netism occurs;  yet, 
e  lee  tr  o-magne  t  s, 
when  properly  con- 
structed, are  prompt- 
ly magnetized  and 
demagnetized  on  the 
making  and  the  break 
ing  of  the  circuit 
respectively. 

Some  idea  <  an  be 
formed  of  the  number  of  times  it  is  possible 
to  magnetize  and  demagnetize  an  electro- 
magnet by  studying  an  old  form  of  ap- 
paratus known  as  Page's  revolving  electro- 
magnet, a  soft  iron  wrapped  with  magnetizing 


FIG.    I39.     PAGE  S  RE- 
VOLVING ELECTRO- 
MAGNET 


coils,  and  mounted  on  a  vertical  axis,  so  as  to 
be  capable  of  rotating  between  the  poles  of 
a  permanent  horseshoe  magnet  as  shown  in 
Fig.  139.  When  a  battery  current  is  con- 
nected with  the  positive  and  negative  binding 
posts  the  current  passes  through  the  mag- 
netizing coils  when,  as  shown  in- the  figure, 
they  are  in  a  position  at  right  angles  to  the 
two  permanent  magnet  poles.  The  electro- 
magnet is  magnetized  and  is  attracted  or 
drawn  towards  the  poles  of  the  permanent 
magnet.  WThenthe  electro-magnet  assumes 
the  position  shown  in  the  figure  the  mag- 
netizing circuit  is  automatically  opened. 
The  momentum  of  the  moving  coil  carries  it 
past  this  position  when  two  contact  springs, 
resting  against  the  contact  pieces  on  the 
vertical  axis,  again  complete  the  circuit. 
In  this  way  a  rapid  motion  of  rotation  is 
given  to  the  electro-magnet.  So  great  is  the 
rapidity  with  which  it  is  possible  to  magnet- 
ize and  demagnetize  the  movable  electro- 
magnet that  it  is  set  into  rotation  at  a  rate 
requiring  4,000  changes  or  reversals  of 
polarity  per  minute. 

It  is  upon  this  peculiarity  of  the  electro- 
magnet that  its  value  as  an  electro-receptive 
device  so  largely  depends.  The  fact  that 
an  electro-magnet  placed  in  any  different 
part  of  a  circuit  that  may  be  many  hundreds 
of  miles  in  length  instantly  acquires  magnet- 
ism on  the  completion  of  the  circuit  by  the 
closing  of  a  distant  key,  and  instantly  loses 
this  magnetism  on  the  opening  of  the  circuit, 
renders  it  possible  to  obtain  motions  of 
various  kinds  by  the  movement  of  an  arma- 
ture. 

It  is  in  this  way  that  the  operation  of  the 
electro-magnetic  telegraph  is  made  possible. 
In  a  similar  way  the  operation  of  the  electric 
bell,  the  electro-magnetic  annunciator,  the 
burglar  alarm,  indicator,  etc.,  is  obtained. 
So,  too,  the  operation  of  the  speaking  tele- 
phone is  due  to  the  to-and-fro  movements 
of  a  magnetized  diaphragm  under  the  influ- 
ence of  the  electric  currents  that  pass  through 
the  magnetizing  coils.  Their  strengths  are 
caused  to  vary  by  the  sound  waves  of  the 
speakers'  voices  falling  on  the  diaphragm  of 
a  transmitting  instrument. 

Rlectric  motors,  another  important  class 
of  instruments,  depend  for  their  operation 
on  the  rapidity  with  which  the  magnetic  flux 
produced  in  magnetizing  coils  or  electro 
magnets  can  be  made  to  appear  or  disap 
pear.  The  electro-magnets  employed  in 
them   are   made   in    various  forms. 
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An  electro-magnet  best  fitted  for  some  of 
the  above  electro-receptive  devices  would  be 
less  suited  for  others.  It  will  be  well,  there- 
fore, briefly  to  describe  some  of  the  different 
forms  that  have  been  given  in  practice  to 
electro-magnets. 

The  simplest  form  of  electro-magnet  con- 
sists of  a  straight  core  of  soft  iron  wrapped 
with  a  single  magnetizing  coil.  In  this  form, 
if  the  direction  of  the  winding  remains  the 
same  throughout  the  coil  the  polarity  of  the 
ends  of  the  straight  bar  will  be  north  and 
south  respectively.  As  to  which  of  these 
ends  will  be  north  and  which  south  will  de- 
pend on  the  direction  of  the  winding.  In  a 
straight  bar  electro-magnet  of  this  type  the 
amount  of  leakage  flux  is  great,  since  the 
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FIG.    I4O.     FORM   OF   HORSE-SHOE   ELECTRO- 
MAGNET USED   IX   TELEGRAPHY 

magnetic  circuit  outside  of  the  core  consists 
of  so  great  a  length  of  air  path.  Moreover, 
such  a  magnet  possesses  the  disadvantages 
of  its  poles  being  so  far  apart,  that  it  is 
difficult  to  ensure  the  action  of  more  than 
one  of  the  poles  on  a  receptive  device. 

It  is  because  of  the  difficulty  above  re- 
ferred  to  that  the  long  straight  core  magnet 
is  seldom  employed,  being  generally  bent  in 
a  U-shape  or  horseshoe  form.  Since,  how- 
ever, some  difficulty  exists  in  winding  sepa- 
rate coils  on  the  two  legs  the  plan  is  gener- 
ally adopted  of  employing  two  straight  core 
magnets,  slipping  the  coils  on  them  sepa- 
rately and  then  connecting  one  set  of  ends 
of  the  cores  with  a  mass  of  soft  iron  known 
as  a  yoke. 

The  above  form  of  construction  of  electro- 
magnet is  very  common  in  the  horseshoe 
magnets  employed  for  telegraphic  apparatus 
generally.  Here,  as  shown  in  Fig.  140,  the 
two  magnetic  cores  are  connected  at  one  set 
of  ends  by  a  heavy  yoke  or  a  bar  of  soft  iron 
(Y)  brought  into  close  contact,  thus  leaving 


an  air  gap  only  between  the  two  free  poles 
or  ends   (X)   and   (S). 

In  a  horseshoe  magnet  of  the  above  type, 
care  must  be  taken  so  to  connect  the  sepa- 
rate magnetizing  coils  on  the  two  legs  or 
branches  that  the  direction  of  winding  shall 
continue  the  same  throughout.  In  other 
words  the  connection  must  be  just  as  if  the 
two  separate  cores  were  placed  in  a  straight 
line,  end  to  end,  and  wound  continuously  in 
the  same  direction,  until  all  the  wire  is  in 
place.  One  of  the  free  ends  of  the  magnet 
will  possess  north  polarity  and  the  other 
south  polarity.  The  flux  will  pass  con- 
tinuously from  the  north  pole  (N),  through 
the  air-gap  between  (N)  and  (S),  or  through 
the  armature  that  is  generally  provided  for 
this  part  of  the  circuit;  then,  entering  at  the 
south  pole,  it  passes  through  the  core  of  (S), 
yoke  (Y)  and  core  of  (X). 

Instead  of  wrapping  the  magnetizing  coil 
directly  on  the  core,  it  is  found  more  con- 
venient in  practice  to  wind  the  coil  on  an 
insulating  spool  of  hard  rubber,  fibre  or 
wood  and  afterwards  slip  the  spool  on 
the  core.  In  this  case  a  rim  or  edge  is  pro- 
vided at  each  end  of  the  spool,  or  hollow 
cylinder,  so  as  to  keep  the  coils  in  place. 
'  A  certain  length  of  the  core  of  the  electro- 
magnet is  left  unwound  for  convenience  of 
permitting  the  armature  to  move  towards  or 


FIG.  141.  IRON- CLAD  ELECTRO- MAG  NET 

from  the  poles  under  the  respective  influence 
of  the  magnetic  attraction  and  the  opposite 
attraction  of  a  spring  or  weight. 

Another  method  of  bringing  the  opposite 
ends  of  a  straight  bar  electro-magnet  near 
each  other,  and  thus  decreasing  the  magnetic 
leakage,  is  found  in  an  ingenious  device 
known  as  the  iron-clad  magnet.  Here,  as 
shown  in  Fig.  141,  one  of  the  poles  of  a 
straight  core  magnet  is  brought  near  the 
opposite  pole  by  a  casing  of  soft  iron  placed 
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outside  the  magnetizing  coils  and  extending, 
as  shown,  to  the  extremity  of  one  end  of  the 
spool  on  which  the  magnetizing  coil  is 
wound.  In  order  to  do  this,  it  is,  of  course, 
necessary  that  the  opposite  pole  be  brought 
into  firm  magnetic  connection  with  a  piece 


These  attractive  surfaces  or  areas  are 
called  polar  areas.  If  the  magnetic  intensity 
is  equal  throughout  the  entire  area,  then  by 
doubling  the  polar  area  there  will  be  a 
doubling  of  the  attracting  force.  If  besides 
this  we  double  the  amount  of  magnetic  flux 
passing  through  the  surface  we  increase  the 
attractive  force  four-fold.  In  other  words, 
the  attractive  force  between  two  polar  sur- 
faces increases  directly  as  the  surfaces,  and 
as  the  square  of  the  magnetic  intensity  at 
these  surfaces. 

Examining  Jules'  horseshoe  cylindrical 
magnet  again,  it  will  be  seen  that  it  has  a 
great  extent  of  polar  surfaces  and  therefore 
should  possess  considerable  portative  power. 

Another  form  of  electro-magnet,  known 
as  the  zig-zag  electro-magnet,  consists  as 
represented  in  Fig.   142.     Here,   a  number 


FIG.    I42.      JOULE'S     CYLINDRICAL     HORSE- 
SHOE MAGNET. 

of  soft*  iron  connected  with  the  end  of  the 
soft  iron  cylinder. 

A  variety  of  electro-magnet  known  as 
Jules'  cylindrical  horseshoe  magnet  is  shown 
in  Fig.  142.  It  consists  of  an  electro- 
magnet whose  core  has  the  shape  of  a 
cylinder.  A  gap  has  been  formed  in  the 
cylinder  by  cutting  a  portion  away  as  shown. 
This  gap  is  then  provided  with  an  armature 
shaped  at  its  upper  surface  so  as  to  come 
into  intimate  contact  with  the  polar  surfaces, 
and  its  lower  ends  have  the  general  cylindrical 
shape  of  the  magnet. 

Jules'  cylindrical  horseshoe  magnet  is 
difficult  to  wind.  It  possesses,  however,  the 
advantage  of  a  great  extent  of  polar  surface 
that  is  brought  into  contact  with  the  op- 
posing surfaces  of  the  armature. 

Electro-magnets  can  be  divided  into  two 
general  classes,  according  to  whether  the 
work  they  are  designed  to  perform  is  to 
carry  a  considerable  weight  by  exerting  con- 
siderable pull  on  their  armatures,  or  to  exert 
a  magnetic  attraction  or  repulsion  over  a 
considerable  distance.  Magnets  of  the  first 
type  are  known  as  attractive  magnets,  and 
those  of  the  second,  as  portative  magnets. 

It  can  be  shown  that  the  amount  of  at- 
traction a  magnet  exerts  on  its  armature  de- 
pends : 

(1)  On  the  area  of  the  attractive  sur- 
faces and, 

(2)  On  the  quantity  or  intensity  of  the 
magnetic  fiVx  that  passes  through  them. 


FIG.    I43.     ZIG-ZAG   ELECTRO-MAGNET 

of  projections  forming  a  part  of  a  ring- 
shaped  core,  are  wound  with  a  magnetizing 
wire  in  the  manner  shown.  Since  this  wire 
constantly  changes  its  direction,  when  an 
electric  current  is  sent  through  it,  in  the 
direction  indicated  by  the  large  arrows,  the 
projections  acquire  alternately  north  and 
south    polarity  as  marked. 

Since  the  strength  of  an  electro-magnet 
depends  on  the  quantity  of  magnetizing  flux, 
and  the  quantity  of  magnetizing  flux  on  the 
number  of  ampere-turns,  in  order  to  pro- 
duce powerful  electro-magnets  it  is  only 
necessary  to  place  a  great  number  of  wind- 
ings on  a  sufficiently  large  mass  of  soft  iron 
and  send  a  powerful  current  through  them. 

A  very  large  electro-magnet  was  con- 
structed some  years  ago  at  the  United  States 
Torpedo  Station  at  Willett's  Point,  Long 
Island  Sound.  The  core  of  this  magnet 
consisted  of  a  sixteen-foot  cannon,  weighing 
approximately  50,000  pounds.  The  cannon 
was  wrapped  with  a  huge  magnetizing  coil; 
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FIG.    I44.      CANNON    MADE    INTO    AN    ELEC- 
TRO-MAGNET 

consisting  of  ten  miles  of  insulated  copper 
wire.  This  coil  had  5,250  turns,  so  that 
when  a  magnetizing  current  of  twenty-one 
amperes  was  sent  through  it.  it  produced  an 
M.  M.  F.  of  21x5250=110,250  ampere- 
turns. 


FIG.    I45.     THE     MAGNETIC     FLUX      PASSED 
THROUGH  THE  MAX'S  BODY 

Under  the  powerful  flux  thus  produced 
magnetic  effects  of  an  exceedingly  striking 
character  were  obtained.  The  gun  exerted 
a  magnetic  attraction  at  a  distance  of  seventy 
feet  from  its  poles  equal  to  that  of  the  mag- 
netic attraction  of  the  earth.  It  was  capa- 
ble, as  shown  in  Fig.  143,  of  holding  a  chain 
of  five  cannon  balls  each  of  which  weighed 
230  pounds. 

When  a  soldier  was  placed  in  front  of  the 
pole,  the  flux  passed  through  his  body  in 
sufficient  amount  to  hold  in  place  heavy 
spikes  of  iron,  as  shown  in  Fig.  145  on  this 
page, 


Powerful    electro-magnets    are    now    em- 
ployed   for    loading    andj°  unloading    mag- 
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netizable  material,  such   as  pig  iron,  scrap 
tin,   bundles  of  iron  wire,   etc. 

By  the  use  of  magnets  of  this  character 
the  cost  of  loading  and  unloading  is  con- 
siderably decreased. 

Fig.  146  shows  a  magnet  of  this  type  em- 
ployed, in  lifting  pieces    of    pig  iron. 
(To  be  continued.) 
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The  Latest  in  Telephone  Systems 
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A  distinctly  new  type  of  telephone  system, 
which  partakes  of  some  of  the  features  of 
both  the  ordinary  manual  system,  with  its 
girl  operators,  and  the  automatic  system, 
which  does  not  require  a  human  operator, 
is  the ' '  Automanual " 
system.  Ashtabula, 
Ohio,  has  the  distinc- 
tion of  being  served 
by  the  first  commer- 
cial exchange  equip- 
ment of  the  auto- 
manual type.  This 
equipment  has  been 
in  operation  six 
months. 

In  the  automanual 
system  all  cords  and 
plugs  have  been  dis- 
pensed with  at  the 
telephone  switch- 
board, the  only  piece 
of  apparatus  in  the 
operating  room  being 
a  desk  equipped  with 
keys  having  much  the 
appearance  of  an 
adding  machine. 

All  calls  received 
are    indicated    upon 

this  desk  by  the  lighting  of  a  lamp.  The 
operator  by  depressing  a  button  is  connected 
to  the  calling  subscriber's  line.  The  number 
of  the  party  wanted  is  ascertained  from  the 


ALL     CORDS      AND 
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calling  subscriber  and  this  number  is  set  up 
on  the  keys,  a  starting  button  is  pressed  and 
the  call  is  handled  from  then  on  by  auto- 
matic switching  equipment.  The  operator's 
key    set   is    immediately  released  and    it  is 

impossible  for  the 
operator  to  go  in  on 
the  line  after  the  call 
is  once  set  up.  This 
insures  secret  service. 

In  an  exchange  of 
sufficient  size  where 
it  is  necessary  to  em- 
ploy a  number  of 
operators,  any  call 
coming  into  the  ex- 
change is  immedia- 
tely placed  before  an 
operator  who  is  not 
busy,  so  that  all  calls 
are  answered  and 
handled  promptly. 

The  connection 
during  the  conversa- 
tion is  under  the 
control  of  the  calling 
subscriber.  x\fterthe 
conversation  is  com- 
pleted all  switches 
are  restored  to  nor- 
mal position  by  the  act  of  hanging  up  the 
receiver. 

The  telephone  at  the   subscriber's  station 
is  a  simple  telephone  of  the  common  battery 
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THE  DESK  OF  THE  AUTOMANUAL  IS    EQUIPPED   WITH    KEYS    AND   LOOKS 

LIKE  AN  ADDING  MACHINE 
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type.  A  call  for  the  ex- 
change is  indicated  by  the 
act  of  removing  the  re- 
ceiver from  the  hook  and 
the  number  desired  is 
spoken  into  the  transmitter 
in  the  usual  manner. 

The  chief  advantages 
of  the  system  are  prompt 
and  accurate  secret  service, 
and  the  small  number  of 
operators  required.  With 
the  automanual  system  one 
operator  will  handle  as 
many  calls  as  can  be 
handled  by  five  or  six 
where  the  manual  system 
is  employed. 

In  this  system  it  is  not 
necessary  that  the  opera- 
tors be  located  in  close 
proximity  to  the  switches. 
A  large  city  installation 
can  be  divided  into  many 
branch  switching  stations 
and  the  operators  can  be 
located  at  but  one  point 
and  accomplish  all  inter- 
connections with  the  same  THE  AUT0MANUAL  switching  equipment 
rapidity  as  could  be  done  it 
the  switches  themselves  were  located  at  one 
point. 

The  electric  impulses  which  actuate  the 
switches  originate  from  what  is  called  the 
"sending  machine,"  which,  when  a  call  is 
made,  delivers  impulses  corresponding  in 
number  to  the  keys  depressed  by  the  opera- 
tor. One  sending  machine  is  sufficient  for 
an  entire  exchange. 

After  much  experimental  work  every 
previously  known  condition  to  be  encountered 
in  actual  practice  has  been  provided  for  in  the 
automanual  system,  and  it  goes  one  step 
further,  for  the  automanual  operator  never 
knows  the  source  of  a  call  and  is  obliged  to 
treat  all  subscribers  alike. 


for  a  light  equal  to  a  gas  burner  at  a  distance 
of  2640  feet  from  the  lamps. 


First  Municipal  Electric  Plant 


Wabash,  Indiana,  boasts  of  being  the 
first  town  to  adopt  electric  light  for  general 
illumination.  A  beginning  was  made  on 
March  31,  i88o:  when  four  of  the  old  Brush 
arc  lamps  of  3,000  candlepower  each  were 
suspended  on  the  flagstaff  of  the  Court 
House.  A  seven  horsepower  dynamo  sup- 
plied the  electricity  and  the  contract  called 


All  Energy  Comes  From  the  Sun 

The  ancient  fire  worshipers  were  not  so 
far  out  of  the  way,  for  they  worshiped  the 
visible  source  of  all  energy  which  keeps  us 
alive  here  on  earth.  All  plant  growth  is 
dependent  upon  the  rays  of  the  sun,  and  it 
is  upon  plants  and  plant  eating  animals  that 
we  depend  for  the  food  fuel  which  keeps  our 
bodily  engines  going.  For  fuel  to  produce 
heat  and  mechanical  energy  we  again  de- 
pend upon  vegetation  either  of  today  or  in 
ages  past,  the  latter  stored  up  in  the  earth 
in  the  form  of  coal.  Wind  power  is  simply 
another  manifestation  of  the  energy  of  the 
sun,  which  by  unequal  heating  of  the  air 
strata  causes  different  densities,  and  the 
winds  are  the  result — nature  re-establishing 
an  equilibrium.  Water  power  we  have  in 
plenty,  but  every  drop  of  water  which  ever 
flowed  over  a  water  wheel  was  first  evapora- 
ted by  the  rays  of  the  sun,  and  condensed 
to  clouds  and  then  rain  in  the  upper  regions 
of  the  atmosphere. 
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Largest  Self-Cooling  Transformer 
Ever  Built 


A  transformer,  as,  perhaps,  all  the  readers 
of  Popular  Electricity  may  not  know,  is 
a  device  for  raising  or  lowering  the  voltage 
or  pressure  of  alternating  current.  Funda- 
mentally it  consists  of  two  coils  of  insulated 


THE  LARGEST  SELF-COOLING  TRANSFORMER 

wire  wound  around  an  iron  core,  the  coils 
being  thoroughly  insulated  from  each  other. 
One  of  these  coils  has  a  great  many  turns  of 
wire  while  the  other  has  comparatively  few 
turns.  If  alternating  current  of  a  given 
voltage  is  sent  through  the  coil  having  few 
turns  there  is  generated  in  the  other  coil, 
though  the  two  do  not  come  in  contact  with 


each  other,  a  current  of  less  volume,  but  of 
higher  voltage,  the  voltage  in  this  secondary 
coil  being  of  the  same  ratio  to  that  impressed 
upon  primary  coil  as  the  number  of  turns  of 
wire  in  the  secondary  is  to  the  number  of 
turns  in  the  primary  coil.  This  is  known 
as  a  " step-up"  transformer.  A  step-up 
transformer  is  usually  located  at  the  power 
station  to  step  up  the  pressure  or  voltage 
of  the  current  generated  by  the  dynamos  so 
that  it  may  be  forced  through  the  long  trans- 
mission line  of  small  wires. 

At  the  distant  end  of  the  transmission  line 
is  a  substation  in  which  is  located  a  similar 
transformer  only  in  this  case  the  transmission 
wires  terminate  in  the  winding  of  many 
turns,  which  then  becomes  the  primary  and 
current  of  a  low  voltage  is  taken  from  the 
coil  of  few  turns  which  in  this  case  is  the 
secondary.  The  transformer  is  then  known 
as  a  " step-down"  transformer  and  it  gives 
from  its  secondary  winding  current  of  a 
voltage  sufficiently  low  to  be  safe  for  the 
consumer  to  use,  or  at  least  low  enough  to  be 
carried  to  small  transformers  on  the  electric 
light  poles  or  in  factories,  etc.,  where  it  is 
again  stepped  down  in  pressure  till  it  is 
suitable  for  use  in  lighting  lamps  and  run- 
ning motors. 

In  the  picture  herewith  is  shown  the 
largest  self-cooled  transformer  ever  built. 
It  steps  down  100,000  volt  current  to  a 
voltage  suitable  for  distribution.  Its  coils 
are  capable  of  continuously  transforming  an 
amount  of  energy  equal  to  over  1,000  horse- 
power. In  making  the  transformation  a 
great  deal  of  heat  is  developed  in  the  trans- 
former which  must  be  dissipated  in  some 
way,  in  order  that  the  transformer  windings 
may  not  be  injured.  This  is  what  the  verti- 
cal pipes  are  for — to  present  a  large  radiating 
surface  to  the  air  in  order  that  the  heat  may 
be  absorbed  by  the  surrounding  atmosphere. 
At  the  same  time  they  add  stiffness  and 
strength  to  the  cast  iron  casing  which  encloses 
the  coils. 


The  city  of  the  future  may  not  be  horse- 
less but  the  great  business  of  the  warehouses, 
merchants,  manufacturers  and  wholesalers 
will  be  transacted  on  electric  trucks  and 
most  of  the  pleasure  vehicles  will  be  driven 
by  electricity;  the  work  will  be  done  by 
electricity;  we  will  be  kept  warm  in  winter 
and  cool  in  summer  by  electricity  and  nearly 
everything  in  this  life  of  work  or  pleasure 
will  be  owing  in  a  measure  to  electricity. 
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Talks  With  The  Judge 


"Just  look  at  those  electric  signs!"  ex- 
claimed the  Judge.  "Talk  about  Art!  If 
there  is  any  mechanical  or  electrical  means 
by  which  an  effect  can  be  produced  which 
you  might  designate  by  that  dignified  title, 
the  electric  sign  is  it.  I  have  walked  up 
and  down  this  street  hundreds  of  times  in 
the  evening  and  I  have  seen  the  flags  of  all 
nations  waving  in  the  breeze,  fountains  play- 
ing in  every  color  of  the  rainbow,  human  fig- 
ures performing  all  sorts  of  stunts,  skyrockets, 
smoking  cigars,  steaming  cups  of  coffee, 
popping  bottles  of  Budweiser,  men  playing 
billiards  and  women  beating  rugs.  Why, 
there  is  hardly  anything  that  you  can  name 
that  we  haven't  seen  worked  out  in  these 
wonderful,  restless  signs.  I  know  every  bit 
of  it  is  done  by  electric  lights — but  how? 
That's  what  gets  me.  If  you  can  give  me  a 
little  insight  into  their  operation  and  how 
they  got  those  effects    I  will  be  thankful." 

"We'll  have  to 
acknowledge  that 
they're  almost  hu- 
man, Judge.  But, 
after  all,  they  are 
most  of  them  but 
modifications  of 
one  or  more  of  a 
comparatively  few 
schemes  or  sys- 
tems." 

"Now  -  a  -days 
the  electric  sign  wizard  gets  an  order  some- 
thing like  this:  'Sign  18  by  25  feet — Chef 
mixing  dough  made  from  XX YZ  flour — 
alternately  grinning  and  sober — figure  on 
and  off  six  times  per  minute,  alternating 
with  company  name  in  red.'  The  sign 
wizard,  by  the  way,  is  a  specialist.  There 
are  only  two  or  three  of  him  of  note  in  the 
country  and  the  most  noted  of  any,  who 
produces  some  of  the  brightest  and  most 
scintilating  effects,  is  named  Dull. 

"As  I  said  the  sign  wizard  gets  a  very 
peculiar  order,  perhaps  accompanied  by  a 
crude  sketch  to  show  the  idea  to  be  brought 
out  in  lamps.  The  chances  are  that  the  idea 
may  be  worked  out  by  one  of  a  series  of 
standard  types  of  sign  flashers  with  a  few 
modifications  as  to  details;  and  this  brings 
us  to  the  flasher — a  little  machine  which  is 


Almost  Human 


at  the  bottom  of  all  the  marvelous  sign  effects 
which  we  see. 

1  The  main  types  of  sign  flashers  are  known 
as  'Single  pole,'  'Carbon,'  'Chaser,'  'Series,' 
'Flag,'  'High  speed,'  'Lightning,'  'Script 
breaker'  and  'Combination.' 

"When  you  see  a  sign  which  spells  out  a 
word,  one  letter  at  a  time,  it  is  operated  by 
a  single  pole  machine,  which  is  nothing  more 
than  a  number  of  switches  which  are  raised 
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The  Elertric  Sign  Wizard  gets  Very  Peculiar 

Orders 

and  lowered  by  a  series  of  cams  on  a  re- 
volving shaft.  This  shaft  is  run  by  an  elec- 
tric motor,  and  the  cam-operated  swatches 
close  the  circuits  to  the  lamps  comprising 
each  letter  in  the  proper  sequence  to  spell 
out  the  word. 

"When  you  see  a  sign  flash  first  on  one 
side  and  then  on  the  other,  the  letters  all 
coming  on  at  once,  it  is  a  'Carbon'  type  of 

flasher  that  does  the 
work.  The  circuits 
leading  to  all  of  the 
letters  on  each  side 
of  the  sign  are  opened 
and"  closed  by  very 
large  motor-operated 
switches  having  car- 
bon contacts.  The 
reason  carbon  con- 
tacts are  used  is  be- 
cause each  switch  carries  a  large  volume 
of  current,  owing  to  the  many  lamps  on  the 
circuit,  and  the  ordinary  small  knife  switch 
would  be  burned  or  fused  by  the  arc  which 
would  be  formed  on  opening  the  switch  sud- 


When  a  Sign  Spells  Out 
One  Letter  at  a  Time 
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denly.  In  case  the  sign  is  very  large  it  is 
not  practicable  to  open  the  circuit  at  one 
point,  even  with  carbon  contact  switches,  so 
the  'Series'  system  is  employed.  This  sys- 
tem is  so  arranged  that  a  number  of  switches 
open  the  circuit  at  different  points  simultan- 
eously. 

"  Sometimes  you  see  signs  in  which  the 
lights  chase  themselves  around  a  border  with 
an  undulating  motion  like  a  snake.  These 
are  operated  by  the  'Chaser'  type  of  flasher. 
In  this  case  individual  wires  must  be  run  to 
all  of  the  lamps  in  the  border.  The  flashing 
machine  as  it  revolves  closes  switches  which 
keep  a  certain  number  of  lamps  on  all  the 
time.  If  this  number  is  10,  say,  as  the  switch 
for  the  eleventh  is  closed  the  switch  for  the 
first  is  opened.  Reduce  the  number  to  one 
or  two  and  the  lamps  will  give  the  appear- 
ance of  a  flea  hopping  about. 

"One  of  the  most  beautiful  sign  effects  is 
that  of  a  waving  flag  or  pennant.  This  effect 
is  produced  by  the  'Flag'  flasher,  quite 
similar  to  the  'Chaser'  or  snake  machine. 
The  flag  or  pennant  is,  of  course,  done  in 
regularly  arranged  rows  of  lamps.  The  ver- 
tical rows  of  lamps  are  caused  to  light  and 
go  out  in  succession  across  the  flag,  folds  of 
darkness  running  down  through  it.  This  is 
what  gives  the  waving  effect.  The  folds 
nearest  the  pole  or  staff  are  short  and  thick, 
becoming  attenuated  as  they  near  the  outer 
end. 

"The  most  spectacular  effects,  such  as  re- 
volving wheels,  fountains,  falling  water, 
smoke,  etc.,  are  produced  by  the  'High 
speed'  machine.  It  is  built  much  like  the 
single  pole  machine  only  it  must  go  much 
more  rapidly,  the  switches  making  and  break- 
ing the  circuit  sometimes  as  high  as  250  times 
a  minute.  A  slowly  rising  cloud  of  smoke 
from  the  end  of  a  cigar  will  not  require  oyer 
100  breaks  a  minute,  while  a  stream  squirt- 
ing from  a  seltzer  bottle  will  require  250. 

"The  'Script  breaker'  gives  the  appear- 
ance of  a  script  sign  being  written  out,  one 
lamp  at  a  time — an  invisible  hand  writing 
the  name  in  fire.  It  is  a  machine  nearly 
like  the  single  pole  and  chaser  machine. 

"Lightning  is  made  by  a  special  flasher 
which  is  required  to  give  rapid  progressive 
motion  across  the  sign.  The  same  device  is 
also  used  to  illustrate  such  things  as  shooting 
a  billiard  ball  across  a  table,  throwing  bombs 
into  the  air,  etc.  It  is  similar  to  the  chaser 
and  runs  at  very  high  speed. 


"Combination  machines  embody  two  or 
more  of  the  previously  described  machines 
and  by  their  use  almost  any  effect  desired 
may  be  obtained." 

A  New   Departure   in  Electric   Cars 

Although  no  trolley  pole  and  wires  are 
visible  and  there  is  no  "third-rail,"  the  car 
which  you  see  in  the  picture  is  nevertheless 
an  electric  car — but  one  which  secures  its 
power  in  a  very  peculiar  manner.     Mounted 


A  NEW  DEPARTURE  IN  ELECTRIC  CARS 

out  of  sight  between  the  axles  is  an  enclosed 
gas  engine  which  is  not,  however,  connected 
mechanically  with  the  driving  axles.  In- 
stead it  drives  a  dynamo  which  in  turn  fur- 
nishes current  for  the  motors  which  are  con- 
nected to  the  axles  in  the  usual  manner. 
The  gas  engine  can  thus  be  made  to  run  at 
constant  speed  regardless  of  the  speed  of 
the  car,  which  is  the  most  efficient  mode  of 
operation. 

This  car  has  been  constructed  for  the 
Third  Avenue  Railway  Company  of  New 
York.  It  resembles  in  general  appearance 
the  short  cars  on  many  of  our  smaller  city 
railways. 

Early  Lamp  Filaments 

Among  the  first  carbon  filaments  prepared 
by  Mr.  Edison  for  electric  lamps  was  one 
made  of  a  thread  enveloped  in  a  paste  of 
lampblack  and  tar  and  carbonized  at  a 
high  temperature.  This  carbonized  thread, 
though  far  from  satisfactory,  gave  sufficient 
encouragement  to  warrant  further  investi- 
gation in  the  same  direction.  This  re- 
sulted in  the  trial  of  a  number  of  other  sub 
stances  and  it  was  determined  upon,  for  a 
time,  that  the  best  of  all  was  paper,  plain 
paper  without  lampblack  or  other  applica- 
tions. Bristol  board  was  used  in  the  making 
of  these  paper  filaments. 


X-Rays  In  Dentistry 


Whereas  X-rays  have  found  so  many 
valuable  applications  in  medicine,  the  mani- 
fold possibilities  opened  up  to  the  dentist 
by  the  use  of  these  wonderful  radiations 
have  been  only  recently  appreciated.  In 
fact,  Roentgen  rays  afford  a  most  welcome 
means  of  exact  examination,  allowing  the 
condition  of  the  teeth  and  jaw  to  be  ascer- 


FIG.  I.     X-RAY  OUTFIT  FOR  DENTISTS 

tained  more  quickly,  safely  and  accurately 
than  by  any  other  process,  so  that  even  the 
most  minute  alterations  in  this  condition  can 
be  detected  without  any  difficulty.  Frac- 
tures of  the  jaw,  and  all  kinds  of  inflamma- 
tory processes  can  be  investigated  in  every 
detail,  and  borings,  fillings,  bridges  and  regu- 


lations in  the  position  of  teeth  are  readily 
checked  by  means  of  X-ray  pictures.  The 
most  valuable  results  may,  finally,  be  ex- 
pected from  examining  infantile  teeth,  as- 
certaining the  position  of  permanent  teeth 
in  relation  to  the  milk  teeth,  and  any 
anomalies    during    the    changing  of   teeth. 

X-rays,  it  will  be  remembered,  are  gen- 
erated by  means  of  high-tension  electric 
currents  led  into  an  exhausted  glass  bulb 
containing  convenient  electrodes.  These 
high-tension  currents  are  produced  by  an 
induction  coil. 

The  working  of  the  induction  coil  is  con- 
trolled by  adjustable  resistances,  as  well  as 
by  adapting  the  interrupter  to  the  con- 
ditions of  the  case.     A  new  German  outfit 


FIG.    2.    X-RAY   DENTAL   OUTFIT   IN   USE 

used  in  this  connection  is  represented  in  Fig. 
i.  It  is  designed  either  as  a  wall  switch- 
board or  as  portable  cabinet. 

The  X-ray  bulb  as  shown  in  Fig.  2  is 
connected  to  the  terminals  of  the  induction 
coil.  As  a  current  of  sufficient  tension  is 
passed  through  the  bulb,  there  are  produced 


POPULAR  ELECTRICITY 


569 


inside  the  latter,  what  are  called  cathode 
rays.  These  cathode  rays,  which  consist 
of  negatively  charged  minute  particles  mov- 
ing at  an  enormous  speed,  possess  the  faculty 
of  heating  any  solid  object  struck  by  them, 
the  greater  part  of  them  being  converted 
into  Roentgen  or  X-rays.  Now,  these 
Roentgen  rays  are  known  to  traverse  solid 
bodies,  according  to  their  atomic  weight  and 
thickness,  more  or  less  freely  (e.  g.,  flesh 
better  than  bone),  and  to  exert  strong  chem- 
ical effects,  so  as  to  act  on  the  photographic 
plate.  They  also  cause  certain  salts,  such  ( 
as  barium-platinum-cyanide,  to  become 
more  or  less  intensely  luminous,  according 
to  the  more  or  less  strong  absorption  they 
undergo  on  their  way.     On  the  photographic 


sheet  metal  and  a  wedge-shaped  aluminum 
block   arranged   in   proximity   to  it. 

A  most  important  point  in  using  X-rays 
in  dentistry  is  to  provide  a  convenient  dia- 
phragm which  may  eliminate  any  secondary 
rays. 

This  outfit,  as  represented  in  Fig.  2  is 
carried  on  a  support  allowing  of  a  verti- 
cal and  horizontal  adjustment,  which  is  very 
important  in  taking  teeth  radiographs. 

Brazil  Thrives  on  Electric  Power 


FIG-    3-      X-RAY    PICTURES   OF   TEETH 


action  is  based  the  process  of  radiography 
and,  on  the  luminosity  of  salts,  the  use  of 
Roentgen  rays  for  examining  the  human 
body  by  projection  of  the  image  on  a  lumi- 
nous screen. 

For  the  purposes  of  dentistry,  the  photo- 
graphic records  are  the  more  important 
and  these  can  be  taken  without  darkening 
the  room.  Some  specimens  of  diagrams 
showing  various  affections  of  the  teeth  are 
represented  in  Fig.  3. 

The  penetrating  power  of  X-rays  is  tested 
by  means  of  an  apparatus  containing  a  lump 
of  wax  of  about  the  same  permeability  as 
the  muscular  parts  surrounding  the  jaw. 
The  degree  of  vacuum  is  gauged  by  means  of 
a  "radiometer,"  comprising  a  strip  of  thin 


Many  of  the  industrial  establishments  in 
Brazil,  notably  those  in  and  around  Rio  de 
Janeiro,  are  rapidly  changing  to  electric 
power,   as  a  result  of  the  development  of 

hydro-electric  energy  from 
a  river  near  Rio  de  Janeiro. 
There  are  similar  notable 
establishments  near  Sao 
Paulo,  and  to  some  extent 
near  Bahia.  The  availa- 
bility of  this  power  is 
gradually  working  a  revolu- 
tion in  present  industrial 
establishments,  changing 
them  from  small  power, 
often  purely  hand  work, 
to  modern  power  establish- 
ments. 

The  availability  of  elec- 
tricity also  is  doing  away 
with  the  general  power 
problem,  which  has  always 
been  in  the  way  of  in- 
dustrial development  in 
Brazil.  Power  from  fuel 
in  Brazil  has  always  been 
expensive.  The  country 
deposits    worthy   of    the 


has      no      coal 

name,  or  able  to  compete  with  imported 
fuel,  and  imported  fuel  after  a  7,000-mile 
haul  is  costly.  Transportation  and  other 
elements  added  to  the  high  cost  of  fuel 
have  prevented  that  measure  of  industrial 
development  in  the  country  which  might 
naturally  have  been  expected  as  a  result 
of  its  own  local  demand  for  products 
which  are  of  ordinary  manufacturing 
possibility  in  this  country.  With  the 
advent  of  electricity  much  of  this  unfavor- 
able condition  is  modified.  The  matters 
of  transportation,  raw  materials,  and 
cheap  and  efficient  labor  are  yet  to  be 
disposed  of,  but  some  of  these  problems 
are  gradually  being  solved. 
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"In  The  Beginning" 

By  JOSEPH  E.  HINDS 


wj 


Mr.  Hinds  is  one 
of  the  few  men  who 
were  on  the  spot  when 
the  first  incandescent 
electric  lighting  plant 
in  all  the  world  was 
put  into  operation  on  a  commercial  basis.  It 
was  through  his  youthful  enthusiasm  that  he 
induced  Mr.  Edison  to  grant  to  his  firm  the 
privilege  of  the  first  practical  demonstration. 
Twenty-nine  years  have  now  passed  since  the 
wheels  of  this  plant  first  turned  and  few  of 
its  parts  are  still  in  existence.  It  is  therefore 
Mr.  Hinds'*  desire  that  permanent  record  be 
made  of  the  details  of  this  plant  and  the  inci- 
dents connected  with  its  installation  and 
early  operation,  and  it  is  with  pleasure  that 
we  here  print  his  narrative  word  for  word  as 
he  has  written  it,  which  was  his  express  de- 
sire.— Editorial  Note. 


Vlafcynt-nfr &t  <Vcxcto  vwTTW  Hw»ok>  dnfccY* 
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Very  naturally  we  all  take  the  world  as  we 
find  it  and  in  this  age  of  wonders  the  aero- 
plane excites  no  more  surprise,  probably  not 
as  much,  as  did  Fulton's  clumsy  boat  lum- 
bering up  the  Hudson  a  hundred  years  ago. 
We  turn  to  a  little  instrument  on  our  desk 
and  talk  to  our  friends  miles  away.  We  have 
yesterday's  news  from  the  remotest  parts  of 
the  earth  with  our  morning  coffee.  We 
look  at  the  pictured  movements  of  things 
that  happened  months  ago  in  far-away  lands 
and  think  onlv  of  the  interest  which  the 
action  excites.  _  We  touch  a  button  in  the 
wall  and  a  hall  or  a  room  or  a  whole  house 
is  flooded  with  a  brilliant,  pleasant  light  or 
in  an  instant  a  section  of  a  city  is  brought 
from  midnight  darkness  into  almost  mid- 
day   glow. 

I  say  we  take  these  things  as  a  matter  of 
course  but  it  was  not  always  thus,  little  chil- 
dren! No,  it  was  not  always  thus!  Your 
fathers  and  your  grandfathers  can  remember 
the  time  when  the  best  light  obtainable  in 
many  places  was  provided  by  candles  or 
whale  oil  lamps.  And  when  this  was  suc- 
ceeded by  kerosene  oil  as  an  illuminant  and 
some  genius  invented  what  was  called  the 
"  sunlight  burner"  it  created  far  more  ex- 
citement and  wonder  than  has  the  advent 
of  the  recently  perfected   tungsten   lamp. 


One  could  talk  al- 
most forever  about 
the  discoveries  and 
developments  of  the 
past  few  decades  in 
mechanics,  chem- 
istry, photography,  navigation,  heating  and 
lighting,  but  in  nothing  has  the  develop- 
ment been  more  practical  and  progressive 
than  in  the  matter  of  lighting. 

Without  pretending  to  possess  any  techni- 
cal or  practical  knowledge  on  the  subject, 
my  purpose  is  to  relate  in  as  few  and  simple 
words  as  possible  the  story  of  the  establish- 
ment of  the  very  first  plant  in  the  world 
whereby  a  building  was  illuminated  for  prac- 
tical purposes  by  incandescent  electric  lamps 
and  without  the  aid  of  any  of  the  agencies 
that  had  been  used  for  that  purpose  up  to 
that  time. 

In  the  year  1880  my  firm,  Hinds,  Ketcham 
&  Co.,  was  engaged  in  the  business  of  color 
printing  at  104  Fulton  Street,  New  York 
City.  This  was  in  the  very  heart  of  the 
busiest  section  and  probably  the  most  con- 
gested manufacturing  and  business  district  on 
the  continent. 

In  the  month  of  October  in  that  year  we 
were  visited  by  a  gentleman  who  was  gather- 
ing statistics  regarding  the  number  of  gas 
lights  in  use  and  the  cost  of  same.  Upon 
inquiring  into  his  purpose  we  were  in- 
formed that  he  represented  Mr.  Thomas  A. 
Edison,  who  was  experimenting  with  a  new 
system  of  lighting  at  his  laboratory  at  Menlo 
Park,  New  Jersey.  We  were  -not  entirely 
unfamiliar  with  this  fact,  as  the  newspapers 
had  occasionallv  printed  items  about  the 
"Wizard  of  Menlo  Park"  headed  "Light- 
ning over  the  Snow,"  etc.,  and  stating  how, 
on  certain  nights  a  number  of  lights  had 
mysteriously  sprung  into  existence  appar- 
ently without  any  human  agency,  and  of 
other  strange  happenings.  At  that  time  my 
firm  was  erecting  a  factory  building  at  449 
and  451  Water  Street  in  New  York  City  and 
being  anxious  to  have  it  equipped  with  every 
modern  appliance,  the  agent  was  asked  as 
to  the  possibility  of  having  that  building 
fitted  out  with  the  new  lighting  system.  He 
stated  that  nothing  of  the  kind  had  as  yet 


POPULAR  ELFCTRICITV 


571 


\f*A 


FIRST    ELECTRIC    INCANDESCENT    LIGHTING    PLANT    IN    THE    WORLD.       IT    WAS    PUT    INTO 
OPERATION    IN    DECEMBER,    1880,    AND    MARKED    AN    EPOCH 

IN   THE    WORLD'S    HISTORY 
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been  done  and  expressed  his  doubts,  but  at 
his  suggestion  I  went  to  Menlo  Park  and 
saw  the  entire  system  in  operation.  Mr. 
Edison  was  then,  as  now,  a  very  busy  man 
and  no  respector  of  persons.  As  I  left  the 
train  I  saw  two  men  waiting  on  the  railroad 
platform  and  afterward  ascertained  that 
they  were  the  two  best  known  financiers  of 
New  York  who  were  returning  after  vainly 
seeking  an  interview. 

After  three  or  four  visits  I  succeded  in 
meeting  Mr.  Edison,  presented  my  request 
to  him,  pressed  the 
matter  upon  him  with 
youthful  enthusiasm, 
told  him  that  if  he 
would  give  me  the 
light  I  would  promise 
not  to  enter  any  gas 
into  the  building,  de- 
pending for  light  en- 
tirely on  his  plant 
and  much  other  argu- 
ment of  the  same 
import  although  I 
felt  that  I  was  taking 
great  chances  in 
making  this  very  rad- 
ical condition. 
While  this  may  not 
have  affected  his  de- 
cision in  the  least  he 
finally  told  me  that 
he  would  comply 
with  my  request  and 
shortly  afterward  we 
received  at  our  new 
factory  a  dynamo 
which  had  been  taken 
out  of  the  laboratory 
works.  This  was 
known  as  an  "  Edison 
Z  dynamo,"  55  volts, 
capacity  about  150 
eight  candle  power 
lamps.  This  was  set 
up  and  connected 
with  a  small  upright 
engine  of  about  ten 

horsepower  so  geared  as  to  drive  the  dynamo 
at  1700  turns  per  minute.  The  wiring 
throughout  the  building  was  done  by  a  man 
whose  only  previous  experience  had  been 
with  electric  bells  and  similar  work,  and 
as  no  insulated  wire  of  the  necessary 
gauge  was  obtainable,  the  original  trunk  line 
was  of  naked  copper  wire  fastened  directly 


THE    FIRST     RHEOSTAT,     REAR     VIEW.       THE 
ORIGINAL  WAS  ABOUT  20   INCHES  HIGH 


to  the  walls  or  girders  by  double  pointed 
tacks.  The  joints  and  connections  were  not 
soldered  but  merely  scraped  and  twisted 
together.  At  first  there  was  no  automatic 
apparatus  of  any  kind;  not  even  safety  plugs, 
and  on  one  occasion,  when  the  lights  sud- 
denly turned  a  dull  red  and  the  engine 
labored  heavily,  a  disaster  was  averted  by 
the  discovery  of  a  large  file  which  an  intelli- 
gent plumber  laid  across  the  two  lines  of 
wire.  On  reporting  this  incident  the  trunk 
lines  were  cut  at  intervals  and  the  ends  bent 

over,  links  of  lead 
wire  being  inserted 
in  the  spaces. 

Upon  our  request 
for  a  revision  of  our 
insurance  rates  a 
careful  survey  was 
made  and  for  the 
reason  that  no  gas 
was  used  in  the  build- 
ing a  material  reduc- 
tion was  made  to  us. 
Some  months  after 
this  we  received  the 
first  rheostat,  then 
called  by  some  other 
name.  (The  accom- 
panying cut  is  about 
as  it  looked,  allowing 
for  wear  and  tear.) 
The  safety  plugs 
were  the  same  in 
principle  as  those 
now  in  use.  The  cut 
of  safety  plug  here 
shown  includes  a  part 
of  the  trunk-line  wires 
that  were  in  actual 
use. 

In  the  first  type  of 
lamp  received  the 
ends  of  the  carbon 
were  held  by  small 
German  silver  clamps 
fitted  with  watch 
screws.  These  lamps 
were  very  short  lived. 
The  bulk  of  metal  caused  the  current  to  often 
spring  an  arc  and  the  average  life  of  the 
lamps  was  not  many  hours;  some  of  them 
not  many  minutes,  as  the  voltage  was  con- 
stantly varying,  not  being  under  control. 
These  lamps  were  keyless  and  could  only  be 
extinguished  by  loosening  them  in  the 
socket.     When  the  plant  was  first  installed 
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THE    FIRST   TYPE    OF     LAMP    (FULL  SIZE)    OF   EIGHT  CANDLEPOWER,    THE    SOCKET    AND    BASE 
BEING  OF  WOOD.      IT  CONSUMED  .94  AMPERE  AT  55  VOLTS  OR  6.46    WATTS    PEE 
CANDLEPOWER     WHEREAS    THE   MODERN    TUNGSTEN     LAMP   CON- 
SUMES   ONLY     I J     WATTS     PER   CANDLEPOWER. 
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a  full  complement  -  of 
lamps  was  supplied  with 
some  extras,  but  these 
were  soon  exhausted  and 
several  boxes  of  lamps 
were  sent  us  at  short  in- 
tervals, the  shipments  be- 
ing increased  to  barrel- 
fuls,  each  lamp  being 
carefully  packed  in  straw. 
These  lamps  were  neces- 
sarily very  expensive.  I 
was  told  that  the  cost 
was  $5  to  $10  each  and 
when  I  spoke  to  Mr. 
Edison  on  the  subject 
and  expressed  my  regret 
at  our  apparent  extrava- 
ance  in  the  matter  of 
lamps  he  said,  "Don't 
mind  that.  We  are  im- 
proving them  all  the  time 
and  you  and  I  will  live 
to  see  the  day  wThen 
lamps  will  be  made  for 
less    than    thirtv     cents 


--;■:-■:■.     ■. 


SAFETY    PLUG,     l88l,    SHOWING    PART    OF    THE    ORIGINAL    LIVE 

WIRES.       REDUCED   ONE-THIRD 

each  and  will  last  several  thousand  hours." 


Which  prophecy  has  been  fulfilled. 

Just  at  this  time  my  firm  issued  a  circular 

containing    this  statement: 

New  York,  February  1,  1881. 

We  are  pleased  to  announce  that  having  found 
it  necessary  to  materially  increase  our  facilities  to 
provide  for  the  great  and  rapid  growth  of  our  busi- 
ness, we  have  removed  the  manufacturing  depart- 
ments to  our  new  factory, 

Nos.  449  and  451  Water  Street,  New  York  City, 

where  we  have  the  largest  and  best  equipped  estab- 
lishment of  its  kind  in  the  United  States.  Our 
building  is  40x160  feet,  4  floors,  lighted  on  all  sides 
and  fitted  throughout  with 

EDISON'S  INCANDESCENT   ELECTRIC 
EIGHT, 

operated  by  a  special  dynamo  electric  machine  on 
the  premises.  We  are  the  first  manufacturers  in 
the  world  to  put  into  practical  operation  this  great 
triumph  of  American  genius  (which  is  a  true  sub- 
stitute for  daylight,  showing  all  colors  in  their 
natural  hues),  and  our  friends  are  invited  to  call 
and  see  the  operation  of  Prof.  Edison's  wonderful 
subdivision  of  the  electric  current  and  the  vacuum 
lamp. 

We  have  in  constant  operation  fifteen  steam 
presses  and  are  supplied  with  every  modern  app- 
liance connected  with  our  business,  including  Hinds' 
patent  drying  machine,  for  drying  printed  and 
varnished  sheets  in  an  incredibly  short  space  of 
time. 

Our  salesroom  will  remain  at  the  old  stand,  104 
Fulton  Street,  and  is  connected  with  factory  by 
direct  telephone. 


Thanking  our  friends  for  the  liberal  patronage 
and  support  bestowed  upon  us  during^the  past  year 
and  soliciting  a  continuance  of  the  same,  we  remain, 
Very  respectfully, 

Hinds,  Ketcham  &  Co. 

This  circular  was  sent  to  all  parts  of  the 
country  and  the  result  was  that  our  little 
factory  was  crowded  with  visitors  every  night 
to  marvel  at  the  features  of  the  new  light 
which  could  not  be  blown  out  and  would 
burn  under  water,  and  we  were  repeatedly 
called  upon  to  demonstrate  this  latter  fact. 
Not  the  least  attraction  were  the  fixtures  and 
shades.  The  fixtures  were  ordinary  gas 
pipe  and  fittings,  the  only  material  available 
at  the  time.  The  "Electrolier"  came  along 
much  later.  These  were  probably  the  first 
un-ventilated  lights  that  many  had  ever  seen. 
The  shades  were  of  my  own  design,  made 
by  a  neighboring  tin  smith,  painted  white 
inside  and  green  outside.  This,  with  some 
modifications  in  size  and  shape,  is  still  the 
prevailing  fashion  in  such  things. 

The  night  in  December,  1880,  when  all 
was  ready  to  switch  on  the  current  for  the 
first  time  to  light  up  the  building  with  this 
mysterious  agency,  was  to  mark  an  epoch 
in  the  world's  history.  It  nearly  marked 
one  for  me,  for  in  the  excitement  of  the 
moment,  standing  beside  the  engine,  which 
was  running  at  full  speed,  and  leaning  over 
to  throw  on  the  switch,  my  coat  caught  in 
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the  belt  and  I  was  thrown  violently  to  the 
floor,  happily  without  any  other  injury  than 
a  temporary  disappointment.  A  few  mo- 
ments later,  in  the  presence  of  my  partners 
and  our  principal  employees,  the  little  lamps 
were  illumined  with  a  dull  red  glow  which 
gradually  brightened  into  what  seemed  a 
dazzling  light  and  we  stood  speechless  with 
wonder  in  the  presence  of  the  greatest  man-el 
of  the  century. 

The  first  public  display  of  the  new  light 
was  made  in  a  spectacular  play  at  Niblo's 
Garden  in  New  York  City  when  a  "  Grand 
Electric  Light  Ballet"  was  given.  The 
beautiful  coryphees  each  carried  a  property- 
branch  of  foliage  in  which  were  set  three  or 
more  of  the  little  eight  candle  lamps.  The 
stage  was  darkened,  the  gas  all  turned  down, 
when  suddenly  the  verdure  was  illuminated 
by  the  brilliant  spots  of  light  revealing  thick 
ropes  of  wires  leading  along  the  floor  to  the 


LAMP,   FIXTURES  AND  SHADE.     SHOWING  PLAN 
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side,  and  the  audience  sat  in  open-mouthed 
astonishment.     The    program    stated    that 
"  The  whole  is  produced  under  the  personal 
direction  of  Professor  Edison,"  but  I  doubted 
that  statement  then  and  I  doubt  it  more  now. 
I  believe  that  no  other  isolated  plant  was 
installed,    except    at   the    Edison    works    in 
Goerck  Street,  and  it  was,   perhaps,  a  year 
after  this  event  before  any  other  lamps  were 
in  practical  use  and  the  current  for  them 
was  supplied  from  the  first  central  station 
in  Pearl  Street  near  Fulton  Street  in  New 
York  City.     This  plant  was  erected  under 
Mr.     Edison's     personal     supervision     and 
several  times,   on  his  way  down  town,   he 
stopped   into   our    little  place  to    look   for 
"bugs"  as  he  called  it.     That  his  pathway 
and  ours  was  not  lined  entirely  with  roses  at 
that   time   is   apparent   from   the   following 
letter,  which  speaks  for  itself: 

THOMAS  A.  EDISON, 
No.  65  Fifth  Avenue. 

New  York,  7th  Nov.,  1881. 
Messrs.  Hinds  Ketcham  df  Co., 
228  South  Street,  City. 
Dear  Sirs: 

The  discrepancy  between  the  number  of  lamps 
per    horsepower   which    we    claim    and    what   you 
obtain  is  due  entirely  to  the  extra  friction  on  the 
belting  and  shafting  when  the  extra  load  comes  on. 
As  we  have  indicated  at  least  25  different  kinds  of 
engines  varying  from  one  hundred  and  eighty  horse 
power  to  te'n  horse  power  and  never  got  less  than 
12  to  14  lamps  of  eight  candles  each  by   the  indica- 
tor card   and  as  these  engines  have  been  indicated 
by  manv  different  persons  who    have  figured   the 
thing  out  both  in  the  old  manner  and  by  planimeters 
and  have  found  our  figures  are  correct,  we  are  abso- 
lutelv  certain  the  fault  is  at  your  works  and  not  in 
our  lamps  and  machines.     In  my  mind  the  whole 
trouble  is  due  to  the  failure  to  recognize  the  fact 
that  there  is  an  enormous  loss  of  power  when  trans- 
mitted through  several  series  of  belts.     Were  you 
to  put  in  a  small  Armington  engine  and  connect  the 
dynamo  directly  with  it,  you  would  doubtless  get 
the  desired  result.     In  fact  I  will  guarantee  twelve 
eight-candle    lights   per    indicated    horse    power    if 
such  an  engine  is  used  and  that  you  will  have  no 
further  difficulty  in  the  matter.     If  you  find  it  in- 
expedient to  put  in  a  small  engine,  we  will    take 
the  dynamos  back  and  be  just  as  good  friends  as 

ever. 

Any  night  this  week  if  the  gentleman  who  has 
indicated  your  present  engine  and  made  these  cal- 
culations has  time  he  may  come  to  Goerck  St.  by 
informing  me  one  day  ahead  and  I  will  put  up  150 
eight-candle  lights  on  a  small  engine  and  if  we  do 
not  get  twelve  lights  per  indicated  horsepower,  I 
will   agree  to  eat  engine,  dynamo,  lamps  and   all. 

Yours  very  truly, 

Thomas  A.  Edison. 

This  plant,  with  occasional  improvements 
and  changes,  continued  to  run  in  the  same 
building    for   nearly    four    vears    thereafter, 
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when  it  was  removed  to  Brooklyn  and  the 
dynamo  again  set  up  as  an  auxiliary  and 
was  run  up  to  a  few  years  ago  when  a  vandal 
hand  consigned  it  to  the  junk  heap.  In  the 
pressure  of  other  business  this  matter  was 
lost  sight  of  and  gradually  the  remnants  of 
the  plant  have  disappeared,  until  now  only 
a  few  individual  specimens  remain.  Of  the 
first  type  of  lamp  that  was  in  actual  use  only 
three  specimens  are  in  existence:  One  in 
the  National  Museum  in  Washington,  one 
in  the  hands  of  an  enthusiastic  collector  and 
one  in  my  own  possession  of  which  is  pre- 


sented a  halftone  illustration  on  page  573. 
Of  all  the  events  of  a  long  and  busy  life 
nothing  has  given  me  more  intense  satis- 
faction than  the  one  which  I  have  tried  to 
describe.  It  brought  me  into  personal  con- 
tact with  the  greatest  genius  of  all  time, 
who  is  also  a  most  genial,  lovable,  manly 
man.  Edison  is  too  near  the  focus  of  our 
vision  at  the  present  time  for  us  to  form  an 
estimate  of  his  greatness,  but  the  eye  of  the 
future  will  have  a  broader  horizon  and  the 
vastness  and  complexity  of  his  genius  and 
achievement  will  then  be  more  apparent. 


FROM   A    PHOTOGRAPH    OF  THOMAS   A. 
EDISON,  TAKEN  IN   l88l  OR   1882 
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Electric  Carriage  Call 

Electric  light  has  played  an  important 
part  in  modern  "society  functions,"  from 
the  time  when  it  was  first  introduced,  bril- 
liantly illuminating  the  ballroom  and  theater, 
and  adding  beauty  to  decorative  effects  at 
dinner  parties  and  receptions.  The  elec- 
tric carriage  call  is  an  application  of  the 
incandescent  lamp  that  serves  a  useful  pur- 
pose at  some  of  the  theaters  and  opera  houses 
in  our  big  cities. 

Before  this  system  was  introduced,  the 
dispersal  of  a  Grand  Opera  audience,  for 
example,  was  often  the  occasion  of  much 
delay  and  annoyance.  The  "  carriage  folk" 
attending  the  performance,  especially  ladies 
wearing  costly  evening  gowns  and  jewels, 
naturally  wished  to  step  directly  from  the 
door  into  their  conveyances,  and  in  inclement 
weather   the    prompt    appearance    of   each 


ELECTRIC     CARRIAGE     CALL     IN 
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party's  carriage  became  still  more  important. 
The  custom  formerly  was  to  call  the  carriages 
by  shouting  loudly  at  the  door  for  the  coach- 
man. This  primitive  method  of  summoning 
one's  conveyance,  whether  hired  or  private, 
was  a  time-honored  one  dating  back  to  the 
period  before  the  introduction  of  wheeled 
vehicles,  when  " chairs,"  slung  on  poles  and 


carried  bodily  by  burly  servants,  were  in 
vogue.  But  the  resulting  din  and  confusion, 
often  made  more  vociferous  by  the  necessity 
of  repeating  the  name  or  number  down  the 
long  line  of  waiting  carriages,  was  a  serious 
offset  to  the  pleasure  of  the  performance 
that  had  just  been  enjoyed. 

The  electric  carriage  call  obviates  all  this 
annoyance,  saves  the  time  of  the  patrons 
of  the  house,  and  greatly  facilitates  the  work 
of  the  attendants  and  police.  It  is  not  an 
audible  "call,"  but  a  purely  visual  system; 
that  is,  it  operates  by  displaying  one  carriage 
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Driwrs'  Check 


DON'T  FOLD  THIS  CARD 


— TTHTtO   i»oa. 


Give  This  Check  To  Uniformed  Attendant  Onlv 

uwd  trom  Tie  Electric  Carrtagj  Call  Co.  '"  £??£  * 


PERFORATED  TICKET  FOR  OPERATING  CAR- 
RIAGE CALL 

number  after  another,  outlined  in  incandes- 
cent lamps  in  a  panel  electric  sign  placed 
over  the  carriage  entrance  where  all  the 
coachmen  waiting  in  line  can  see  it.  There 
are  usually  three  panels,  each  consisting  of 
a  group  of  lamps  so  arranged  that  any  figure 
from  i  to  9,  and  o,  may  be  formed  by  lighting 
up  certain  lamps  of  the  group.  The  sign 
is  operated  by  the  doorman,  from  an  ingeni- 
ous switchboard  which  is  connected  to  the 
sign  by  a  cable  of  wires. 

The  operation  of  the  system  is  simple.  At 
the  switchboard,  the  wires  coming  from  the 
sign — one  wire  for  each  lamp — terminate 
in  a  set  of  movable  contact  pins.  By  means 
of  a  lever,  the  entire  group  of  pins  may  be 
brought  into  contact  with  a  copper  plate 
which  completes  the  circuit  to  the  lamps. 
But  by  the  use  of  a  pasteboard  "ticket," 
punched  with  holes,  certain  particular  pins 
only  are  allowed  to  make  this  contact,  the 
arrangement  and  location  of  the  perforations 
in  the  ticket  allowing  certain  lamps  to  light. 
Each  ticket  used  is  punched  in  a  different 
way,  so  as  to  cause  a  different  number,  of 
one,  two  or  three  figures,  to  light  up  in  the 
sign,  and  this  number  is  printed  on  the  ticket 
and  on  a  stub  which  may  be  detached. 

One  of  these  tickets  is  assigned  to  each 
carriage  as  it  drives  up  to  the  door  before 
the  performance,  the  doorman  tearing  off 
the  numbered  stub  and  handing  it  to  the 
coachman  as  a  memorandum  of  the  number 
that  will  be  shown  on  the  sign  to  call  him. 
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A  Trick  Elevator 


By  ALBERT  WALTON 


Aladdin  has  been  outdone — and  in  the 
Western  Hemisphere  at  that.  The  flying 
rug  that  would  travel  whithersoever  its  owner 
desired  was  but  a  crude  affair  to  the  Wright 
Brothers'  aeroplane;  the  blades  of  Damascus 
were  not  half  as  wonderful  as  a  dollar  safety 
razor,  and  Aladdin's  lamp  itself  was  but  a 
smoky  affair  that  gave  such  a  feeble   glow 
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The  Flying  Rug  Was  But  a   Crude   Affair 

that  a  forty-watt  tungsten  would  make  it 
cast  a  shadow.  But  crude  as  we  have 
shown  the  fabled  old  Orientals  to  have  been 
by  our  modern  methods  we  have  always 
rather  admired  the  way  they  could  cause 
various  beings  to  arise  from  the  under-world 
by  a  mere  clapping  of  the  hands.  But  even 
this  pales  to  the  commonplace  beside  the 
"near-human"  elevator  that  is  being  used 
in  certain  places  in  this  country  today. 

A  few  days  ago  I  had  occasion  to  call  on 
an  engineer  on  the  fifth  floor  of  the  new 
office  building  of  a  large  factory  in  the 
East.  I  was  known  to  the  doorman  and 
was  expected  so  I  was  directed  at  once  to  the 
elevator.  The  car  was  on  the  street  floor 
with  the  door  closed  and  there  was  no  at- 
tendant in  sight.  While  I  hestiated  there 
was  a  whirr  and  a  click  and  the  car  gently 
rose  to  heights  above  and  disappeared.  In 
a  few  seconds  I  heard  doors  open  and  close 
and  the  car  started  down  again.  It  stopped 
to  let  its  passenger  out  at  the  second  floor 
just  within  view  and  the  doors  were  shut 


again.  I  had  been  impatiently  pushing  the 
button  at  intervals  and  now  expected  to  see 
the  car  brought  down  for  me.  When  I  saw 
nothing  was  occurring  toward  that  end  I 
pushed  again  and,  with  another  whirr  and 
click,  the  Genie  awoke  and  down  came  the 
empty  car.  Somewhat  astonished,  but  em- 
boldened by  this  more  friendly  attitude 
I  opened  the  door  and  entered.  On  the  car 
wall  was  a  row  of  buttons,  one  above  the 
othei,  marked  "Basement,"  "One,"  "Two," 
"Three"  up  to  "Six".  That  was  simple 
and  with  much  gusto  I  prodded  number  five 
and  waited  and  prodded  again  and  then  had 
an  inspiration  and  pushed  three  times  more 
to  make  five  for  the  fifth  floor  and  again  I 
failed  to  soar  as  I  had  reason  to  expect. 
I  scratched  my  head.  What  must  I  do  to 
appease  this  mysterious  and  very  particular 
Genie  to  again  become  his  master  ?  Remem- 
bering the  Arabian  Nights  Tales  I  repeated 
" Abra-ka-dabra "  and  "Open  Sesame"  and 
such  phrases  in  a  half  hearted  sort  of  a  way 
and  then  disconsolately  looked  about  me. 
The  door  was  open  just  as  I  had  left  it. 
Open?  Of  course!  What  self-respecting 
Genie  would  run  an  elevator  up  with  the  floor 
door  open?  Much  chagrined  at  my  over- 
sight and  awed  at  the  unerring  intelligence 
and  unfaltering  faithfulness  of  my  slave  1 
unconsciously  exclaimed  "Excuse  me!"  and 
after  shutting  the  door  again  pushed  the 
fifth  button  with  great  hope  of  results.  This 
time  came  the  whirr  and  click  again  and  up 
I  went  "alone  but  with  unbated  zeal." 
Gently  I  passed  the  second  floor  without  a 
tremor  of  hesitation.  "Good,"  I  said,  "you 
had  sense  enough  to  know  I  did  not  want  to 
stop  there."  Likewise  at  the  third  but  I 
did  not  say  "Good!"  I  looked  for  the 
"Stop"  button  and  could  not  find  it.  "Very 
pretty  and  very  nice,  so  far,  Mr.  Genie,  but 
do  not  forget  that  the  roof  is  just  above  and 
good  elevators  never  go  up  on  the  roof  even 
in  the  hot  summer."  Things  did  not  look 
as  prosperous  as  they  had  and  I  thought  of 
the  accident  policy  I  was  to  take  out  soon. 
I  wished  I  had  it.  I  did  not  feel  quite  so 
brilliant  about  having  closed  that  door  and 
so  on.     I  was  alone  still,  but  not  with  so 
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much  unbated  zeal  when  the  fourth  floor 
glided  by  while  I,  thinking  almost  anything 
was  better  than  inaction,  began  to  push  all 
the  buttons  in  rotation  and  then  in  pairs  and 

groups.  Now  what 
the  Genie  would  do 
or  think  I  could  not 
imagine  and  did  not 
try  to  imagine.  I 
rather  expected  to 
see  the  car  part  in 
the  middle  and  go 
both  ways  trying  to 
obey  all  orders  at 
once  and  was  debat- 
which     half     I 


ing 


Began  to  Push  All  The    would  Stay  With  when 
Buttons  in  Rotation  ,J  ,. 

that  welcome  whirr 
and  click  sounded  and  we  stopped  ex- 
actly at  the  fifth  floor.  "Well,  I  guess 
you'll  do!"  I  said  as  I  opened  the  fifth 
floor  door  and  got  out,  closing  it  behind  me 
and  expecting  to  see  the  car  go  down  again 
at  once.  But  though  the  Genie  was  willing, 
he  never  worked  uselessly.  He  was  waiting 
further  orders  apparently.  I  set  down  my 
grip  and  walked  down  one  flight  of  stairs 
to  the  fourth  floor  and  pushed  the  button 
there.  Sure  enough,  not  only  did  the 
empty  car  start  down  but  it  stopped  exactly 
at  my  floor!  Now  I  was  interested.  I  got 
in  and  pushed  "five"  again,  went  up  and 
got  out  at  the  fifth  floor  and  called  on  the 
engineer  I  came  to  see.  I  made  him  come 
out  and  put  the  machine  through  its  paces. 
He  got  in  alone  and  pushed  No.  6  and  began 
to  ascend.  Immediately  I  pushed  the  button 
on  the  fifth  floor  expecting  to  call  him  down 
again  but  he  finished  his  ascent  and  got  out 
and  closed  the  door  and  came  down  the 
stairs.  The  elevator  pays  no  attention  to 
conflicting  orders. 
Would  that  we  had 
office  boys  who  were 
worked  by  buttons 
and  would  not  be 
diverted  until  they 
had  done  what  we 
sent  them  to  do. 

W7e  pushed  our 
button  again  and 
got  in  and  pushed  "Basement"  but  as  we 
neared  the  third  floor  we  saw  some  one  ap- 
proaching and  desiring  to  go  down.  Mr.  En- 
gineer pushed  number  three,  stopped  and  took 
him  on.  So,  you  see,  the  Genie,  while  know- 
ing but  one  master  at  a  time,  is  broad  enough 


Would  that  Office  Boys 

Were  Worked  by 

Buttons 


to  allow  an  error  to  be  corrected  or  an  order 
to  be  changed,  provided  the  change  comes 
from  within  the  car.  The  change  of  in- 
structions cancelled  the  "basement"  order 
so  another  was  issued  by  pressing  number 
one  where  our  passenger  alighted,  after 
which  we  pressed  the  basement  button  again 
and  went  on  down,  getting  out  and  closing 
the  door  behind  us. 

In  a  wire  cage  in  a  dark  recess  behind  the 
shaft  we  found  the  wonderful  devices  that 
worked  these  miracles  of  modern  engineering. 
A  semicircle  of  magnets  and  contacts,  a 
moving  arm,  a  few  small  wires  and  a  number 
of  magnetically  operated  water-valves  made 
up  the  entire  apparatus.  A  button  is  pressed; 
a  magnet  jumps  and  thrusts  forth  a  contact 
piece;  a  small  valve  opens,  and  the  arm 
starts  to  move  around  the  dial.  The  small 
valve  lets  water  into  a  pipe  that  operates 
another  valve  that  opens  the  main  plunger 
valve  and  puts  the  pressure  on  the  elevator 
so  as  to  raise  or  lower  it  as  may  be  required. 
The  arm  continues  to  move  until  the  raised 
contact  piece  is  reached  and  then  another 
magnet  is  operated,  valves  are  opened  and 
water  pressure  is  applied  to  close  the  main 
valve,  and  the  whole  device  is  at  rest  again 
with  the  elevator  standing  still  at  the  desired 
floor,  the  time  required  for  the  moving  arm 
to  reach  the  raised  contact  having  been  ad- 
justed properly  to  allow  the  car  time  to  get 
to  its  destination.  And  the  parts  are  elec- 
trically inter-locked  like  the  switching  cir- 
cuits of  a  railroad  switch  tower  so  that  only 
one  thing  can  be  done  at  a  time.  It  is  most 
ingenious,  yet  simple  enough  to  be  com- 
mercially practicable  and  successful,  despite 
the  apparent  "mystery  and  complexity  of  it 
when  viewed  from  the  floors  above  or  from 
the  car  itself. 


New  Steel  Making  Process 


German  iron  and  steel  manufacturers  are 
excited  over  what  is  said  to  be  the  successful 
solution  of  the  problem  of  making  steel 
directly  from  iron  ores  by  electricity.  This 
has  occurred  at  Dommeidingen,  in  the 
Duchy  of  Luxemburg,  where  an  electrical 
furnace  has  been  producing  steel  for  a  short 
time.  Although  the  ores  used  are  low  grade 
and  contain  a  considerable  percentage  of 
phosphorus,  the  furnace  yielded  a  steel  fully 
equal  to  the  best  grade  made  from  Swedish 
ores.  The  success  of  this  invention  is  ex- 
pected to  have  a  very  far-reaching  result. 
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Portola  Illuminations 


If  Don  Caspar  de  Portola  had  returned  to 
earth  any  night  from  October  19th  to  23d, 
last,  and  chanced  to  come  out  upon  the  bay 
of  San  Francisco  as  he  did  one  hundred  and 
forty  years  ago,  a  far  different  scene  would 
have  presented  itself  to  his  astonished  gaze, 
a  scene  in  which  the  most  brilliant  electrical 
illuminations  played  an  important  part. 
Rebuilt  San  Francisco  had  taken  upon  her- 
self the  task  of  holding  a  great  Portola  Festi- 
val to  commemorate  the  discovery  of  her 
beautiful  harbor  by  the  hardy  Spanish  ex- 
plorer. 


The  lighting  features  of  the  festival  were 
spectacular  in  the  extreme  and  the  special 
illuminations  extended  out  in  all  directions 
from  a  great  bell  at  the  intersection  of  Mar- 
ket, Kearny  and  Third  streets.  This  bell 
contained  2,000  16-candle  power  lamps  and 
rose  to  a  height  of  125  feet  above  the  street. 
The  central  supporting  platform  weighed  a 
ton  and  was  suspended  by  cables  from  nearby 
buildings — a  span  of  180  feet.  From  this 
festoons  of  lamps  were  carried  to  a  lower 
ring  120  feet  in  diameter.  One  of  the 
illuminated  stores  is  seen  in  the  illustration. 
This  took  first  prize  for  decorative  lighting 
in    its    class.     The    upper    picture    shows 
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Market   street    looking    toward    the    Ferry 
Building. 

The  electrical  floats  in  the  evening  were 
symbolical  of  scenic  California.  They  in- 
cluded one  of  the  falls  of  the  Yosemite  with 
running  water  brilliantly  illuminated  by 
1 200   lights.     Shasta   and   Mossbrae    Falls 


were  similarly  reproduced.  The  Santa 
Barbara  Mission,  within  whose  arbor  an 
electrical  fountain  played,  was  outlined  in 
thousands  of  colored  lights.  A  huge  red- 
wood log,  apparently  hauled  by  two  horses, 
was  beautifully  brought  out  by  electric  in- 
candescent lamps. 


Infant  and  Bacteriological  Incubators 


By  W.  W.  WETHERLA,  M.  D. 


One  of  the  uses  to  which  electricity  has 
only  recently  been  applied  is  the  artificial 
heating  of  infant  incubators  for  the  rearing 
of  prematurely  born  children,  and  for  the 
heating  of  bacteriological  incubators  or  ovens 
used  in  the  culture  of  germs.  Because  elec- 
tric heat  may  usually  be  applied  so  that  nearly, 
if  not  quite  all,  of  the 
heat  produced  is  uti- 
lized in  work,  it  is  as 
cheap,  if  not  cheaper, 
than  gas  for  incu- 
bator heating. 

The  disadvantages 
of  gas  heating  as  ap- 
plied to  incubators, 
are  danger  of  the 
flame  being  blown 
out  and  thus  filling 
the  room  and  incu- 
bator with  gas,  and 
lack  of  constant  gas 
pressure  and  there- 
fore a  variation  of 
temperature  in  the  in- 
cubator, at  times  ten 
degrees  or  more. 

The  advantages  of 
electric  heating  are 
clean  heat,  that  is  the 
air  is  not  vitiated  or 
contaminated;  varia- 
tion of  heat  in  the 
incubator  is  only 
slight;  very  little  at- 
tention is  required 
after  once  adjusting 
heat  regulator;  pure  air  may  circulate  through 
the  incubator. 

The  novelty  of  the  infant  incubator  is  due 
to  the  fact  that  both  the  heat  and  the  moisture 
are  generated  and  effectually  controlled  by 
the  electric  current,  which  may  be  either  al- 
ternating or  direct.     The   working  of    the 
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machine  is  automatic,  and  when  once 
properly  adjusted  it  will  continue  in  opera- 
tion for  months  at  a  time  with  practically  no 
attention.  The  variation  of  temperature  is 
less  than  one  degree;  the  variation  of  moist- 
ure is  less  than  two  percent,  and  the  system 
of  ventilation  is  all  that  could  be   desired. 

The  air  supplied  to 
the  infant  can  be  fil- 
tered through  absor- 
bent cotton  or  gauze 
filter  placed  over  the 
air  inlet,  and  this  air 
can  be  taken  from 
the  room  in  which 
the  apparatus  is 
placed  or  directly 
from  the  outside  by 
means  of  tubes.  The 
revolving  wheel  in 
the  chimney  indicates 
the  perfect  circula- 
tion of  air. 

The  automatic  el- 
ectric cut-outs  for 
both  heat  and  mois- 
ture are  large  mer- 
cury cups,  which 
have  proved  far 
superior  to  and  more 
reliable  than  plati- 
num point  contacts, 
and  much  cheaper. 
Platinum  point  con- 
tacts frequently  fuse 
together  when  carry- 
ing a  heavy  current. 


thus  heating  the  apparatus  to  an  undesirable 
and  dangerously  high  temperature.  Both 
the  thermostat  and  hygrostat  are  of  new  con- 
struction, acting  through  mercury  contacts 
or  cups  having  no  platinum  points  to  fuse 
together  when  heat  is  on  or  off  the  heating 
chamber. 
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A  hygrometer  placed  in  the  chamber 
records  the  atmospheric  conditions  as  to 
humidity.  A  thermometer  whose  bulb  in 
the  chamber  and  whose  stem  projects  out- 
side and  on  top  of  the  apparatus  indicates 
the  temperature. 

Both  incubators  are  heated  by  incandes- 
cent lamps  or  by  resistance  coils  placed  in 
the  base  and  over  the  air  inlet.  The  cold  air 
passes  in  and  around  the  lamps  or  coils  and 
is  thereby  heated  to  almost  any  temperature. 
Lamps  have  proved  more  easy  and  simple 
of  management  than  wire  resistance  coils, 
especially  when  under  the  management  of 
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an  unskilled  nurse.  When  a  lamp  burns  out 
it  can  be  replaced  by  anyone.  An  ordinary 
incandescent  lamp  of  16  candle  power  has 
an  activity  when  in  operation,  of  about  50 
watts.  Of  this  activity  about  48  watts  or  96 
percent  is  expended  in  producing  heat 
radiation,  and  four  percent  in  light  radiation. 
The  moisture  for  the  infant  incubator  is 
derived  from  a  tank  of  water  located  in  the 
the  base  of  the  apparatus,  and  in  which  is 
placed  a  water  heating  coil  of  440  watts 
activity.  This  water  may  also  be  heated 
by  lamps,  but  not  so  effectively. 


The  bacteriological  incubator  is  designed 
for  physicians'  laboratories,  for  colleges  and 
hospitals,  and  is  made  in  various  sizes  to 
suit  the  purpose  for  which  it  is  intended.  It 
is  made  of  copper  and  consists  of  an  interior 
or  incubating  chamber  enclosed  by  a  second 
copper  wall  providing  the  water  bath  or 
jacket,  wThich  outer  wall  is  covered  by  a  non- 
conducting material.  There  is  an  inner  door 
of  glass  and  an  outer  door  of  the  same  ma- 
terial as  the  incubator.  A  strip  of  felt  on 
the  inner  door  forms  an  air  tight  fit.  The 
outer  wall  is  covered  with  linoleum,  which  is 
bound  at  the  edges  by  copper  trimmings. 

Particular  attention  is  given  to  the  [precise 
regulation  of  the  temperature,  as  the 
maximum  and  minimum  temperatures,  be- 
tween which  many  bacteria  may  be  success- 
fully incubated,  are  but  a  few  degrees  apart. 

Five  16  candle  power  lamps  furnish  ample 
heat  to  maintain  the  desired  temperature  in 
the  chamber  of  this  incubator,  which  is  for 
ordinary  work  37°C.  This  temperature  is 
maintained  for  any  length  of  time  with  but 
a  half  degree  variation. 


Before  the  Electric  Age 


"A  light,  there,  maids,  hang  out  your  light, 
And  see  your  horns  be  clear  and  bright, 
That  so  your  candle  clear  may  shine, 
Continuing  from   6  to   9, 
That   honest   men  that   walk  along 
May  see  to  pass  safe  without  wrong." 

Less  than  200  years  ago  the  watchmen 
of  London  town,  carrying  horn  Ian  thorns  and 
halberts,  dressed  in  long  coats  and  knee 
breeches,  walked  up  and  down  the  cobbled 
streets  of  the  world's  largest  city  chanting 
this  verse,  says  the  Springfield  (Mass.) 
Union. 

It  is  beyond  our  comprehension  and  im- 
agination in  these  days  of  flaming  arc  lamps 
and  brilliantly  lighted  streets  to  picture  the 
streets  of  London  in  that  lawless  age  when 
only  a  candle  with  a  cotton  wick  was  hung 
out  here  and  there  on  dark  nights.  It  was 
an  age  of  lanthorns,  of  flambeaux  and  ink- 
boys,  when  every  one  made  his  will  and 
prepared  for  death  when  he  ventured  out 
at  night.  It  is  so  written  that  it  was  a 
common  practice  in  that  city  for  a  company 
of  a  hundred  or  more  to  make  nightly  in- 
vasions upon  houses  of  the  wealthy  to  kill 
and  rob  and  it  is  recorded  "that  when  night 
was  come  no  man  durst  venture  to  walk 
in  the  streets." 


Making  Electricity  by  Wind  Power 


No  one  can  estimate  the  millions  of  horse- 
power of  wasted  energy  which  is  represented 
by  the  winds  which  blow  over  the  habitations 
of  mankind.  As  with  the  waves  and  the 
tides  of  the  sea  and  the  rays  of  the  sun  this 


WIND   MILL    POWER   PLANT 

energy  will,  no  doubt,  be  largely  utilized 
some  day,  when  fuel  costs  shall  have  risen 
to  an  unbearable  degree.  Wind  mills  are, 
of  course,  a  common  sight.  Throughout  the 
West  and  Middle  West  they  may  be  found 
on  nearly  every  farm.  So  far,  however,  their 
application  has  been  mainly  to  the  farm 
pump  and  in  some  instances  to  the  operation 
of  small  grinding  machines.  But  now  that 
the  farmer  has  his  telephone  and  has  his 
mind  set  on  the  electric  lights  and  motors 
of  his  city  brother,  how  can  wind  power 
be  made  to  generate  electricity?  Although 
the  question  is  not  exactly  a  new  one,  it  has 
never  been  answered  satisfactorily  unless  a 
new  system,  which  has  been  developed  dur- 
ing the  last  year  should  turn  out  to  be  just 
what  the  farmer  is  looking  for  in  the  way  of 
wind  power  generating  apparatus. 


Heretofore  the  chief  obstacles  encountered 
have  been  the  variability  of  wind  velocities 
and  the  intermittent  character  of  the  winds 
themselves.  To  utilize  the  wind  mill  to 
drive  the  dynamo  direct  introduces  com- 
plicated speed  governing  devices,  and  the 
whole  outfit  is  of  course  of  no  avail  when  the 
wind  doesn't  blow. 

This  naturally  resulted  in  the  use  of 
storage  batteries  to  store  up  the  energy 
against  periods  of  calm  and  also  to  main- 
tain the  voltage  of  the  system  constant, 
which  the  dynamo  couldn't  do  when  run- 
ning at  variable  speed.  But  here  the  mis- 
take was  made  of  trying  to  adapt  storage 
batteries  and  dynamos  previously  designed 
for  commercial  purposes  under  far  less 
stringent  conditions.  The  new  system  em- 
bodies specially  designed  apparatus  of  this 
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sort  which  actual  tests  under  service  condi- 
tions have  proven  to  be  effective. 

The  complete  windmill  plant  consists  oi 
a  storage  battery,  an  electric  generator  for 
charging  the  battery,  a  wind  mill  for  driving 
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the  generator,  and  an  automatic  cut-in  for 
controlling  the  current  to  and  from  the  stor- 
age battery,  together  with  the  necessary 
lamps  and  wiring.  The  pictures  show  a 
typical  farm  lighting  plant  where  the  wind 
mill  is  used  for  the  driver.  Notice  the  neat, 
convenient  and  compact  arrangement.  The 
horizontal  shaft  of  the  wind  mill  is  shown 
entering  the  room  at  the  upper  left  hand 
'corner.  The  shut-off  windlass  is  shown  just 
below.  The  automatic  cut-in  at  the  right, 
just  above  the  generator,  is  provided  with 
lock  and  key,  thus  preventing  interference 
by  meddlesome  persons.  The  two  wires 
leading  upwards  from  the  cut-in  are  the  main 
feeders  for  the  lighting  circuit. 

The  lamps  are  in  all  cases  burned  direct 
from  the  battery,  which  is  important  for  two 
reasons:  first,  current  for  the  lights  can  be 
had  at  any  hour,  day  or  night,  even  though 
the  generator  be  idle;  second,  the  light  is 
always  steady,  which  is  not  the  case  when 
the  current  is  derived  direct  from  a  dynamo 
driven  by  a  wind  mill  or  other  varying  power. 
The  dynamo  is  used  for  charging  the  batteries 
and  for  this  purpose,  with  a  rugged  battery 
the  voltage  need  not  be  so  constant  as  for 
lighting  lamps. 

The  battery  consists  of  14  cells  arranged 
on  an  open  rack,  in  two  tiers.  These  can  be 
located  in  any  convenient  place,  such  as 
cellar  or  kitchen.  About  the  only  precaution 
that  is  necessary  is  to  place  them  where  they 
will  not  freeze,  and  where  they  will  be  rea- 
sonably clean.  As  the  cells  are  perfectly 
clean  and  do  not  give  off  any  disagreeable 
odors,  there  could  be  no  objection  to  having 
them  in  the  house. 

The  dynamo  or  generator  is  specially  ar- 
ranged for  this  class  of  work,  so  that  with  a 
varying  speed,  such  as  will  be  produced  by  a 
windmill,  the  battery  will  be  charged  at  a 
certain  uniform  rate,  even  though  the  genera- 
tor may  be  run  at  a  speed  more  than  twice 
normal.  As  this  constant  charging  is  ob- 
tianed  without  the  use  of  any  speed  regula- 
ting device  or  electrical  resistance  it  is  the 
most  efficient  method  possible. 

In  any  storage  battery  system  it  is  neces- 
sary to  provide  means  for  interrupting  the 
circuit,  between  the  generator  and  battery 
whenever  the  generator  is  idle  or  running 
at  too  low  speed  to  provide  sufficient  current 
to  charge  the  battery.  When  such  provision 
b  is  not  made,  if  the  speed  of  the  generator  falls 
below  normal  so  that  it  no  longer  furnishes 
current  to  the  battery,  current  would  reverse 


and  flow  from  the  battery  into  the  generator, 
thus  converting  the  latter  into  a  motor,  waste 
current  and  perhaps  injure  the  battery  as  well 
as  the  generator. 

The  cut-in  is  provided  for  this  purpose 
and  is  very  positive  in  its  action,  always  con- 
necting the  battery  with  the  generator  at  the 
proper  time  and  automatically  opening  the 
circuit  as  the  speed  falls  to  a  point  where  the 
charging  current  is  nearly  zero,  and  before 
it  can  reverse  back  onto  the  generator. 


Old  Electric  Light  Bulbs 


To  the  Editor  of  Popular  Electricity: 

The  electric  fixtures  in  the  Columbia, 
Missouri,  Presbyterian  Church  were  being 
put  in  order  for  a  special  occasion  last 
week  when  the  writer  noticed  two  sixteen- 
candle-power  carbon  filament  lamps  in  the 
center  chandelier  that  gave  out  only  a  red 
dull  light  in  comparison  to  the  surrounding 
bulbs. 

On  examination  it  was  found  that  these 
two  lamps  were  some  of  the  original  bulbs 
put  in  when  the  church  was  built  sixteen 
years  ago  and  have  burned  ever  since  during 
church  services. 

There  is  no  doubt  about  them  being  that 
old.  A  short  time  after  the  installing  of 
these  lamps  the  Edison  Electric  Company 
sued  the  maker  and  stopped  him  from  making 
any  more  after  that  time.  The  bulb  is  a 
peculiar  shape  and  the  name  of  the  maker 
appears  plainly  on  the  inside  of  the  glass. 

These  two  lamps  hung  at  nearly  right 
angles  to  the  fixture,  and  notwithstanding 
this  and  their  great  age,  one  of  them  gives 
a  clear  reddish  light,  burning  on  a  105-volt 
current. 

Electric  light  lamps  as  a  general  thing  are 
allowed  to  burn  too  long.  They  grow  dull. 
Some  light  consumers  continue  to  use  them 
after  their  usefulness  as  a  light  is  gone  and 
then  complain  to  the  electric  light  company 
that  their  current  is  too  weak.  The  electric 
plant  management  can  only  hold  the  current 
at  a  voltage  or  pressure  or  strength  to  suit 
the  lamp  and  after  long  use  the  light  from 
the  bulbs  grows  gradually  less  on  account 
of  the  increased  resistance  of  the  filament 
as  the  lamp  grows  older,  and  if  the  glass  is 
not  broken  or  the  light  destroyed  in  some 
other  way  it  is  only  suitable  to  be  put  in  some 
out  of  the  way  place  where  only  a  glimmer 
of  light  is  needed. 
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To  prevent  light  consumers  from  using 
old  bulbs  after  they  have  grown  dim,  a 
manufacturer  of  incandescent  lamps  is 
now  making  what  they  call  a  suicide  lamp. 
This  is  a  lamp  that  will  burn  only  so  many 
hours  and  then  commit  suicide,  or  in  other 
words,  "bust,"  necessitating  the  consumer 
getting  a  new  lamp.  This  might  save  the 
electric  station  manager  some  abuse,  but  it 
is  doubtful;  other  causes  for  such  will  surely 
arise  incidental  to  the  introduction  of  such 
a  lamp. 

James  M.  Sheeman. 


Using  the  Energy  of  Our  Rivers 

In  line  with  the  plans  of  the  Conservation 
Congress,  a  wise  use  is  being  made  of  the 
latent  energy  in  our  rivers  of  the  South.  All 
rivers  in  the  Piedmont  section  of  the  South 
which  rise  in  the  Blue  Ridge  Mountains, 
have  a  rapid  fall  during  the  first  150  miles, 
so  that  when  the  latent  power  of  these 
streams  is  fully  developed,  and  transformed 
into  electrical  energy  it  is  claimed  that  every 
cotton  mill  and  almost  every  factory  in  the 
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South  can  be  run  by  hodroelectric  power. 

Work  has  been  begun  on  a  thirty-foot  dam 
which  will  span  the  Catawba  river  at  Horse- 
ford  Shoals  near  Hickory,  N.  C.  This  power 
site  will  produce  fully  6000  horse  power. 

From  this  point  on  the  Catawba  river  the 
power  will  be  carried  three  miles  to  the  city 
of  Hickory,  where  it  will  supply  the  neces- 
sary power  for  the  new  cotton  mill  which  will 
be  the  largest  mill  of  its  kind  in  the  South 


under  one  roof,  requiring  about  4000  horse 
power  to  run  it. 

In  addition,  there  will  be  sufficient  power 
derived  from  the  same  hydro-electric  plant 
to  run  every  factory  in  the  city  of  Hickory. 

The  location  of  the  South  Atlantic  states 
is  unique,  in  that  they  all  extend  from  the 
Blue  Ridge  mountains  to  the  ocean.  The 
distance  from  the  watershed  to  the  sea 
averages  about  250  miles,  while  the  differ- 
ence in  level  is  fully  2000  feet.  Hence,  a 
tremendous  amount  of  energy  can  be  se- 
cured from  the  many  swift  rivers  of  these 
states.  In  addition,  these  states  contain  the 
cotton  fields  and  most  of  the  remaining  hard 
wood  timber.  These  raw  materials,  when 
manufactured  by  cheap  electric  power,  will 
undoubtedly  bring  great  prosperity  to  this 
section. 


How  the  New  York  Edison  Started 


The  installation  of  the  plant  of  the  first 
district  of  the  Edison  Electric  Light  Com- 
pany in  New  York  was  about  completed  in 
May,  1882.  The  district  was  nearly  a 
square  mile  in  extent  and  was 
bounded  by  East  River,  Wall, 
Nassau  and  Spruce  streets.  The 
station  was  at  257  Pearl  Street 
and  included  four  boilers,  with 
an  aggregate  capacity  of  1,000 
horsepower  and  six  engines  driv- 
ing six  dynamos.  Today  they 
wouldn't  go  far  as  exciters  in  a 
big  station.  This  plant  was  ex- 
pected to  consume  1,680  tons 
of  coal  in  a  year — today  the  big 
steam  turbine  plant  of  The 
Commonwealth  Edison  Company 
in  Chicago  will  consume  250 
tons  in  an  hour. 

There  had  been  laid  at  that 
time  155,000  feet  of  mains  in 
underground  conduits  and  18,000 
feet  remained  to  be  laid.  A  total 
of  946  buildings  had  been  wired. 
The  number  of  lamps  [in  these  buildings 
was  7,916  "A"  lamps  (16  candle  power) 
and  6,395  "B"  lamps  (8  candle  power). 
Today,  in  a  single  city  office  building, 
there  may  be  as  high  as  20,000  16  candle 
power  lamps. 

The  Japanese  telephone  exchanges  are 
206  in  number,  of  which  122  were  installed 
in  1908. 


German  Electric  Power  Boats 


THE   ELECTRIC   YACHT   ELLEN 


Electric  storage  battery  boats  have  been  capacity  of  three  horsepower  at  ioo  revolu- 
utilized  for  practical  business  service  in  tions  per  minute,  but  is  capable  of  develop- 
Germany  to  a  greater  extent  than  in  any      ing  seven  horsepower  without  difficulty  at 


other  country,  elec 
trie  launches  and 
electric  motor  boats 
usually  being  em- 
ployed only  as  pleas- 
ure crafts. 

For  transport  ser- 
vice, where  speed  is 
not  a  factor  the  Ger- 
mans have  built  a 
type  of  boat  shown 
at  a  loading  station 
in  one  of  the  pictures. 
This  boat  has  motors 
of  seven  horsepower 
capacity  which  are 
supplied  with  current 
from  a  storage  bat- 
tery installation  of 
1 60    volts    pressure. 


HOW    POWER    IS    APPLIED   ON    THE    TRANS- 
PORT BOAT 


a  speed  of  125  re- 
volutions per  minute 
and  a  pressure  of 
160  volts. 

The  storage  bat- 
tery of  this  boat  is 
capable  of  supplying 
sufficient  current  for 
operating  the  craft  a 
distance  of  65  miles 
without  recharging 
the  battery. 

In  another  illustra- 
tion is  shown  the  elec- 
tric tug  boat  "Tet- 
low"  which  has  a 
hauling  capacity  or 
pulling  power  of 
2,200  pounds  and  has 
a    maximum    motor 


Another  illustration  shows  how  this  current  capacity  of  60  horsepower.  Boats  of  this 
is  applied  to  the  propeller  shaft  by  means  of  kind  are  not  found  on  this  side  of  the 
an  electric  motor.     This  motor  has  a  normal      water. 


GERMAN    ELECTRIC   TRANSPORT  BOAT 
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THE   ELECTRIC   TUG   "TETLOW" 


In  the  line  of  electric  pleasure  craft,  also, 
German  ingenuity  has  turned  out  some  very 
satisfactory  boats.  The  German  electric 
yacht  "Ellen,"  for  instance,  is  of  special 
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ELECTRIC     COOKING     ON     BOARD 
THE  ELLEN 

interest  as  it  is  not  only  propelled  by  elec- 
tric power  but  is  provided  with  electric 
lights,  electric  fan  motor,  cigar  lighter  and 
other  devices  for  the  comfort  of  its  owner 
and  his  guests,  and  there  is  also  a  complete 
outfit  of  electric  cooking  apparatus  on  board 
as  shown  in  one  of  the  pictures. 

The  electric  chafing  dish,  electric  coffee 
and  tea  pots  and  broilers  as  well  as  other 
electric  cooking  apparatus  in  the  pantry 
and  kitchen  of  this  novel  craft  are  supplied 


with  current  from  the  storage  battery  which 
drives  the  propellers.  The  storage  battery 
is  capable  of  operating  the  motor  boat  at  a 
speed  of  seven  miles  per  hour  and  has  a 
radius  of  action  of  about  40  miles  without 
recharging. 


Christian  Science  Healing  by 
Telephone 

Christian  Science  healers  sometimes  make 
use  of  the  telephone  for  the  so-called  "absent 
treatment"  of  patients.  A  report  from  Los 
Angeles,  Calif.,  states  that  the  use  of  the 
telephone  for  this  purpose  has  reached  such 
proportions  as  to  cause  a  noticeable  increase 
in  the  telephone  company's  business.  Heal- 
ers in  Los  Angeles  and  Pasadena  are  said 
to  give  treatment  by  wire  to  patients  in 
Riverside,  Santa  Barbara,  San  Bernardino 
and  other  southern  California  points.  It 
appears  that  a  patient  would  call  up  a  healer 
and  hold  the  connection  in  silence,  while  the 
long  distance  treatment  was  being  admin- 
istered. The  telephone  operators  would 
cut  in  on  the  line  and  getting  no  response 
to  questions  would  pull  down  the  con- 
nections. As  a  result  of  these  broken  con- 
nections on  what  appeared  to  the  operators 
as  non-busy  lines,  complaints  began  to  come 
in  to  the  managers  leading  to  the  discovery 
of  the  silent  use  of  the  telephone. 

The  question  is:  Could  the  connections 
have  been  pulled  down  without  the  healers 
or  the  healed  being  aware  of  it,  would  the 
treatment  have  been  effective  or  not?  The 
question  is  non-electrical  and  we  can't 
answer  it.  It  couldn't  even  be  put  under 
the  head  of  electrotherapeutics. 
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Where  Electricity  Stands  in  The  Practice 

of  Medicine 

By  NOBLE  M.  EBERHART,  A.  M.,  M.  S.,  M.  D. 


CHAPTER    I. — THE   ACTION   OF   THE   VARIOUS   MODALITIES 


Electricity  has  made  great  strides  in  all 
lines,  and  medical  electricity  has  progressed 
as  rapidly  in  proportion  as  commercial  elec- 
tricity. It  has  made  especially  rapid  progress 
since  the  discovery  of  the  X-ray,  which  gave 
it  an  extraordinary  impetus. 

Prior  to  that  time  considerable  prejudice 
had  existed  against  medical  electricity  be- 
cause it  had  been  a  favorite  field  for  char- 
latans and  fakers.  It  lent  itself  readily  to 
their  requirements  because  of  the  many  mys- 
terious phenomena  attendant  upon  its  pro- 
duction and  use. 

Notwithstanding  this  prejudice  it  has  be- 
come recognized  more  and  more  as  investiga- 
tion has  shown  its  real  value,  and  at  the  pres- 
ent time  it  bids  fair  to  become  our  most 
popular  method  of  treatment. 

The  application  of  electricity  to  the  recog- 
nition of  disease  is  called  electro-diagnosis; 
its  application  in  the  treatment  of  disease, 
electrotherapy.  Under  medical  electricity  I 
include  all  electrically  operated  apparatus 
used  in  the  recognition  or  treatment  of  dis- 
ease, thus  taking  in  vibration,  the  Finsen 
light,  the  X-ray,  etc. 

Until  a  few  years  ago  there  was  very  little 
instruction  given  in  electricity  in  our  medical 
colleges  and  that  little  was  limited  principally 
to  teaching  how  to  test  for  the  reaction  of 
degeneration.  Thus  it  is  that  the  majority 
of  physicians  being  unfamiliar  with  the  sub- 
ject have  been  inclined  to  neglect  it  entirely. 
On  the  other  hand  a  few  have  become  so 
enthusiastic  over  its  use  that  they  have  be- 
lieved that  it  should  be  used  to  the  exclusion 
of  all  other  means.  Both  views  are  equally 
wrong.  There  is  no  question  whatever  of 
the  value  of  electricity  in  diagnosing  or  treat- 
ing certain  ailments,  while  in  others  it  is  use- 
ful merely  in  connection  with  other  methods 
and  in  some  instances  it  is  positively  harmful 
and  should  not  be  used. 

Again,  physicians  have  often  by  familiarity 
with  one  certain  method  of  electrical  treat- 
ment become  of  the  opinion  that  this  par- 
ticular form  of  electricity  always  should  be 


used  to  the  exclusion  of  all  other  electro" 
therapeutic  methods.  For  instance,  if  he 
was  well-posted  in  the  use  of  the  galvanic 
current  he  used  it  under  all  circumstances 
and  for  all  cases,  or  if  he  was  accustomed 
to  using  a  static  machine,  he  employed  static 
electricity  for  every  patient  that  came  to  him. 

Now  this  is  as  absurd  as  it  would  be  for 
the  physician  to  start  out  to  practice  medicine 
with  only  one  drug  at  his  command.  No 
matter  how  valuable  it  might  be  it  certainly 
would  be  limited  in  its  sphere  of  usefulness, 
for  the  world  has  not  yet  encountered,  nor 
is  it  likely  to,  a  panacea  for  all  ills. 

Good  judgment  and  common  sense  are 
very  essential  in  properly  selecting  and  ap- 
plying the  most  suitable  form,  in  fact  as  Pope 
has  aptly  said:  "Fine  sense  and  exalted 
sense  are  not  half  so  useful  as  common 
sense,"  and  this  is  true  whether  it  be  in 
everyday  life  or  in  the  practice  of  medicine. 

In  this  series  of  articles  I  shall  attempt  to 
show  the  physiological  action  and  the  in- 
dications for  the  use  of  the  various  forms  of 
electricity  in  order  that  their  application^may 
be  readily  inferred  by  the  medical  readers  of 
Popular  Electricity;  following  this  by 
considering  some  of  the  more  important  dis- 
eases in  which  electricity  has  been  found 
especially  useful  with  suggestions  concerning 
the  form  or  forms  to  be  employed. 

Although  intended  primarily  for  medical 
men  I  shall  try  to  make  the  matter  plain 
enough  to  be  comprehended  by  the  lay 
reader,  for  increased  knowledge  on  the  part 
of  the  layman  enables  him  to  co-operate 
better  with  the  physician,  as  the  old  idea  of 
making  medicine  an  awe-inspiring  subject, 
shrouded  in  mystery  and  hedged  in  with 
Latin  terms  is  fast  disappearing. 

I  have  decided  to  take  up  this  subject  in 
a  different  way  from  that  which  ordinarily  is 
employed,  and  in  order  further  to  assist  the 
reader  a  glossary  is  appended  at  the  close  of 
each  installment. 

The  custom  has  been  to  consider  under 
galvanism  the  diseases  benefited  by  the  gal- 
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vanic  current;  under  static  electricity,  those 
favorably  influenced  by  this  mode  of  treat- 
ment, and  so  on  through  the  list. 

I  propose  to  outline  the  principal  features 
of  the  various  currents  or  modalities,  and 
then  to  take  up  individual  diseases  and  state 
which  form  or  forms  may  be  employed  and 
why  one  may  be  preferable  to  another. 

The  reason  for  this  is  that  the  patient 
comes  to  the  physician  for  treatment  for  a 
certain  disease,  or  symptom ;  and  the  problem 
confronts  the  physician  of  selecting  the  most 
suitable  remedies  for  the  case  in  hand. 
Therefore,  I  will  take  up  the  selection  of 
electro-therapeutic  methods  from  this  stand- 
point. 

By  comparing  the  action  of  the  various 
forms  of  treatment,  it  will  be  noted  that  the 
same  property  is  possessed  frequently  by  two 
or  more  of  them,  and  it  then  becomes  a  ques- 
tion as  to  which  is  preferable  for  a  given  con- 
dition. This  I  shall  try  to  bring  out  in  con- 
sidering the  various  diseases. 

As  the  author  sees  it  the  principal  medical 
uses  of  the  various  modalities  are  as  follows: 
The  Galvanic  Current. 
i.     Electrolysis,   or  breaking   a  part  up 
into  its  elements  by  electrical  action, 
(electrical  analysis).     The  galvanic 
current  is  thus  employed  in  the  de- 
struction of  moles,  warts  and  other 
growths;   in   removing   superfluous 
hair;  etc. 

2.  Cataphoresis  or  driving  a  remedy  into 

the  tissues  by  means  of  the  electric 
current. 

3.  Effect  on  the  caliber  of  blood-vessels 

through  influence  on  the  nerves  con- 
trolling the  muscular  fibers  sur- 
rounding the  vessels  (called  vaso- 
motor effect). 

4.  The  production  of  muscular  contrac- 

tions after  irritability  to  the  faradic 
current  has  been  lost;  and  also  its 
influence  on  growth. 

a.  In  treating  paralyzed  muscles. 

b.  In  testing  for  the  reaction  of  de- 
generation, or  to  ascertain  the 
vitality  of  a  muscle. 

5.  The  galvano-cautery  for  burning  or 

destroying  tissue  through  the  heat 
evolved  by  the  electric   current. 

6.  Lighting  diagnostic  lamps. 

In  producing  muscular  contractions,  ex- 
cept in  testing  for  the  reaction  of  degeneration, 
the  galvanic  current  is  inferior  to  the  faradic 
current,    but    in    electrolysis,    cataphoresis, 


cautery  uses  and  in  the  illuminating  of  diag- 
nostic lamps  it  has  no  competition. 
The  Faradic  Current. 

1.  Produces  muscular  contractions,  and 

thereby    stimulates    muscular    cell 
growth. 

2.  Vasomotor   effects    (especially  in  ef- 

fusions). 

3.  Relief   of   congestion   in   deep-seated 

organs  by  production  of  hyperemia 
in  the  skin. 

4.  Massage  effects. 

The  Sinusoidal  Current. 

1.  Produces  painless  contraction  of  a 
muscle  or  group  of  muscles,  some- 
times affecting  muscles  where  the 
faradic  current  has  failed. 

2.,    Increases  metabolism   and  nutrition. 

3.  Relieves  pain. 

4.  Ideal  massage  effects. 

5.  Increases  the  elimination  of  urea,  sul- 

phates and  phosphates  in  the  urine. 
Static  Electricity. 

1.  An  equalizer  of   the   nervous  forces 

(tonic    or    sedative    according    to 
method  of  application). 

2.  Increases  blood  pressure. 
Accelerates  the  circulation. 
Increases   the   functional   activity   of 

secretory  organs. 
Restores  disturbed  functions. 
Eliminates   waste    products   such    as 

urea,  carbon  dioxide,  etc. 
Produces  ozone. 
The  High  Frequency  Current. 

A.  Local  application  (unipolar,  with  vacuum 
or  other  electrode). 

1.  Produces    local    increase    in    blood- 

supply  (hyperemia). 

2.  Relieves  pain  and  itching. 
Has  germicidal  properties. 
Liberates  ozone. 
Increases  nutrition. 
Under  certain  conditions  exerts  cauter- 
izing or  electrolytic  properties. 

B.  General  or  bi-polar  application  as  in 
auto-condensation. 

1.  Produces  painless  contractions  of  the 

individual    cells    making    up    the 
various  tissues.     (Cellular  massage.) 

2.  Usually  lowers  blood-pressure. 

3.  Increases    the     oxygenation     of     the 

blood. 
Increases  bodily  heat. 
Increases  nutrition  and  metabolism. 
Increases    the    elimination    of    urea, 

carbon  dioxide,  etc. 
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The  X-Ray. 

i.  Remarkable  value  in  diagnosing  cer- 
tain conditions,  such  as  broken 
bones,  dislocations;  the  presence  of 
needles,  bullets  or  other  foreign 
bodies,  etc. 

2.  In    small    doses    it    stimulates    cell- 

growth;  in  larger  doses  destroys  it 
by  over-stimulation;  therefore,  its 
final  effect  is  destructive. 

3.  Cumulative  properties.     (Stores  itself 

up  in  the  system  and  then  may  ex- 
hibit the  result  of  the  combined 
dose.) 

4.  Relieves  pain  and  itching. 

The   Finsen  Light,   The    Arc-Light, 
The  Intense  White  Light,  etc. 

1.  Radiant  heat  effect. 

2.  Effects  from  the  chemical  rays  con- 

tained. 
Mechanical  Vibration. 

1.  Stimulates  or  soothes  the  activity  of 

nerves  or  nerve-centers  accordingly 
as  it  is  applied  a  shorter  or  longer 
time.  (Stimulation  and  over-stimu- 
lation, inhibition.) 

2.  Relieves  pain. 

3.  Regulates  the  circulation  through  the 

vaso-motor  centers. 

4.  Increases  elimination,  especially 

through  the  lymphatics. 

5.  Favorably  affects  metabolism. 

6.  Vibro-massage  effects. 
Ozone. 

1.  Increases  nutrition. 

2.  Increases    the    oxygenation    of    the 

blood. 

3.  Possesses  bactericidal  properties. 

4.  Destroys  odors. 

Some  of  these  measures  possess  properties 
which  I  have  not  enumerated  in  this  list,  but 
which  will  be  brought  out  as  occasion  re- 
quires. 

With  this  preliminary  consideration,  which 
constitutes  a  foundation  for  the  work  which 
follows,  I  shall  enter  directly  upon  the  value 
of  electricity  in  various  diseases,  and  on 
account  of  the  great  interest  at  present  mani- 
fested therein,  the  first  disease  considered, 
n  chapter  2,  will  be  tuberculosis. 

GLOSSARY 

Bactericidal. — Destroying  bacteria  (vegetable  or- 
ganisms,  microscopic   in   size). 

Bi-polar. — Connected  to  both  poles  of  the  gener- 
ating apparatus. 

Carbon  Dioxide. — The  poisonous  gas  eliminated 
through  the  lungs.  Carbonic  acid  gas.  The 
chemical  symbol  is  CO2. 


Cataphoresis. — Carrying  a  medicine  into  the  tissues 
through  the  unbroken  skin  by  means  of  an  elec- 
tric current. 

Congestion. — An  excessive  or  abnormal  accumula- 
tion of  blood  in  a  part.     Hyperemia. 

Cumulative. — Some  drugs  and  other  agents  (such 
as  the  X-ray)  have  the  property  of  gathering 
in  the  system,  each  dose  adding  to  the  previous 
one,  without  apparently  affecting  the  individual, 
to  be  followed  by  the  sudden  action  of  all  of  the 
combined  doses,  the  result  often  having  the  effect 
of  an  over-dose. 

Diagnosis. — The  art  of  distinguishing  one  disease 
from  another. 

Diagnostic. — Aiding  in  or  pertaining  to  diagnosis. 

Effusions. — Fluids  escaped  from  an  organ  or  part 
into  other  parts  or  tissues. 

Electrolysis. — Breaking  up  a  chemical  compound 
by  means  of  electricity.     Electric  analysis. 

Elimination. — Carrying  of  a  substance  out  of  the 
body.  Used  in  this  article  with  special  reference 
to  the  expulsion  of  urea,  carbonic  acid  gas,  and 
other  poisonous  products  from  the  body. 

Function. — The  natural  or  normal  action  of  a 
part  or  organ. 

Germicidal. — Destroying  germs. 

Hyperemia. — An  increased  or  abnormal  amount  of 
blood  in  a  part. 

Inhibition. — The  soothing  or  finally  paralyzing 
effect  of  over-stimulation.  Arresting  a  process 
through  the  nerve  controlling  it. 

Lymphatics. — A  system  of  glands  and  ducts  ex- 
tending throughout  the  body  which  take  up 
the  nourishing  particles  from  the  digested  food 
and  finally  enable  them  to  reach  the  blood  and 
tissues.  The  lymphatics  also  carry  off  broken 
down  tissues  and  waste  products. 

Metabolism. — The  change  produced  in  a  substance 
by  the  action  of  living  cells  upon  it.  Converting 
an  inorganic  matter  into  living  cells. 

Modality. — A  method  of  treatment.  Each  form 
or  mode  of  using  electricity  is  known  as  a  modal- 
ity. 

Nutrition. — The  process  of  assimilating  food. 

Ozone. — An  antiseptic  and  disinfectant  form  of 
oxygen,  produced  by  the  passage  of  an  electric 
spark  through  the  air. 

Physiological. — Natural  or  normal. 

Reaction  of  Degeneration. — The  muscles  contract 
to  the  opening  or  closing  of  the  electric  current 
in  a  certain  manner  and  when  this  occurs  con- 
trary to  the  usual  custom  it  is  a  sign  of  disease 
and  is  called  the  reaction  of  degeneration. 

Secretion. — The  process  of  separating  various  sub- 
stances from  the  blood  as  performed  by  various 
glands,  such  as  the  kidney,  the  salivary  glands, 
etc. 

Secretory. — Pertaining   to   secretion. 

Stimulation. — Increasing  the  activity  of  a  function 
or  organ. 

Therapeutic. — The  application  of  any  substance 
or  method  to  the  treatment  of  disease. 

Unipolar. — Connected  to  one  pole  of  the  generating 
apparatus. 

Urea. — A  poisonous  substance  eliminated  through 

the  kidneys. 
Vasomotor. — Nerves    and    muscular    fibers    which 
control  the  ^size  of  the  blood-vessels.      { 
(To  be  Continued) 


Electricity  in  Testing  Road  Materials 


By  WALDON  FAWCETT 


Electricity  is  being  used  exclusively  as  a 
motive  power  in  the  mechanical  testing 
of  paving  substances  and  road  materials 
by  the  United  States  Government  Office  of 
Public  Roads.  This  institution,  a  branch  of 
the  Department  of  Agriculture,  is  rapidly 
becoming  one  of  the 
most  important  un- 
der the  national  gov- 
ernment owing  to  the 
immense  and  wide- 
spread interest  in  the 
cause  of  good  roads 
throughout  the  Uni- 
ted States.  One  of 
the  principal  func- 
tions of  the  Office  of 
Public  Roads  is  to 
conduct  experiments 
and  tests  designed  to 
demonstrate  the  most 
advantageous  mater- 
ials for  road  construc- 
tion in  any  given  lo- 
cality, and  in  further- 
ance of  this  policy 
there  has  lately  been 
established  in  Wash- 
ington very  import- 
ant laboratories  for 
testing  all  kinds  of 
road  materials. 
These  laboratories, 
which  are  the  most 
complete  of  their  kind 
in  the  world,  include 
in  their  equipment 
all  the  well  known 
standard  machines 
and  also  much  ap- 
paratus  that  is 
unique  and  has  been 
manufactured  especially  for  this  institution. 
Every  one  of  the  testing  machines  is  opera- 
ted by  an  individual  electric  motor. 

One  of  the  most  interesting  features  of 
the  equipment  is  the  apparatus  for  the 
abrasion  test.  This  consists  of  an  elec- 
trically operated  machine,  the  essential 
parts  of  which  comprise  four  cast  iron 
cylinders,  each  closed  at  one  end  and  fur- 
nished with  a  tightly  fitting  iron  cover  for 
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the  other.  These  cylinders  are  mounted  on 
a  shaft  at  an  angle  of  thirty  degrees  with  the 
axis  of  rotation.  In  the  cylinders  is  placed 
the  rock  to  be  tested,  it  having  been  previ- 
ously broken  in  pieces  as  nearly  uniform  in 
size  as  possible.  About  fifty  pieces  con- 
stitute a  test  sample 
and  a  test  consists  of 
ten  thousand  revolu- 
tions at  the  rate  of 
between  thirty  and 
thirty-three  per  min- 
ute. The  amount 
of  wear  that  the  rock 
has  undergone  under 
this  action  indicates 
its  abrasive  qualities. 
For  the  test  for 
hardness  a  cylindrical 
core  is  cut  from  a 
specimen  of  the  rock 
with  an  electrically 
actuated  diamond 
core  drill  and  the  test 
piece  thus  obtained  is 
held  perpendicularly 
against  a  revolving 
cast  iron  disc  under 
a  constant  pressure 
of  275  pounds  while 
standard  sand  is  fed 
on  the  disc  as  the 
abrasive  agent.  At 
the  end  of  one  thou- 
sand revolutions  the 
loss  in  weight  is  de- 
termined and  the  test 
repeated  with  the 
specimen  reversed. 
The  average  loss  in 
weight  from  the  two 
runs  is  used  to  deter- 


mine the  hardness  of  the  rock. 

What  is  known  as  the  impact  machine, 
Fig.  1,  has  been  especially  designed  in  order 
to  chronicle  the  resistance  of  various  road 
materials  to  impact.  The  machine  is 
equipped  with  a  plunger  which  rains  blows 
on  the  specimen  under  test  and  these  blows 
approximate  as  nearly  as  possible  the  blows 
of  traffic  on  a  roadway.  The  test  piece  is 
held  to  the  base  of  the  machine  by  a  device 
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ELECTRICAL  RECORDING  DEVICE  ON    TESTING   MACHINE 


which  prevents  its  rebounding  when  a  blow 
is  struck  by  the  hammer.  The  hammer  is 
raised  by  a  sprocket  chain  and  released  auto- 
matically by  a  concentric  electro-magnet. 
The  fall  of  the  hammer  is  increased  with 
every  blow  until  the  test  piece  goes  to  pieces 
and  the  number  of  blows  required  for  this 
represents  the  toughness  of  the  specimen. 

Somewhat  similar  equipment  is  used  for 
the  cementation  tests.  As  a  preliminary  to 
this  latter  test  the  material  is  placed  in  a 
ball  mill  together  with  water  sufficient  to 
produce  a  stiff  paste  after  grinding.  This 
mill  contains  two  steel  shot  weighing  25 
pounds  each  and  is  revolved  at  the  rate  of 
2,000  revolutions  per  hour.  The  material 
is  taken  from  the  mill  at  the  end  of  5,000 
revolutions.  The  material  is  made  into 
briquets,  five  briquets  being  made  from 
each  sample  and  allowed  to  dry  twenty 
hours  in  air  and  four  hours  in  a  steam  bath. 
After  cooling  they  are  tested  by  impacts  in 
a  machine  shown  at  the  left  in  Fig.  t,  of 
special  design  very  similar  to  the  impact 
machine  above  described.  Attached  to  this 
machine  is  a  recording  device  which  records 
the  movement  of  the  plunger  during  and 
after  each  blow  of  the  hammer.  This 
recording  device  embodies  a  constantly 
moving  paper  roll  operated  by  the  electric 
motor  seen  near  the  hand  of  the  operator. 
Upon  this  a  pen  traces  the  record  of  the  test 


in  the  form  of  an  irregular  curve  which  is 
readily  interpreted  by  the  operator. 


First  Outdoor  Trial  of  Incandescent 

Lamps 


In'  order  to  subject  his  system  of  incan- 
descent electric  lighting  to  a  test  under  out- 
of-door  conditions  Thomas  A.  Edison  had 
erected  in  Menlo  Park,  N.  J.,  in  1880,  a 
plant  embracing  500  lamps  distributed  over 
an  area  one  mile  long  and  one-half  mile 
wide.  His  laboratory,  on  a  slight  eminence, 
overlooked  the  whole  area.  The  lamps  were 
of  16  candlepower  and  were  supplied  with 
current  by  nine  dynamo-electric  machines. 
A  writer  at  the  time  says:  "The  lamps  were 
absolutely  steady,  shining  with  a  mild  and 
serene  effulgence  which  is  exceedingly  pleas- 
ing to  the  eye.  The  sub-division  of  current  is 
complete  and  economical,  and  the  entire 
system  of  lights  can  be  turned  up  or  down, 
off  or  on,  as  easily  as  one  can  regulate  the 
flow  of  gas."  It  is  interesting  to  note  the 
use  of  the  term  "  sub-division  of  electric 
current"  which  seems  to  have  been  prevalent 
at  that  time  and  referred  to  the  passage  of 
current  through  the  many  small  filaments 
of  the  electric  lamps  connected  to  the  cir- 
cuit. As  applied  to  lamps  in  parallel  or 
multiple  arrangement  this  term  would  ap- 
pear to  be  very  apt. 


Giant  Electric  Locomotives 


Weighing  166  tons  apiece  and  each  exert- 
ing a  tractive  force  of  4,000  tons,  equal  to 
that  of  three  freight  engines  of  the  largest 
size,  the  electric  locomotives  which  the 
Pennsylvania  Railroad  is  building  for  use 
in  its  tunnels  in  and  about  New  York  City 
are  the  biggest  things  of  their  kind  yet  to 
figure  in  the  history  of  railroading.  Sev- 
eral already  have  been  completed  and  work 


the  necessity  for  turning  them  around,  as  the 
engines  run  equally  well  in  either  direction, 
and  all  manipulating  levers  are  duplicated 
in  each  section  and  so  connected  that  one 
man  can  control  the  operation  of  both  sets 
of  motors. 

The  driving  wheels  are  coupled  in  pairs  to 
crank  shafts,  in  line  with  the  driver  axles, 
which,  in  turn,  are  coupled  to  motor  crank 
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TWO  VIEWS  OF  A   1 66  TON  LOCOMOTIVE 


is  under  way  on  enough  more  to  make  a 
total  of  24,  which  will  be  kept  busy  hauling 
passenger  trains  under  the  metropolis  as 
soon  as  the  new  terminal  is  ready  for  service. 
Each  locomotive  is  built  in  two  sections; 
that  is,  there  are  two  cabs,  enclosing  sep- 
arate motors,  and  two  sets  of  motors.  Each 
section  has  eight  wheels,  four  of  which  are 
drivers,  68  inches  in  diameter,  and  four 
truck  wheels,  36  inches  in  diameter.  The 
sections  are  coupled,  back  to  back,  to  obviate 


shafts,  to  each  of  which  a  single  motor  de- 
livers all  its  power.  The  cranks  are  90 
degrees  apart  so  that  there  can  be  no  "on 
center"  position,  and,  distinctive  from  steam 
practice,  all  rods  and  moving  parts  have 
pure  rotation  only  and  are  thus  counter- 
balanced for  all  speeds,  thereby  delivering 
no  more  shock  to  the  track  and  roadbed 
than  a  passenger  car  of  equal  weight. 

Each  single  motor  weighs,  without  gear, 
45,000   pounds   and   in   weight   and   power 
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they  are  the  largest  railway  motors  ever 
constructed.  The  electric  supply  will  be 
obtained  from  a  conductor,  or  third  rail, 
through  four  contact  shoes  on  each  loco- 
motive, while  contact  shoes  on  the  roof  of 
the  locomotive,  arranged  to  be  raised  and 
lowered  by  compressed  air,  will  be  available 
to  take  current  from  overhead  wires  in 
such  parts    of    the   railroad's    yards   as    it 


will  be  impracticable  to  use  the  third  rails. 
Steel  construction  is  used  throughout  in 
each  locomotive,  some  of  the  dimensions 
of  which,  not  given  above,  are:  Weight  of 
electrical  parts,  62  tons;  weight  of  mechani- 
cal parts,  103  tons;  maximum  draw  bar 
pull,  60,000  pounds;  maximum  speed,  60 
to  70  miles  an  hour;  weight  on  drivers,  14 
tons;    length  over  all,  65  feet. 


Electric  Light  Companies  and  the   People 


More  and  more  are  electric  light~and 
power  companies  coming  to  realize  that 
the  fullest  measure  of  success  can  only  come 
by  cultivating  the  intimate  acquaintance  of 
their  customers  and  prospective  customers. 
Expression  to  this  feeling  is  given  in  the 
advertising,  and  also  in  the  display  rooms 
which  are  maintained  by  most  of  the  up-to- 
date  companies.  The  display  rooms  are 
particularly  efficient  in  helping  the  con- 
sumer to  become  better  acquainted  with  his 
central  station  company  and  to  learn  of  the 
really  wonderful  things  which  electricity 
may  be  made  to  do  in  the  home  and  in 
business.  These  rooms  are  fitted  up  simply 
or  elaborately  according  to  the  company's 
means  and  the  people  are  gradually  learning 
to  go  there  to  supply  their  electrical  wants 
as  they  would  to  their  grocer  or  their  de- 
partment store  for  everyday  necessities. 
For  instance,  perhaps  you  want  some 
tungsten  lamps,  if  as  you  hear  they  are 
current  savers;  or  you  want  to  find  out  about 
the  cost  of  a  sewing  machine  motor  and  how 
much  current  it  would  take;  or  may  be  you 
desire  information  on  electric  cooking, 
Christmas  tree  lighting,  electric  vibrators, 
etc.     One  place  to  go,  and  a  very  good  one, 


is  to  your  lighting  company.  Yet  it  is 
surprising  how  few,  comparatively  speaking, 
think  to  do  this. 

As  an  example  of  the  attractiveness  of 
central  station  display  rooms  we  reproduce 
herewith  a  photograph  of  one  which  has 
been  fitted  up  by  the  Easton  (Pa.)  Gas  & 
Electric  Company.  The  Easton  Company  is 
one  of  the  most  progressive  in  the  country 
and  has  the  entire  confidence  of  its  patrons. 
Entering  the  main  door  to  the  recently 
remodeled  offices  the  visitor  finds  himself 
in  a  spacious  sales  and  display  room.  Elec- 
troliers of  every  conceivable  pattern  are 
hanging  about  and  there  is  a  wonderful 
collection  of  hall  and  den  lamps.  On  one 
side  of  the  main  room  there  is  a  smaller 
dark  room  fitted  up  to  show  the  night  effects 
and  colorings  of  lamps  and  shades. 

In  addition  there  are  electric  bread 
toasters,  hair  curlers,  waffle  irons,  milk 
warmers,  shaving  mugs,  chafing  dishes, 
electrically  operated  coffee  percolators,  a 
tailor's  goose  iron,  heating  pads  for  the  sick 
room,  heater  connections  for  bath  room 
fixtures  and  many  other  things. 

A  cook  stove  connected  for  the  use  of 
electricity  is  also  a  prominent  feature. 
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A  Marvel  of  a  Modern  Mansion 


By  EMILE  RUEGG 


Electrical  mansions,  though  not  unknown, 
are  far  from  being  common;  that  is,  man- 
sions as  completely  and  wonderfully  equipped 
as  this  one  in  Paris  of  which  I  am  about  to 
write. 

I  had  the  honor  of  being  invited  to  the 
home  of  "the  well  known  millionaire  Mr. 
Georgia  Knap  and 
what  I  saw  there  was 
so  startling  that  I 
could  not  restrain 
from  asking  the  favor 
to  take  photographs, 
which  he  generously 
permitted  me  to  do 
on  a  later  occasion. 
With  the  beautiful 
illustrations  which  I 
obtained  it  will  be 
now  possible  for  me 
to  describe  that 
unique  evening  in  a 
striking  manner. 

It  was  just  eight 
o'clock  when  I  ar- 
rived at  the  portal  of 
the  Villa  Feria-Elec- 
tra.  E  v  e  ryt  h  i  n  g 
seemed  quiet  and 
abandoned.  Look- 
ing in  vain  for  a 
handle  to  open  the 
gate  I  perceived  a 
small  illuminated  push  button.  A  gorgeous 
array  of  light  on  the  inside  answered  my 
call.  Presently  I  heard  a  voice  of  a  loud 
speaking  telephone  asking  my  name,  which 
I  gave.     A  low  humming  noise  was  heard, 


the  gate  was  thrown  open,  and  I  found  my- 
self standing  in  a  sea  of  light.  Out  of 
a  horn  there  came  a  voice  welcoming 
me  and  telling  me  to  advance.  Looking 
back  I  found  that  the  door  had  closed  and 
locked,  and  that  I  was  a  prisoner  in  a  mar- 
velous garden  of  light  effects. 

Wherever  I  walked 
I  was  accompanied 
by  electric  lights 
which  extinguished 
as  I  left  them  behind 
me.  Here  and  there 
I  beheld  huge  flow- 
ers of  all  colors,  but 
mostly  bright,  all 
grown  gigantic  by  a 
special  method  of 
electric  culture. 
Thus  walking  in 
amazement  I  arrived 
at  the  front  entrance 
of  the  house,  always 
alone.  Again  a  voice 
was  heard  from  above 
me — "Glad  to  see 
you."  But  although 
I  was  seen,  I  could 
see  nobody.  By 
simply  stepping  on  a 
carpet  a  brush  rapid- 
ly cleaned  my  shoes 
and  almost  imme- 
diately the  door  was  flung  wide  open 
and  I  stood  right  before  Mr.  Knap,  who 
welcomed  me  with  his  usual  smile.  When  I 
wanted  to  give  way  to  my  astonishment,  I 
was  led  into  the  dining  room,  where  the 
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other  guests  were  already  waiting.  Quickly 
gazing  around  me  I  saw  an  electric  piano, 
an  electric  self-winding  clock,  an  electric 
apparatus  to  purify  the  air  by  ozone,  an 
electric  thermometer  regulating  the  tempera- 
ture of  the  room  automatically,  etc.  I 
stepped  to  the  window  looking  at  the  beau- 
tiful curtains.  Mr.  Knap  quickly  touched  a 
button,  then  another,  and  the  curtains  op- 
ened automatically  and  before  they  were 
quite  drawn  I  saw  the  gardens  in  all  the 
splendor    which    electric    illumination    can 


scene  to  those  in  the  "serving  room"  below 
that  all  could  be  directed  from  that  point 
Thus  the  soup  traveled    around  the  table 
stopping  at  each  place  where  there  was  a 
service.     In    like    manner    the    bread    was 
handed  around.     When  everybody  had  fin 
ished  some  kind  of  high  basket  came  up 
stopping  before  Mr.  Knap,  who  put  in  his 
plate  and  the  spoon  in  a  pocket  at  the  side. 
After  its  round  it  disappeared  in  some  man- 
ner   through    the    table.     Everything    was 
served  on  electrically  heated  plates.     Twice 


IN   THE  ELECTRIC   EDEN 


afford.  Two  quick  touches;  the  lights  in 
the  garden  were  out  and  the  curtains  slowly 
cover  the  scene. 

After  a  short  introduction  to  the  guests 
we  were  all  seated  around  a  table  of  rare 
and  happily  chosen  form.  Lights  were 
everywhere  but  rather  subdued;  electrically 
illuminated  flowers  in  the  center  of  the  table 
and  a  crown  of  smaller  flowers  along  the 
rails  of  the  "table  railway." 

At  the  head  of  the  table  there  was  a  hole 
covered  by  a  nickel  plate.  A  reflecting 
mirror  above  so  clearly  showed  the  whole 


during  the  meal  the  electric  thermostat 
changed  the  air  when  it  was  getting  too  hot. 

The  other  guests  seemed  to  be  equally  as 
anxious  as  I  to  see  the  room  below  after 
dinner,  which  had  been  served  so  delight- 
fully. Our  host,  who  seemed  to  guess  at 
our  thoughts,  asked  if  we  would  not  like 
to  see  the  silent  and  obedient  waiter  who 
seemed  never  to  lose  sight  of  us.  The  piano 
meanwhile  played  a  few  familiar  tunes  as 
we  smoked  our  electrically  lighted  cigars. 

In  the  center  of  the  serving  room  we  found 
a  rail  leading  to  the  table  above  in  the  dining 
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room.  The  starters  were  on  the  left  rail, 
and  there  were  all  kinds  of  indicators,  clocks, 
telephones,  switches  and  machinery  for  di- 
recting   all    "manceuvers"    in    the    dining 

room. 

Next    to    the  "expeditor"    there    is    the 

"prepairor"   of  all  the    good    things— the 

kitchen.     Here  we    found    three    switch- 


towel.  Almost  indefinite  combinations  may 
be  performed  with  the  electric  stove  in  the 
center  at  the  wall.  I  was  informed  even, 
that  chickens  and  all  roasts  start  cooking 
from  the  inside  by  the  action  of  the  violet 
rays  of  which  so  much  has  been  heard  al- 
ready. The  temperature  may  be  regulated 
to    any    degree    with    absolute    certainty. 


A    TABLE    OF    RARE    AND    HAPPILY    CHOSEN     FORM 


boards,  two  of  which  are  shown  in  the  il- 
lustration. All  the  devices  had  an  electric 
time  switch;  that  is,  an  instrument  which 
cuts  the  current  after  one,  two,  five  or  ten 
minutes,  etc.  It  has  to  be  set  to  the  number 
of  minutes  which  a  certain  action  needs 
and  after  that  time  has  elapsed  the  current 
is  cut  off. 

At  the  left  in  the  picture  of  the  kitchen 
we  see  electrically  heating  dishes.  There 
was  also  a  dish  washer  which  cleaned  all  the 
dishes  of  a  dinner,  like  the  one  of  which 
we  had  just  partaken,  in  three  minutes 
without   the    need   of    being    dried    by   a 


"Boiled  eggs"  are  not  boiled  with  water  but 
simply  placed  on  the  roast  and  the  clock - 
bwitch  cuts  off  the  current  for  soft  or  hard 
boiled  eggs  as  may  be  desired,  by  first  pull- 
ing the  handle  at  the  switchboard.  At  the 
right  of  the  picture  there  is  shown  a  small 
motor  which  grinds  coffee,  makes  butter, 
beats  eggs,  mixes  pastry,  etc.  On  the  op- 
posite wall  there  is  an  apparatus  for  puri- 
fying water  by  ozone,  one  pint  per  minute. 
Having  been  shown  around  the  kitchen 
we  are  asked  to  enter  the  bedroom,  which, 
like  the  rest  of  the  rooms,  looks  very  much 
like  a  mystery  to  us.     One  night-table,  at 
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the  right  of  the  bed,  is  hollow  and  has  rails 
like  that  in  the  serving  room.  Thus  the 
tea  is  served,  the  mail,  and  anything  which 
might  be  desirable.  Breakfast  ended,  every- 
thing disappears  below.  Curtains  are  drawn 
from  the  bed  by  simply  touching  a  button. 
The  bed  is  warmed  by  electricity  and  kept 
at  any  regular  temperature  that  may  be 
desired.  Electrically  driven  vacuum  clean- 
ers are  used  to  keep  the  carpets  and  curtains 
clean.  Burglar  alarms  indicate  the  ap- 
proaching of  anyone  who  is  not  wanted  in 
the  house.  The  lights  in  the  center  of  the 
room  can  be  reduced  to  almost  less  than  one 
candle  power  if  a  person  is  sick  and  needs 
subdued  light  all  night  long. 

Leaving  the  bedroom  we  entered  the 
dressing  room.  Here  we  find  electric  curl- 
ing irons,  electric  combs  to  stimulate  the  hair 
and  scalp.  Hot  and  cold  water  can  be 
drawn  at  any  degree  desirable.  By  open- 
ing the  lower  door  of  the  lavatory  a 
footbath  may  be  taken,  regulated  by  a 
switch  to  any  temperature.  An  apparatus 
for  drying  towels  instantaneously  is  shown 


at  the  right  of  the  dresser.  The  lights  in  this 
room  are  all  indirect  because  this  is  the  most 
convenient  way  to  make  proper  use  of  the 
mirrors. 

Wherever  we  go  we  find  two,  three  and 
four  way  switches.  Thus  we  may,  for  in- 
stance, light  the  front  entrance  and  garden 
from  the  bedroom  and  extinguish  from  out- 
side or  the  vestibule,  etc. 

Having  been  afraid  all  the  time  to  touch 
anything,  Mr.  Knap  was  anxious  to  con- 
vince us  that  there  was  absolutely  no  danger 
of  being  shocked  by  the  current,  all  the  cur- 
rent being  supplied  by  a  storage  battery  of  a 
tension  not  exceeding  28  volts.  These  bat- 
teries are  charged  by  the  city  alternating 
current  which  passes  through  an  arc  rec- 
tifier. 

When  I  asked  Mr.  Knap  how  it  was  that 
no  trace  of  all  those  wires  and  machines 
could  be  seen  I  was  informed  that  the  house 
was  built  on  the  plan  of  "double  walls" 
which,  he  said,  will  be  the  future  way  of 
building  houses  which  are  kept  entirely 
by  the  service  of  electricity. 


The  Electric  Toaststove 


Truly  this  is  one  of  the  most  fascinating  ap- 
plications of  electricity.  Its  brilliant  incan- 
descence on  the  dining  table  attracts  and 
warms  one.  It  is  so  cheerful.  The  spirally 
coiled  heating  element— just  beneath  the  grid, 
literally  radiates  cheer,  brought  about  by  the 
turning  of  a  simple  switch     One  can't  resist  it 


And  so  convenient!  The  "Toastove"  gives 
the  heat  equivalent  of  an  opening  or  burner 
of  the  range — in  a  super-attractive  form, 
compact,  readily  movable,  available  for  in- 
stant use  at  any  time  or  place  throughout 
the  house,  and  for  many  uses  as  well  as 
those  which   are  characteristic^11/  its  own, 
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SECTION 


An  Electrical  Laboratory  for  Twenty-Five 

Dollars 


By  DAVID  P.  MORRISON 


There  are  no  doubt  a  great  many  boys, 
reading  Popular  Electricity,  who  would  like 
to  be  the  proud  possessor  of  an  electrical 
laboratory,  in  which  they  could  perform 
electrical  experiments.  The  average  boy, 
however,  feels  that  he  can  never  have  such 
a  laboratory,  because  it  would  cost  a  great 
deal  more  than  he  could  have  to  spend. 
This  limited  financial  condition,  however, 
may  be  looked  upon  as  your  good  fortune 
for  the  following  reason.  If  you  had  all 
the  money  needed  to  fit  our  your  laboratory 
complete  with  ready  made  apparatus,  you 
would  know  practically  nothing  of  its  con- 
struction and  operation  and  it  is  the  opinion 
of  the  writer,  judging  from  his  own  experi- 
ence, that  anything  made  at  home,  although 
it  may  not  look  or  work  quite  so  well  as 
something  you  could  buy  will,  nevertheless, 
be  a  great  deal  more  instructive  and  the 
pleasure  and  satisfaction  to  be  derived  from 
the  same  will  exceed  that  of  the  purchased 
article.  It  is  the  purpose  of  this  series  of 
articles  to  aid  the  boy,  with  ordinary  ability 
and  rather  limited  means,  in  building  such 
apparatus  as  will  be  very  useful  in  an  ama- 
teur's laboratory.  Practically  all  the  tools 
that  will  be  needed,  with  a  few  exceptions, 
are  those  to  be  found  in  every  home.  The 
following  list  may  be  useful  to  those  who 
desire  to  purchase  everything  new.  The 
prices  of  the  various  articles  are  not  standard 
but  will  depend  upon  quality  and  where 
purchased. 


Small  iron  plane    $  .40 

22-inch  medium  tooth  saw 30 

6-inch  metal    square 25 

6-inch  compass 10 

J-inch  wood    chisel   .      .20 

Medium  weight  hammer 30 

8-inch    screw  driver    1  5 

Two  files,  one  medium  and  one  fine. .      .25 

Breast  drill  and  set  of  bits   1.25 

Pah-   6-inch   pliers    2' 

Hack  saw   2\ 

One  12  inch  rule  and  straight  edge.      .10 

Small   ion   vise    50 

Cold   chisel    20 

$4-5o 
First  of  all  I  would  suggest  that  you  get 
the  privilege  to  use  a  certain  space  or  room 
all  the  time  so  that  your  work  will  not  in 
any  way  interfere  with  other  people.  You 
will  find  this  quite  convenient  as  you  can 
go  into  your  laboratory  any  time  during  the 
day  that  you  have  a  few  minutes  and  work, 
and  then  leave  without  having  to  put  every- 
thing away,  which  will  mean  a  great  saving 
in  time.  Often  there  is  a  vacant  room  in  the 
house,  or  a  room  can  be  partitioned  off  in 
attic,  basement,  or  barn,  that  will  serve  your 
purpose  very  nicely.  In  selecting  your  lab- 
oratory you  must  bear  in  mind  that  you  will 
want  to  take  current  from  the  lighting  or 
power  circuit,  if  there  be  one  in  the  building. 
Having  decided  upon  the  location  of  your 
laboratory  you  are  ready  to  commence 
work  inside.  First  of  all  you  will  need  a 
work  bench.  This  can  be  made  from  an  old 
table  that  has  been  discarded,  or  you  may 
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be  able  to  purchase  one  from  a  second  hand 
furniture  store  for  a  small  sum.  If  you  are 
not  able  to  obtain  a  table  that  is  suitable, 
you  can  make  a  bench  from  lumber  ob- 
tained from  large  dry  goods  boxes.  In 
some  cases  a  shelf  may  be  fastened  to  the 
wall  that  will  do  as  well  as  anything;  but  it 
is  not  always  advisable  because  you  are 
likely  to  damage  the  wall  in  nailing  up  your 


FIG.    I.     THE  WORK  BENCH 

brackets.  The  construction  and  dimensions 
of  the  bench  will  be  left  entirely  with  you, 
as  the  size  of  your  room,  lumber  available, 
etc.,  will  in  a  measure  determine  this.  The 
bench  shown  in  Fig.  i  will  serve  as  a  guide 
however.  I  made  a  bench  of  this  kind  when 
I  was  a  boy  and  found  it  very  convenient. 
I  boarded  up  the  back  and  two  ends  and 
made  two  doors  in  the  front  (not  shown  in 
figure)  also  placed  a  shelf  about  midway 
between  the  floor  and  top  of  the  table.  With 
this  arrangement  I  was  able  by  means  of  a 
hasp  and  small  padlock  to  keep  all  my  tools 
and  material  under  lock  and  key. 

Practically  every  experiment  you  will  want 
to  perform  will  require  some  source  of  elec- 
trical current  and  you  had  better  next  con- 
sider the  various  ways  of  producing  and 
regulating  this.  Before  you  turn  your  at- 
tention to  the  means  employed  in  producing 
this  current,  it  might  be  well  to  make  a  very 
brief  study  of  the  electrical  circuit  and  the 
various  quantities  that  you  will  have  to  deal 
with. 

The  quantity  of  electricity  passing  in 
a  given  time  through  any  circuit  depends 
upon  the  electrical  pressure  or  force  that 
causes  the  electricity  to  flow  and  the  resist- 
ance the  circuit  offers  to  this  flow.  The  pres- 
sure or  force  that  causes  the  flow  of  elec- 
tricity is  called  the  electromotive  force,  mean- 
ing, electricity  moving  force,  and  is  usually 
represented  by  the  letters  E.  M.  F.  or  sim- 
ply  E. 


That  property  of  the  circuit  which  re- 
sists, or  opposes  the  flow  of  current,  is 
called  the  electric  resistance  and  is  repre- 
sented by  the  letter  R  and  the  current  is 
represented  by  the  letter  I.  An  eminent 
scientist  by  the  name  of  Dr.  Ohm  discovered 
that  the  electric  current,  the  electric  re- 
sistance, and  electromotive  force,  were  re- 
lated to  each  other  in  the  following  manner 
and  the  simple  equation  expressing  this 
relation  is  known  as  Ohm's  Law. 

electromotive  force 

Electric  current  = 


electric   resistance 


or 


E 
I=  — 
R 

The  value  of  the  electromotive  force  is 
measured  in  volts,  the  current  in  amperes 
and  the  resistance  in  ohms.  A  dry  cell  has 
an  electromotive  force  of  approximately  1.4 
volts.  If  this  cell  is  connected  to  a  circuit 
whose  resistance  is  3.5  ohms  the  current  in 
amperes  flowing  in  the  circuit  will  be 
given  by  the  following  simple  relation 

E       1.4 
1=  —  =  —  =  4  amperes 

R      3-5 
If  the  electromotive  force  acts  always  in 

the  same    direction   and  remains   constant 

in  value,  and  at  the  same  time  the  resistance 

of  the  circuit  does  not  change,  the  current 

in  the  circuit  will  always  flow  in  the  same 

direction,  and    will    not   change   in   value. 

Such  a   current  would  be  termed  a  steady 

direct  current  and  may  be  represented  by 

line  (AB)  in  Fig.  2.     The  distance  of  line 


Time 


FIG.    2.     DIRECT    CURRENT    MAY    BE    REPRE- 
SENTED BY  A  STkAIGHT  LINE 

(AB)  above  (00)  at  any  particular  time 
stands  for  value  of  current.  If  now  the 
electromotive  force  still  acts  in  the  same  di- 
rection but  changes  in  value,  the  electric 
resistance  remaining  the  same,  the  current 
will  no  longer  be  constant  but  will  change 
with  the  electromotive  force.  Since  the 
current  still  flows  in  the  same  direction,  but 
changes  in  value,  it  is  termed  a  variable 
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direct  current  and  may  be  represented  by  line 
(AB)  in  Fig.   3. 

When  the  electromotive  force  acting  in 
the  circuit  rises  and  falls  all  the  time, 
starting  at  zero  and  increasing,  then  decreas- 


O' 


FIG.    3.     VARIABLE    CURRENT    MAY    BE   REP- 
RESENTED   THUS 

ing  again  to  zero,  in  a  certain  time,  repeat- 
ing the  set  of  values  for  each  following 
equal  interval  of  time,  the  resistance  remain- 
ing constant,  the  current  in  the  circuit  will 
be  called  a  pulsating  current.  Such  a  current 
would  be  represented  by  a  line  (ABCD)  in 
Fig.    4. 


FIG.    4.     PULSATING     CURRENT     IS     REPRE- 
SENTED   THUS 

If  the  electromotive  force  acts  for  one 
interval  of  time  in  one  direction  and  for 
the  next  interval  of  time  in  the  opposite 
direction,  the  resistance  remaining  constant, 
the  electric  current  is  called  an  alterna- 
ting current,  since  it  is  continuously  re- 
versing in  direction.     An  alternating  current 


FIG.    5.     CURVE   REPRESENTING   ALTERNAT- 
ING   CURRENT 

would  be  represented  by  line  (ABCD) 
in  Fig.  5.  The  position  of  (A  BCD)  above 
(O  O')  means  current  is  in  one  direction 
while  position  below  (O  O')  means  current  is 
in* the  opposite  direction. 

Application  will  be  made  of  the  above 
discussion  of  different  currents  from  time 
to   time   as  you    proceed   with   your   work. 


Perhaps  the  easiest  and  most  familiar  means 
of  producing  a  current  of  ordinary  value  is 
that  of  some  form  of  battery.  In  quite  a 
number  of  your  experiments  you  will  want 
a  source  of  electromotice  force  that  will  pro- 
duce a  steady  current  of  moderate  value. 
The  electromotive  force  of  most  batteries 
will  remain  practically  constant  (for  a  reason 
able  time  unless  they  are  overloaded,  or 
until  they  are  exhausted)  which  will  produce 
a  steady  current  through  a  constant  resist- 
ance. 

All  battery  cells  may  be  considered  as 
belonging  to  one  of  two  main  groups.  These 
are  called  primary  and  secondary  cells. 
The  construction  of  the  secondary  cell  will 
be  left  until  a  later  time.  A  primary  cell 
consists  of  two  dissimilar  metals  immersed 
in  a  solution  of  any  acid  or  salt  which  is 
capable  of  dissolving  one  of  the  metals  more 
rapidly  than  the  other.  In  some  cells  there 
is  a  wasting  of  the  materials  all  the  time 
whether  there  be  a  current  flowing  from  the 
cell  or  not.  Such  a  cell  is  called  a  closed  cir- 
cuit cell;  those  in  which  the  action  in  the  cell 
ceases  as  soon  as  the  circuit  is  open  or  there 
is  no  current  flowing  are  called  open  circuit 
cells.  There  are  hundreds  of  different  kinds 
of  primary  cells  but  I  am  going  to  show  you 
how  to  build  a  few  of  them.  The  following 
table  gives  some  of  the  more  important 
combinations. 


Materials 

Name  Used 

Edison  Lalande  Zinc  and  copper 


Daniel 

Gravity 

Leclanche 
Bunsen 

Grove 
Bichromate 


Zinc  and  copper 

Zinc  and  copper 
Zinc  and  carbon 
Zinc  and  copper 


1.08 
1.08 
i-4 

1.8 
1.8 

2.0 


Solutions        E.  M.  F. 
Caustic  potash  .8 

Zinc  and  copper 

sulphate 
Copper  sulphate 
Sal-ammoniac 
Sulphuric  and  nitric 
acid 
Zinc  and  platinum  Sulphuric  and  Nitric 
Zinc  and  carbon     Potassium  bichromate 
and  sulphuric  acid 

The  gravity  or  crow  foot  cell  perhaps  is 
one  of  the  most  common  forms  in  use.  It 
is  used  mostly  in  telegraph  and  signal  work 
where  the  circuit  is  closed,  or  current  is 
flowing  from  the  cell  practically  all  the  time. 
In  other  words,  it  is  a  closed  circuit  type  of 
cell.  To  make  this  cell  we  will  first  need  a 
glass  vessel  about  six  inches  in  diameter  and 
eight  inches  high.  If  such  a  vessel  is  not 
easily  obtained  you  may  be  able  to  get  some 
large  round  bottles  from  your  druggist  and 
have  the  tops  cut  off,  which  will  make  an 
ideal  jar.  You  will  next  secure  from  the  tin 
shop  a  piece  of  very  thin  copper  about  one 
and  one-half  inches  wide  and  fifteen  inches 
long.  To  one  end  of  this  strip  solder  or 
rivet  a  piece  of  No.  16  or  18  rubber  insulated 
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copper  wire  about  fifteen  inches  long.  The 
insulation  should  be  removed  a  short  dis- 
tance from  each  end  and  the  wire  thoroughly 
cleaned  before  attempting  to  fasten  the  wire 
to  the  copper  strip.  The  free  end  of  this 
wire  is  to  form  the  positive  terminal  of  the 
cell.  Now  coil  up  the  strip  of  copper  similar 
to  a  clock  spring  and  place  it  in  bottom  of  jar. 
You  will  now  secure  a  heavy  piece  of  zinc 
about  one-half  of    an  inch  in  thickness  or 


THE    GRAVITY    BATTERY 


more  and  four  or  five  inches  in  diameter. 
To  the  center  of  this  disk  vou  can  fasten 

J 

by  means  of  a  rivet  a  piece  of  No.  16  or  18 
copper  wire.  It  might  be  well  for  you  to 
heat  the  zinc  plate  and  melt  just  a  small 
piece  of  paraffin  over  the  rivet  which  will 
prevent  the  zinc  being  eaten  away  at  this 
point  and  destroying  your  connection.  Care 
should  be  taken  that  paraffin  does  not  flow 
over  a  large  area  of  the  zinc  as  it  will  de- 
stroy the  action  of  the  cell  to  a  certain  ex- 
tent. The  zinc  can  be  held  in  place  by 
passing  copper  wire,  attached  to  it,  through 
a  piece  of  wood  cut  to  fit  the  top  of  the  jar  as 
shown  in  Fig.  6.  A  sharp  turn  should  be  made 
in  this  wire  on  the  upper  side  of  the  cross 
piece,  to  prevent  the  zinc  from  dropping 
down  and  coming  in  contact  with  the  copper. 
The  distance  between  the  zinc  and  the 
top  of  the  copper  strip  should  be  approxi- 
mately three  and  one  half  inches.  It  might 
be  well  for  you  to  dip  the  top  of  the  glass 
jar  in  melted  paraffin  to  a  distance  of  one 
or  one  and  a  quarter  inches,  this  will  pre- 
vent the  solution  from  creeping  over  the 
upper  edges.    You  can  also  boil  a  piece  of  the 


wood  that  forms  the  top  of  the  jar  in  the 
hot  paraffin  for  a  short  time  and  greatly 
increase  its  life  and  insulating  properties. 
The  terminals  of  the  cell  may  be  formed  by 
fastening  the  ends  of  the  two  wires  under 
two  binding  posts  (T)  and  (T7)  as  shown  in 
Fig.  6. 

You  are  now  ready  to  prepare  the  so- 
lution or  set  up  your  battery.  Such  a  cell, 
as  just  described,  will  require  about  three 
pounds  of  copper  sulphate,  or  blue  vitriol, 
as  it  is  more  commonly  known.  Having 
placed  your  copper  strip  in  the  bottom  of  the 
jar  pour  the  copper  sulphate  in  and  then  put 
your  zinc  in  place  and  fill  the  jar  with  rain 
water  until  the  zinc  is  well  covered.  Your 
cell  will  not  be  ready  for  use  for  ten  or  twelve 
hours,  during  which  time  it  should  be  al- 
lowed to  stand  short  circuited.  To  short 
circuit  it  you  simply  connect  the  two  ter- 
minals (T)  and  (T7)  by  means  of  a  short 
piece  of  No.  18  copper  wire.  After  this  the 
cell  should  not  be  allowed  to  stand  with  no 
resistance  between  its  terminals  as  its  suc- 
cessful operation  depends  upon  the  fact  that 
it  should  always  be  supplying  a  small  cur- 
rent. A  resistance  of  about  50  ohms  or 
300  feet  of  No.  32  copper  wire  wound  on  a 
spool  should  be  connected  to  post  (T)  and 
(T')  when  not  in  use.  When  the  cell  is 
operating  properly  there  should  be  a  blue 
solution  in  the  bottom  of  the  jar  and  a  clear 
one  in  the  top  the  dividing  line  being  between 
the  zinc  and  copper. 


FIG.    7.    MOULD    FOR   CASTING   BATTERY    ZINC 

Quite  often  you  may  not  be  able  to  secure 
a  piece  of  zinc  of  the  dimensions  given  and 
if  this  be  the  case  you  can  cast  your  own  zinc 
elements.  Assuming  the  distance  across 
the  inside  of  your  glass  jar  is  at  least  five 
inches,  you  can  make  a  mold  to  cast  your 
zinc  out  of  pieces  of  pine  as  shown  in 
Fig.  7.     If  the  jar  is  smaller  you  will  have 
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to  decrease  the  size 
of  the  mold.  The 
pieces  forming  the 
mold  should  be  cut 
so  that  your  casting 
FJ&  can  be  easily  remov- 

s%^  ed;    that   is,   dimen- 

sions of  the  mold 
should  be  less  at  the 
bottom  than  at  the 
top.  The  depth 
should  be  about  one 
and  a  quarter  inches. 
You  can  secure  scrap 
zinc  at  any  tin  shop 
and  this  can  be 
melted  in  a  small 
iron  kettle  in  an  or- 
dinary fire,  it  melt- 
ing at  approximately 
750  degrees  Fahren- 
fig.  8.  zinc  battery  heit.  The  mold 
element  should  be  thoroughly- 

dried  and  a  piece  of 
bare  copper  wire  of  good  size  placed  in  the 
center  and  you  are  ready  to  pour  in  your  zinc. 
You  must  be  careful  in  pouring  the  zinc,  not 
to  have  your  face  too  near  the  mold,  as  any 
moisture  in  it  may  cause  the  zinc  to  be 
thrown  out.  The  writer  met  with  very  good 
success  in  making  zinc  elements  in  this  way 
when  he  was  a  boy.  All  impurities  that 
collect  on  top  of  the  molten  zinc  must  be 
removed  before  it  is  poured  into  the  mold. 


FIG.   9.     HOW   TO   SUPPORT   THE   ZINC    ELE- 
MENT 

With  all  the  care  you  can  use  there  wil 
be  quite  a  bit  of  foreign  substance  in  the 
zinc.  This  will  reduce  the  efficiency  of  your 
cell,  but  its  effect  can  be  reduced  by  amal- 
gamating the  zinc  in  the  following  way. 
Place  a  few  drops  of  mercury  in  a  small 
saucer  and  pour  on  it  a  little  dilute  sulphuric 


acid.  Xow  bv  means  of  a  small  rasr  tied 
on  the  end  of  a  stick,  rub  the  surface  of  the 
zinc  with  the  sulphuric  acid  and  mercury 
until  it  has  a  very  bright  appearance.  The 
resistance  offered  by  a  cell  itself  to  the  flow 
of  current  when  connected  to  a  circuit,  is 
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FIG.   10.    HOW  THE  CARBON  ELEMENTS  ARE 

SUPPORTED 

called  its  internal  resistance.  The  internal 
resistance  of  the  cell  described  is  high,  rang- 
ing from  one  to  six  ohms,  hence  you  will 
never  be  able  to  obtain  a  very  large  current 
from  it  on  this  account. 

The  following  directions  are  for  the  con- 
struction of  a  Bichromate  cell,  which  has  a 
very  low  internal  resistance  ranging  from 
.2  to  .5  ohms  and  a  high  voltage,  approxi- 
mately two  volts.  The  containing  jar  for 
this  cell  will  want  to  be  of  the  same  dimen- 
sions as  that  for  the  gravity  cell.  The  ele- 
ments  are  zinc  and  carbon.  Your  zinc 
element  should  be  of  the  dimensions  given 
in  Fig.  8  and  can  be  cast  from  scrap  as  in  the 
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FIG.     II.     DEVICE    FOR    REMOVING    BATTERY 
ELEMENTS  FROM  THE  SOLUTION 

previous  case.  If  possible  you  should  secure 
two  pieces  of  carbon  approximately  4  by 
8  by  \  inches  and  fasten  them  to  the  piece 
supporting  the  zinc  element  as  shown  in 
Fig.  9,  the  distance  between  the  carbon 
plates  and  the  zinc  being  about  one-half 
inch.  If  the  carbon  plates  cannot  be  ob- 
tained you  can  use  the  common  electric 
light  carbons  placing  six  on  each  side  of  the 
zinc  and  holding  them  in  place  as  shown 
in  Fig.  10.  The  zinc  and  carbons  should 
be  so  fastened  that  they  will  be  about  one- 
half  of  an  inch  from  the  bottom  of  the  jar 
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when  placed  in  position.  If  the  electric 
light  carbons  are  copper  coated,  this  must 
all  be  filed  off  of  that  part  that  will  be 
in  the  liquid  and  they  should  be  con- 
nected by  means  of  bare  copper  wires, 
twisted  about  each  and  their  free  ends  sol- 
dered together.  The  wires  may  be  soldered, 
however,  to  copper  coated  carbons.  Two 
binding  posts  may  serve  as  the  terminals  of 
the  cell  by  connecting  your  wire  from  the 
zinc  under  one  and  that  from  the  carbons 
under  the  other.  It  would  be  best  for  you 
to  immerse  the  supporting  strip  for  the 
elements,  after  they  have  been  fastened  in 
place,  in  boiling  paraffin  to  such  a  depth  that 
the  paraffin  extends  a  short  distance  up  on 
carbon  and  zinc.  They  should  be  allowed  to 
drain  in  an  inverted  position  to  prevent  the 
paraffin  from  flowing  over  the  surface  that 
is  to  be  in  the  solution.  The  solution  for  this 
cell  is  made  by  dissolving  J  pound  of  sodium 
bichromate  in  a  gallon  of  boiling  water.  After 


this  has  cooled  add  one  pound  of  commercial 
sulphuric  acid,  and  fill  your  jar  to  within 
i J  inches  from  the  top.  In  making  one  cell 
you  will  not  need  this  large  quantity  of  liquid 
and  it  can  be  reduced  by  taking  a  propor- 
tionate part  of  each.  When  this  cell  is 
allowed  to  stand  on  open  circuit  there  is  a 
chemical  action  going  on  which  tends  to 
destroy  the  zinc.  For  this  reason  means 
should  be  provided  for  removing  the  ele- 
ments from  the  solution  when  not  in  use. 
This  can  be  accomplished  as  shown  in  Fig. 
ii,  there  being  room  for  four  cells.  You 
will  find  this  a  very  satisfactory  cell  to  use 
when  you  will  want  a  large  current  for  a 
short  time.  If  the  cell  seems  to  weaken 
more  acid  may  be  added. 

Note:  The  next  article  will  take  up  the 
construction  of  the  dry  cell  and  also  the 
construction  of  an  electrolytic  rectifier  and 
transformer  as  used  in  changing  alternating 
current  to   direct  current. 


Motor  Controller  and  Reversing  Switch 

By  GEORGE  STOCKHOFF 


This  piece  of  apparatus  will  be  useful  for 
controlling  small  battery  motors  and  when 
built  up  according  to  directions  has  much 
the  appearance  and  action  of  a  street  car 
controller. 


FIG.    I 

The  frame  should  be  made  first,  prefer- 
ably of  hardwood.  The  dimensions  are 
shown  in  Fig.  i.  At  (A)  and  (B)  in  the 
top  piece  drill  five-sixteenth  inch  holes. 
The  bottom  is  made  the  same  except  that 
the  holes  (A)  and  (B)  are  drilled  only  half 
way  through,  the  wood  being  §  inch  thick. 
When  this  is  done  nail  the  bottom  on  the 
4i-inch  edge  of  the  back  piece. 

After  you  have  done  this  get  a  window 
shade  roller  ij  inches  in  diameter,  cut  the 


two  pieces  4%  inches  long  and  bore  a  5-16- 
inch  hole  in  the  end  of  each,  about  an  inch 
deep.  Then  get  a  5-16-inch  dowel  and  cut 
two  pieces  i^-  inches  long.  These  two  pieces 
are  hammered  into  one  end  of  each  piece  of 
roller,  as  shown  in  Fig.  2.  You  will  need 
a  short  piece  of  No.  10  or  8  copper  wire. 

/4> 


FIG.    2 


POPULAR  ELECTRICITY 


60? 


This  wire  goes  around  roller  (R)  and  is 
fastened  at  the  top  by  a  brass  strip,  (E) 
that    goes    around    the    roller.     The    wire 


dowels  that  project  through  the  top  must 
be  squared  to  receive  the  controller  handles. 


fig.  3 

should  not  go  all  the  way  around  but  should 
leave  a  half  inch  space  as  shown,  Fig.  2. 
The  wire  should  be  laid  in  a  groove,  but 

not  entirely  be- 
low the  surface, 
as  the  brushes 
are  to  touch  it. 
Two  strips  of 
brass  are  fasten- 
ed around  roller 
(M)  at  the  ends 
(C)  and  (E). 
Four  other  short 
strips  are  fast- 
ened as  shown. 
They  are  one 
inch  long  and 
cross  connected 
by  No.  18  wire. 
They  should  not 
touch  at  (O). 

Thirteen 

springs  of  brass 

are     needed,    \ 

inch    wide    and 

fig.  4  four  inches  long. 

They  should  be  bent  into  the  shape  shown  by 

Fig.  3.     A  hole  is  drilled  in  each  at  (L). 

Cut  a  piece  of  wood  five  by  2  J  inches  and 
f  inch  thick.  Now  cut  seven  pieces  ,•£ 
inch  long  off  of  the  dowel  and  drive  a  f-inch 
nail  through  each.  After  you  have  done  this 
get  five  feet  of  No.  36  insulated  copper  wire, 
cut  it  into  seven  lengths,  double  each  piece 
and  wind  it  around  the  pieces  of  dowel  as 
shown  in  the  right  in  Fig.  3,  forming  re- 
sistance coils.  They  should  be  shellacked 
in  order  to  hold  the  wire  in  place.  The 
springs  and  resistance  coils  should  then  be 
nailed  in  place  on  the  piece  of  board  as 
shown  in  Fig.  4.  Cut  two  pieces  about  two 
inches  long  off  the  5-16-inch  dowel  and  ham- 
mer into  (the  top  of  both  rollers.  Now  set 
the  roller  in  and  nail  on  the  top.  Then  the 
board  containing  the  springs  and  coils  can  be 
nailed  in  also.  The  springs  must  press 
firmly  out  the  rollers.     The  top  part,  of  the 
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FIG.    5 

The  controller  handles  can  easily  be  made 
of  lead    and   then    finished   as    in    Fig.    5. 


FIG.    6 

Arrangement  and  the  connections  for  a 
series  motor  may  be  seen  in  Fig.  6.  By 
studying  it  you  will  see  that  as  the  controller 
switch  is  moved  around  the  current  is 
carried  from  the  battery  through  the 
spiral  wire  through  more  and  more  of  the 
resistance  coils,  cutting  down  the  current 
of  the  motor.  As  the  reversing  switch  is 
moved  from  one  position  to  the  other  the 
current  is  reversed  through  the  armature  only, 
reversing  the  direction  of  rotation. 


Membership  in  Popular  Electricity  Wireless  Club  is  made  up  of  readers 
of  this  magazine  who  have  constructed  or  are  operating  wireless  apparatus 
or  systems.  Membership  blanks  will  be  sent  upon  request.  This  depart- 
ment of  the  magazine  is  devoted  to  the  interests  of  the  Club,  and 
members  are  invited  to  assist  in  making  it  as  valuable  and  interesting 
as  possible,  by  sending  in  descriptions  and  photographs  of  their  equipments. 

Naval  Wireless  as  a  Young  Man's 

Opportunity 

By  A  CHIEF  ELECTRICIAN,  U.  S.  N. 


Good  inducements  are  offered  to  the 
young  man  who  desires  to  enlist  in  the  elec- 
trical branch  of  the  United  States  Naval 
service,  and  this  includes  wireless.  To  best 
illustrate  the  manner  in  which  a  position 
may  be  obtained  as  a  wireless  electrician  in 
the  navy,  and  the  work  after  the  position 
is  obtained,  we  will  take  the  case  of  a  young 
man  say  in  the  neighborhood  of  twenty-two 
years  (for  he  must  be  of  age)  who  has  had 
some  experience  in  wireless  or  general  elec- 
tricity and  who  is  about  to  present  himself 
at  one  of  the  numerous  navy  recruiting 
stations  for  enlistment.  But  before  doing 
this,  if  he  is  the  kind  of  a  young  man  who 
is  most  likely  to  succeed  in  the  navy,  he  will 
have  considered  thoroughly  his  intended 
action  and  endeavored  to  learn  the  disad- 
vantages as  well  as  the  advantages  the  service 
offers. 

We  will  suppose  he  has  been  fortunate 
enough  to  find  some  one  who  has  truthfully 
told  him  about  navy  life  in  general  and  he 
will  have  learned  that  all  electricians  below 
the  chief  electrician  wear  the  regulation 
sailor  uniform;  that  he  is  liable  to  do  duty 
in  any  part  of  the  world,  and  that  he  will 
at  all  times  have  implicitly  to  obey  orders 
given  lawfully  from  those  his  superiors  in 
rank.  But  on  the  other  hand  he  will  be 
well  cared  for  physically,  and  every  induce- 
ment will  be  given  him  to  work  his  way  up 
if  he  is  industrious  and  conducts  himself 
properly.  He  will  have  ample  time  to 
study  and  get  experience,  as  a  rule  in  all 
branches  of  general  electricity  along  with  the 
wireless.     With  this  understanding  he  pre- 


sents  himself  at  the  recruiting  office.  There 
he  will  receive  an  elementary  examination 
in  electricity,  being  required  to  know  about 
dynamos,  motors  and  electricity  in  general. 
If  he  is  enlisting  especially  for  wireless  work 
he  will  also  show  that  he  can  send  and  re- 
ceive at  a  fair  rate  of  speed. 

If  he  answers  the  questions  asked  satis- 
factorily and  after  being  examined  by  the 
doctor  is  found  in  a  good  physical  condition 
he  is  enlisted  as  a  third  class  electrician  with 
the  pay  of  thirty-three  dollars  a  month  and 
found. 

In  the  course  of  a  few  days  he  will  be 
sent  either  to  the  receiving  ship  Hancock 
at  the  New  York  Navy  Yard,  or  to  the  Re- 
ceiving ship  Pensacola  at  the  San  Francisco 
Navy  Yard  (depending  usually  upon  which  is 
the  nearest)  for  instruction  at  the  electrical 
school  and  to  get  acquainted  somewhat  with 
navy  life.  He  will  be  quartered  on  board 
either  the  Hancock  or  Penascola  with  the 
other  electricians  attending  the  school  and 
receive  a  complete  outfit  of  clothing  valued  at 
sixty-five  dollars. 

The  electrical  schools  at  both  the  New 
York  and  San  Francisco  yards  have  com- 
modious quarters  and  competent  instructors 
and  the  course  is  from  four  to  five  months. 
The  course  is  divided  into  three  parts  and  all 
are  required  to  take  the  same.  The  first 
month  is  spent  in  the  machine  shop  where 
he  learns  to  run  lathes,  shapers,  drills,  etc. 
The  next  two  months  are  spent  getting 
acquainted  with  the  complicated  naval  ap- 
pliances used  on  board  naval  vessels,  and  the 
last  month  or  month  and  a  half  is^spent  in 
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the  wireless  department,  where  he  becomes 
acquainted  with  the  different  types  of  wire- 
less installations  used  in  the  navy,  and  re- 
ceives practice  in  sending  and  receiving. 
The  book  to  study  and  all  material  is  fur- 
nished by  the  government  and  the  course  is 
thoroughly  practical  in  every  respect.  Each 
week  there  is  an  examination  and  upon 
these  examinations  and  his  conduct  depends 
his  marks,  and  at  the  end  of  the  course  if 
the  marks  he  has  received  are  within  75 
per  cent  of  the  possible  he  will  be  graduated 
from  the  school  as  a  second  class  electrician 
and  bis  pay  will  now  be  forty-four  dollars 
a  month. 

If  he  has  enlisted  for  wireless  duty  or  if 
it  has  been  decided  at  the  school  that  he 
has  shown  marked  aptitude  for  wireless 
work  he  will  be  transferred  in  the  course  of 
a  few  days  to  one  of  the  shore  stations  or  to 
one  of  the  ships.  The  navy  now  has  forty 
shore  stations  and  nearly  every  ship  of  any 
importance  has  wireless  installed.  The 
shore  stations  rate  from  three  to  four  oper- 
ators with  a  chief  electrician  in  charge  and 
the  ships  rate  from  one  operator  for  a  sea 
going  tug  to  four  or  five  operators,  including 
a  chief  for  the  battleships.  Only  shore  sta- 
tions and  battleships  rate  a  chief  electrician; 


other  classes  of  ships  usually  have  a  first 
class  electrician  in  charge. 

On  shore  the  operators  have  wireless 
duty,  only,  but  on  the  ships  they  are  often 
given  charge  of  the  interior  communication 
circuits  of  the  ship  in  addition  to  their  wire- 
less duty.  The  navy  department  tries  to 
give  operators  duty  both  on  shore  and  at 
sea  so  that  they  will  become  thoroughly 
familiar  with  the  work  in  all  details. 

The  outfits  at  the  shore  stations  and  on 
the  ships  are  up-to-date  installations,  and 
the  operators  are  encouraged  to  use  their 
own  ideas  within  reason  to  improve  the  set 
and  keep  the  plant  up  to  the  highest  working 
efficiency.  There  are  also  a  great  many 
different  tests  carried  on  that  are  both  in- 
teresting and  instructive. 

After  serving  one  year  as  second  class, 
and  if  his  conduct  has  been  good,  he  is 
allowed  to  take  the  examination  for  first 
class  electrician,  which  if  he  passes  success- 
fully will  increase  his  pay  to  fifty-five  dollars 
a  month.  At  the  end  of  another  year  if  there 
is  a  vacancy  he  can  take  the  examination  for 
acting  chief  electrician  and  which  he  should 
have  no  trouble  in  passing  if  he  has  taken 
an  interest  in  his  work  and  spent  some  of  his 
spare    time    studying.     His    pay    as    acting 
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chief  electrician  will  be  sixty-six  dollars,  being 
increased  to  seventy-seven  dollars  upon  ob- 
taining his  permanent  appointment  as  chief 
electrician.  In  the  capacity  of  chief  elec- 
trician he  will  have  direct  supervision  of 
the  station  and  be  responsible  for  its 
conduct. 

All  of  course  do  not  make  chief  electricians 


in  their  first  enlistment,  although  a  great 
many  do.  But  even  if  he  has  only  been 
able  to  obtain  first  class  he  will  have  received 
in  his  four  years  a  training  and  obtained 
experience  that  will  be  of  the  utmost  advan- 
tage to  him  in  following  up  his  work  in  ci- 
vilian life  in  case  he  does  not  care  to  rein- 
list. 


A  Variable  Coupling  Tuning  Coil 


By  A.  B.  COLE 


Early  forms  of  tuning  coils  had  either  only 
one  winding,  provided  with  sliding  contacts 
whose  purpose  wTas  to  vary  the  number  of 
convolutions  of  wire  in  use,  or  had  two 
windings,  of  which  the  secondary  was  pro- 
vided with  taps  so  that  the  number  of  sec- 
tions into  which  the  secondary  was  divided 
could  be  varied  at  will.  In  the  latter  case 
the  primary  and  secondary  were  wound  in 
much  the  same  way  as  transformers  for 
alternating  current  lighting  circuits  are 
made,  and  were  immovable  with  respect  to 
each  other. 

Nowadays,  however,  when  several  sta- 
tions within  each  other's  receiving  range  are 
liable  to  be  transmitting  simultaneously, 
more  exact  tuning  is  required  than  when 
there  was  little  interference. 


FIG.    I.     VARIABLE  COUPLING  TUNING  COIL 

The  instruments  which  are  considered 
most  important  at  the  present  time  for  close 
tuning  are  the  variable  coupling,  often  called 
" loose  coupling"  tuning  coil  or  receiving 
transformer,  and  the  variable  condenser. 
In  this  article  we  shall  endeavor  to  show  how 
a  tuning  coil  of  this  type  may  be  built. 

The  variable  coupling  tuning  coil  consists 
essentially  of  two  windings,  a  primary  and 


a  secondary,  each  provided  with  one  or  more 
sliding  contacts,  which  windings  may  be 
moved  with  respect  to  each  other.  Gener- 
ally one  of  the  windings  has  a  fixed  position, 
and  the  other  may  be  moved  so  as  to  cut 
more  or  less  of  the  lines  of  force  developed 
by  the  fixed  coil.  Our  coil  will  be  composed 
of  a  fixed  primary  coil  and  a  movable  sec- 
ondary coil.  The  dimensions  will  be  given 
here  in  order  to  avoid  confusion  in  the 
drawings. 

The  primary  is  wound  on  a  round  wooden 
core  4-J  inches  in  length,  and  three  inches  in 
outside  diameter.  The  core  is  solid  at  one 
end  for  one-half  inch,  and  is  hollow  the  re- 
mainder of  its  length,  with  an  inside  diameter 
of  2§  inches.  The  wood  used  for  the  core 
should  be  well  seasoned  oak  or  maple.  The 
core  is  screwed  to  a  suitable  end,  (D)  Fig. 
i,  of  oak,  mahogany  or  maple,  and  (D)  is 
screwed  to  the  base  (S).  (D)  is  four 
inches  square,  and  §  inch  thick.  The  cor- 
responding end  of  the  secondary  coil  is  of 
the  same  dimensions.  End  (V)  of  the  pri- 
mary is  supported  by  a  wooden  block  (E). 
The  wire  used  on  this  coil  is  No.  18  double 
cotton  covered  copper,  and  is  wound  on 
evenly  in  one  layer.  This  will  require  about 
80  feet  of  wire.  End  (A)  is  fastened  to  a 
small  nail  (B)  driven  into  the  wooden  core, 
and  is  not  therefore  connected  electrically  to 
anything.  End  (V)  is  connected  by  a  No. 
18  wire  under  the  base  (S)  to  bindings  post 
(C). 

Slider  rod  (F)  is  of  brass,  J  inch  square, 
and  5 J  inches  long,  bent  90  degrees  at  one 
end,  as  shown,  and  drilled  by  a  J-inch  drill 
for  the  screw  of  binding  post  (G),  which 
holds  (F)  in  place,  and  also  makes  electrical 
connection  with  it.  The  sliders  for  both 
primary  and  secondary  are  of  square  brass 
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tubing,  each  }  inch  long,  slightly  more  than 
J  inch  square,  inside  dimensions.  To  one 
side  of  each  slider  is  soldered  a  phosphor 
bronze  or  brass  spring,  J  inch  wide,  tapering 
to  J  inch  wide,  and  i|  inch  long  for  the  pri- 
mary, and  1 1  inch  long  for  the  secondary. 
These  springs  are  bent  into  the  shape  shown 
in  Fig.  i.  To  the  opposite  side  of  each 
slider  is  soldered  the  head  of  an  8-32  machine 
screw.  A  hard  rubber  or  fibre  knob,  f 
inch  long  by  }  inch  in  diameter  is  drilled  and 
tapped  for  this  thread.  The  knob  is  then 
fitted  to  the  projecting  shank  of  the  screw. 
The  core  of  the  second  ry  coil  is  of  sea- 
soned oak  or  maple,  2 \  inches  in  diameter, 
and  4J  inches  long,  and  wound  to  withi  J 
inch  of  the  end  (H)  with  a  single  layer  of 
No.  24  double  cotton  covered  copper  wire, 
of  which  about  120  feet  are  required.  A 
hole  \  nch  in  diameter  is  drilled  through  the 
center  of  both  primary  and  secondary  coils. 
Through  these  holes  a  brass  rod  of  the  same 
diameter  passes,  and  is  tapped  at  one  end 
for  an  8-32  machine  screw.  The  other  end 
of  the  rod  is  supported  by  a  brass  standard 
(K),  as  shown  in  Fig.  1,  J  inch  square  and  1 J 
inches  long.  Binding  post  (L)  makes  elec- 
trical connection  with  slider  rod"' (J).  A 
short  length  of  flexible  cord  (T)  connects 
end  (R)  of  the  secondary  to  binding  post 

Fig.  2  shows  the  connections  for  the  vari- 
able coupling  tuning  coil.  (P),  (J),  (G)  and 
(B)  represent  the  same  parts  as  in  Fig.  1. 
By  moving  the  primary  slider,  the  inductance, 
and  therefore  the  wave  length,  of  the  aerial 
and  ground  circuit  may  be  varied.  By  mov- 
ing the  secondary  slider,  the  inductance  and 
wave  length  of  the  detector  circuit  may  be 
varied,  and  these  may  be  very  closely  ad- 
justed by  means  of  the  variable  conden- 
ser (VC). 

To  operate,  move  the  secondary  coil  into 
the  primary  coil,  and  adjust  the  variable  con- 
denser to  the  maximum  capacity.  Adjust 
the  primary  slider  until  the  signals  from  the 
desired  station  reach  a  maximum  intensity. 
Then  adjust  the  secondary  slider  to  obtain 
best  results.     Next  move  the  secondary  coil 


along  the  rod  away  from  the  primary  until 
undesired  stations  are  eliminated  as  much 
as  possible.  Now  adjust  both  primary  and 
secondary  sliders  to  the  points  which  give 
strongest  signals.     This  adjustment  will  be 
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FIG.  2.    CONNECTIONS  OF  TUNING  COIL 

very  small.  The  final  close  adjustment  is 
made  by  varying  the  capacity  of  (VC).  This 
brings  in  the  desired  station  to  the  exclusion 
of  all  others  whose  wave  length  differs  by 
only  a  few  percent. 

The  variable  coupling  tuning  coil  in  con- 
nection with  a  variable  condenser  provides 
as  close  an  approach  to  selective  tuning  as 
it  is  possible  to  obtain  at  the  present  time, 
and  for  this  reason  it  has  been  adopted  by 
nearly  all  commercial  companies.  The  be- 
ginner must  not  become  discouraged  if  at 
first  he  seems  to  get  results  which  are  not  as 
satisfactory  as  expected,  for  all  beginners 
with  this  type  of  coil  have  this  experience. 
After  a  little  practice,  however,  he  will  be- 
come able  to  get  excellent  results  with  it, 
and  would  not  exchange  it  for  any  other  type 
of  tuner  of  the  present  time. 
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Condensers  in  the  Receiving  Circuit 


Although  many  of  our  readers  use  fixed 
and  variable  condensers  in  the  receiving  cir- 
cuits of  their  wireless  outfits,  a  considerable 
number  do  not  fully  understand  the 
purposes  of  these  condensers.  To  ap- 
preciate their  uses,  we  must  go  back  to  the 
fundamental  idea  of  tuning.  In  order  to 
have  two  stations  in  tune,  we  must  adjust 
the  instruments  so  that  the  wave  length  of 
one  station  is  the  same  as  the  wave  length 
of  the  other.  By  the  wave  length  is  meant 
the  effective  wave  length,  resulting  from  the 
connection  of  the  various  instruments  to  the 
aerial. 

If  we  are  using  a  double  contact  tuning 
coil,  as  shown  diagrammatically  in  the  draw- 
ing, we  have  two  receiving  circuits  to  con- 
sider: that  including  the  aerial  and  the  active 
wire  of  the  tuning  coil  between  the  end  (3) 
and  the  lower  contact  (2),  and  continuing  to 
the  ground;  and  that  including  the  wire  be- 
tween the  contacts  (1)  and  .(2),  the  detector 
and  the  variable  condenser  (VC) . 

Suppose,  now,  that  a  certain  station  is 
transmitting,  using  a  wave  length  of  400 
meters,  and  that  of  the  aerial  which  we  are 
using  is  250  meters.  We  wish  to  adjust  our 
receiving  apparatus  to  the  400  meter  wave 
length.  This  is  done  by  moving  slider  (2) 
until  an  inductance  (wire  on  tuning  coil) 
has  been  added,  sufficient  to  give  our  aerial 
circuit  (aerial,  tuning  coil,  ground)  a  wave 
length  of  400  meters.  This  condition  is 
obtained  when  the  signals  desired  reach  a 
maximum  intensity  in  the  telephone  re- 
ceivers (TR).  In  order  to  obtain  best  re- 
sults, it  is  necessary  to  have  the  detector  cir- 
cuit (tuning  coil,  detector,  condenser)  in 
tune  with  the  aerial  circuit.  This  is  accom- 
plished by  moving  the  contact  (1)  to  the 
most  advantageous  position.  The  fine  ad- 
justment may  now  be  made  by  changing  the 
capacity  of  (VC).  A  fixed  or  variable  con- 
denser (vc)  is  often  used  across  the  telephone 
receivers  to  increase  the  intensity  of  the  sig- 
nals. The  action  of  this  condenser  is  sup- 
posed to  be  that  it  absorbs  energy  from  the 
detector  circuit  until  a  certain  critical  voltage 
is  reached,  when  the  total  energy  is  dis- 
charged across  the  telephones. 

The  wave  length  of  any.  circuit  is  de- 
pendent upon  its  inductance  and  its  capacity. 
We  may  therefore  vary  the  wave  length  by 
means  of  the  tuning  coil,  or  the  condenser, 
or  both.     It  will  be  found  easier,  however, 


to  adjust  approximately  with  the  tuning 
coil,  and  then  adjust  closely  by  means  of 
the  variable  condenser,  since  a  very  slight 
movement  of  the  sliders  of  the  coil  corre- 
sponds to  a  considerable  change  in  the 
capacity  of  the  comparatively  small  con- 
densers used  for  receiving  tuning  purposes. 
The  variable  condensers  (VC)  and  (vc) 
may   have   a  minimum  capacity  of  about 
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CONNECTIONS   WITH  VARIABLE    CONDENSERS 

IN   CIRCUIT 

.0005  and  a  maximum  capacity  of  about 
.003  M.  F.  The  exact  capacity  is  not  re- 
quired to  be  just  these  figures,  but  these 
capacities  work  very  well  in  practice.  Fixed 
condensers  may  be  used  in  place  .  of  the 
variable  type,  but  it  will  be  seen  from  the 
above  explanation  that  with  them  tuning  is 
not  nearly  so  close,  since  it  must  all  be  done 
by  means  of  the  tuning  coil.  Fixed  con- 
densers are,  however,  much  less  expensive 
than  variables,  and  for  this  reason  are  used 
quite  extensively  in  amateur  stations.  A 
very  satisfactory  fixed  condenser  may  have 
a  total  surface  of  150  square  inches  and  be 
made  of  two  strips  of  tin  foil  1^  inches  by  50 
inches,  the  strips  being  separated  by  a  sheet 
of  paraffined  paper  2\  by  55  inches,  and 
rolled  up  into  any  convenient  form.  The 
condenser  should  then  be  soaked  in  hot 
paraffine,  and  when  nearly  cold  should  be 
pressed,  so  as  to  bring  the  sheets  of  foil  as 
close  together  as  possible.  Copper  wires 
make  connection  with  the  foil  sheets. 


Construction  of  an  Electrolytic  Detector 


By  ARTHUR  O.  BEHRENS 


As  is  well  known  to  most  wireless  ex- 
perimenters, the  electrolytic  detector  has 
been  on  the  market  for  some  time  past  and 
is  the  favorite  of  many  stations,  for  it  is 
reliable,  and  if  well  regulated,  is  one  of 
the  most  sensitive  known.  By  reason  of  this 
fact,  it  is  the  desire  of  many  amateurs  to 
possess  one.  The  constructional  details 
following  will  enable  any  experimenter,  who 
is  at  all  acquainted  with  the  use  of  tools, 
to  construct  one  of  these  detectors  with  very 
little  expense. 

The  materials  required  are  few  and  easily 
procured,  the  main  article  being  a  piece  of  fine 
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FIG.    I 

platinum  wire  about  £  inch  long  and  from 
0.005  to  0.0005  inch  in  diameter.  Any  of 
the  sizes,  between  the  two  diameters  given, 
will  make  an  admirable  point  for  the  de- 
tector, when  soldered  to  the  6-32  brass 
regulating  screw  shown  in  Fig.  1.  Here  (D) 
is  the  screw  mentioned,  and  (E)  is  the  fine 
platinum  wire. 

I  might  here  conveniently  state  that  the 
platinum  wires,  of  such  small  diameters  as 
those  set  forth,  when  received  from  the  manu- 
facturers, are  covered  with  a  comparatively 
heavy  coat  of  silver,  thus  making  them  many 
times  their  own  thickness  and  consequently 
enabling  the  user  to  handle  them  with 
greater  ease.  After  the  platinum-silver  wire 
has  been  affixed  to  the  regulating  screw^  it 
is  dipped  into  a  solution  of  nitric  acid, 
which  immediately  attacks  the  silver  coating 
and  decomposes  it,  in  this  way  exposing  the 
platinum   wire.     This  is   exactly   what   we 

desire. 

But  to  those  who  do  not  care  to  bother 
with  so  fine  a  wire  as  that  just  mentioned, 


and  who  do  not  require  so  sensitive  a  de- 
tector, I  have  the  following  suggestion  to 
make.  Procure  a  miniature  battery  lamp 
(a  burnt-out  one  will  do)  of  about  10  volts 
and  in  that  will  be  found  pieces  of  fine 
platinum  wire  which  will  take  the  place  of 
that  mentioned  above.  In  breaking  away 
the  glass  from  around  the  wires,  take  great 
care  that  they  are  not  injured  or  separated 
from  the  leading-in  wires  for  these  are 
utilized  in  soldering  to  the  regulating  screw. 
The  finished  screw  is  shown  in  Fig.  1,  at 
the  top,  in  which  (F)  is  the  leading-in  wire 
and  (E)  is  the  platinum  point.  But  be  it 
understood  right  here  that  the  finer  the 
point  the  more  sensitive  the  detector,  there- 
fore, where  possible,  I  advise  the  use  of  the 
beforementioned  fine  platinum  wire. 

The  cup  to  hold  the  electrolyte  is  to  be 
made  from  a  piece  of  hard  carbon  rod,  f 
inch  in  diameter  and  about  one  inch  long. 
In  one  end  drill  a  §  inch  hole  to  a  depth  of 
£  inch .  For  a  base  to  receive  the  carbon  cup, 
select  a  piece  of  brass  rod  i\  inches  in 
diameter  and  one  inch  long,  and  in  one  end 
drill  a  23-32-inch  hole  to  a  depth  of  £  inch. 
In  the  other  end  drill  and  tap  a  hole  to 
receive  a  screw  to  secure  to  the  base.  A 
6-32  screw  is  about  the  right  size.  Into 
the   23-32-inch  hole  snugly  fit  the  carbon 


fig.  2 

cup,  previously  constructed,  with  the  §-inch 
hole  outward.  It  must  be  a  very  tight  fit, 
otherwise  there  would  be  a  bad  connection, 
and  consequently  loss  of  current. 

For  the  yoke  procure  a  piece  of  J-inch 
stock  sheet  brass,   £  inch  wide   and  bend 
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into  the  shape  shown  in  Fig.  2,  in  which  (A) 
and  (B)  are  No.  25  drill  holes  by  which  the 
yoke  is  fastened  to  the  base.  (C)  is  a  hole 
drilled  and  tapped  to  receive  the  6-32  brass 
regulating  screw  with  fine  platinum  point. 
Of  course  it  is  understood,  that  if  the  ama- 
teur thinks  he  has  a  better  idea  for  the  yoke 
than  that  set  forth  in  the  preceding  lines, 
he  may  substitute  it,  providing  he  does  not 
alter  the  general  plan  to  such  an  extent,  that 
the  platinum  point  does  not  reach  the  elec- 
trolyte when  screwed  down  all  the  way,  for, 
if  such  a  state  of  affairs  existed.,  there  would 
be  no  connection  between  the  antenna  and 
the  earth,  and  consequently  no  signals  in 
the  receiver. 

For  the  base  get  a  piece  of  hard    black 
rubber   2\  inches  wide,   four  inches    long 


fig.  3 

and  §  inch  in  thickness.  I  might  here  again 
suggest,  that  if  the  amateur  has  not  the 
hard  rubber  at  hand,  he  may  substitute 
some  "other  material,  but  it  must  be  a  good 
non-conductor.  Drill  seven  holes  in  it, 
with  a  No.  25  drill,  as  shown  in  Fig.  3,  in 
which  (A),  (B),  (C)  and  (D)  are  binding- 
posts;  (E)  and  (F)  are  for  screws  to  fasten 
the  yoke  to  the  base  and  (G)  is  for  a  screw 
to  secure  the  brass  support  of  the  carbon 
to  the  base.  All  these  screws  are  also  made 
use  of  in  making  connections  which  are 
shown  in  dotted  lines  in  Fig.  3,  (A)  and  (B) 
being  connected  to  (F)  and  (E)  respectively, 
and  (C)  and  (D)  to  (G). 

Having  proceeded  thus  far  in  the  con- 
struction, the  next  thing  to  consider  is  the 
assembling  of  the  finished  parts,  and  the 
mode  of  connecting  up  the  complete  de- 
tector with  the  other  receiving  instruments. 
The  former  point,  I  believe,  has  been  made 
clear  enough  throughout  the  article  so  that 


the  experimenter  will  experience  little  diffi- 
culty on  that  score.  It  need  be  said,  how- 
ever, that  to  complete  the  detector  an  elec- 
trolyte is  necessary.  This  is  an  acidulated 
solution,  that  is  put  into  the  carbon  cup, 
and  is  prepared  by  adding  one  part  nitric 
acid  to  four  parts  pure  water.  Be  sure  to 
add  the  acid  to  the  water  in  all  cases  and 
not  vice  versa  for  the  latter  operation  would 
be  dangerous. 

As  for  the  second  point,  that  of  making 
receptor  connections,  a  standard  plan  is 
shown  in  Fig.  4  in  which  are  to  be  found 
receiving  tuning  coil,  condenser,  electro- 
lytic detector  just  constructed,  telephone 
receiver,  potentiometer  and  local  battery, 
switches,  of  course,  being  put  in  by  the 
amateur  where  desired.  As  regards  the 
condenser,  I  would  suggest  that  this  be  of 
the  variable  type.  With  this  style  con- 
denser the  operator  is  enabled  to  give  a 
louder  tone  to  the  messages  that  he  re- 
ceives. 
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FIG.   4 

The  telephone  receiver  used  with  the 
electrolytic  detector  should  be  as  sensitive 
as  possible.  One  of  a  1000-ohms  resistance 
will  do  very  well. 
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The  potentiometer  is  simply  a  variable  re- 
sistance coil,  generally  made  with  fine 
German  silver  wire,  about  No.  26  B.  &  S. 
gauge,  and  is  used  to  choke  back  the  sur- 
plus current  of  the  local  battery,  only  allow- 
ing enough  to  pass  through  to  satisfactorily 
work  the  telephone  receiver.  The  potenti- 
ometer should  have  a  resistance  of  about 
300  ohms. 

The  local  battery  is  made  up  of  from  two 
to  three  dry  cells  and  is  connected  with 
the  potentiometer,  telephone  receiver  and 
detector  as  shown  in  Fig.  4.  Observe  care- 
fully, that  the  positive  pole  of  the  battery 
goes  to  the  base  of  the  yoke  and  thus  to 
the  regulating  screw*  with  the  platinum 
point;  the  negative  pole  goes  to  the  brass 
base  of  the  carbon  cup.  In  other  words,  if 
directions  have  been  explicitly  followed,  the 
positive  pole  of  the  battery  runs  to  (A), 
Fig.  4,  and  the  negative  to  (D). 

For  receiving,  the  platinum  point  should 
just  touch  the  electrolyte.  The  best  results 
are  obtained  by  manipulating  the  sliding 
contact  of  the  potentiometer  in  such  a  way 
that  the  hissing  noise,  which  is  at  first  heard 
in  the  telephone  receiver,  just  dies  out. 
If  the  hissing  noise  is  allowed  to  remain  it 
will  drown  out  other  sounds  and  consequent- 
ly destroy  any  signals  that  may  be  coming  in. 

The  working  theory  of  the  detector  is  as 
follows:  The  acidulated  electrolytic  solu- 
tion, coming  in  contact  with  the  positive 
pole  of  the  battery,  which,  in  this  case,  is 
the  platinum  point,  is  decomposed  to  such 
an  extent,  that  a  minute  quantity  of  hydrogen 
gas  is  formed  on  the  point.  This  gas  is  an 
efficient  barrier  to  the  battery  current,  pre- 
venting it  from  passing.  But  the  electricity 
received  from  the  sending  station  by  means 
of  the  antenna  and  ground  is  of  an  oscilla- 
tory character  and  it  breaks  down,  with 
little  trouble,  this  wall  of  gas,  thus  enabling 
the  battery  current  to  flow  and  work  the 
receiver  in  accordance  with  the  dots  and 
dashes  received. 

In  conclusion,  I  would  suggest  that  the 
operator,  when  through  receiving,  should 
raise  the  platinum  point  from  the  solution. 
I  also  think  it  would  be  a  good  idea  for  him 
to  keep  on  hand  a  small  amount  of  the  elec- 
trolyte ready  mixed  so  that  once  in  a  while 
he  can  replace  that  already  used.  By  fol- 
lowing the  foregoing  instructions,  I  am  sure 
the  experimenter  will  be  enabled  to  con- 
struct a  detector,  that,  in  its  working  capacity, 
will  amply  repay  him  for  his  labor  and  make 


him  realize  that  his  time  was  not  spent  in 
vain. 


Receiving  and  Sending  Radii 

What  will  my  receiving  radius  be  with 
such  and  such  apparatus?  How  far  can 
I  send  with  the  following  equipment?  Over 
and  over  again  these  questions  are  asked  us 
and  over  and  over  again  we  are  obliged  to 
answer  that  we  do  not  know.  Why?  Be- 
cause the  terms  are  simply  relative  ones 
and  when  you  give  us  only  one  side  of  the 
question  we  are  helpless.  For  instance 
you  have,  say,  a  very  good  receiving  outfit 
with  high-resistance  telephones,  sensitive 
detector,  good  tuning  coil,  etc.,  and  you  ask 
us  over  what  distance  you  will  be  able  to 
receive.  Obviously  this  depends  as  much 
upon  the  sending  apparatus  at  the  distant 
sending  station  as  it  does  upon  your  receiving 
apparatus.  If  the  other  station  has  a  four- 
inch  spark  coil  and  is  50  miles  away,  you 
would  hear  nothing.  If  it  has  a  quarter 
kilowatt  transformer  the  chances  are  the 
signals  will  be  plain.  Away  off  several 
hundred  miles  there  may  be  a  big  commercial 
station  of  several  kilowatts  capacity  and  you 
may  hear  it.  Along  side  it  there  may  be  a 
one  kilowatt  station  from  which  you  will 
never  get  a  click. 

It  is  the  same  with  the  sending  radius. 
You  might  be  able  to  disturb  the  ether  one 
hundred  miles  away.  Is  there  a  receiver 
within  that  radius  which  is  capable  of  de- 
tecting and  determining  your  signals? 

If  you  were  to  put  the  question  to  us  like 
this:  "My  receiving  apparatus  contains 
such  and  such  devices.  Fifty  miles  away  is 
a  station  equipped  so  and  so.  Can  I  hear 
it?"  Then  we  might  be  able  to  give  you 
an  answer  with  some  degree  of  accuracy, 
tempered  of  course  by  local  conditions,  such 
as  overland  and  over-water  transmission, 
day  and  night  signaling,  etc. 

You  who  make  use  of  the  "Wireless 
Queries"  department  in  the  future,  please 
remember  the  above. 

As  we  said  before,  the  terms  are 
only  relative.  Some  day  these  things 
may  be  standardized  to  a  more  or  less 
degree.  We  may  perhaps  in  the  future  have 
standard  A-type,  B-type  and  C-type  trans- 
mitting equipments  and  so  on,  having  certain 
capacities.  And  we  may  have  standard  A- 
type,  B-type  and  C-type  receiving  equip- 
ments.    Then  if  you  were  to  have  a  receiv- 
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ing  outfit  conforming  to  the  A  standard 
type  you  might  be  told  that  you  could  hear 
a  standard  A  transmitter  at  ioo  miles,  a 
standard  C  transmitter  at  500  miles,  and 
so  on,  governed,  of  course,  again  by  local 
conditions. 


The  Study  of  Wireless 


One  of  the  most  convincing  proofs  of  the 
advancement  of  wireless  and  the  increasing 
demands  upon  its  practical  application  is 
the  inauguration  of  schools  for  the  teaching 
of  this  new  art  and  the  establishing  of  wire- 
less classes  in  nearly  all  of  the  principal 
public  schools  of  the  country.  We  reprint 
herewith   photographs    from    the  American 


GROUP  OF  RECEIVING  DEVICES 

Wireless  Institute  and  a  synopsis  of  its 
method  of  teaching.  The  general  scheme  is 
the  same  as  that  adopted  by  all  the  leading 
scientific  institutions  by  which  the  student 
is  carried  by  easy  stages  from  a  raw  recruit 
to  a  practical  wireless  operator  and  engineer. 
The  first  period  of  learning  is  the  memorizing 
of  the  telegraph  code  followed  by  actual 
practice  in  sending  and  receiving,  by  means 
of  special  devices  that  train  the  ear  to  receive 
wireless  buzzer  signals  instead  of  clicks. 
Interspersed  with  this  practice  are  lessons 
in  elementary  arithmetic,  lettering,  drawing 
of  all  wireless  circuits,  etc. 

After  thoroughly  learning  to  send  and  re- 
ceive wireless  signals  at  the  required  speed 
the  pupil  is  advanced  into  the  wireless  tele- 
graph and  telephone  classes  where  he  is 
taught  the  practical  and  theoretical  con- 
struction and  operation  of  the  various  in- 
struments comprising  the  different  systems. 
Thorough  instruction  is  given  on  selection 


of  station  sites,  building  of  proper  grounds, 
antennae,  etc.,  to  meet  all  demands,  together 
with  drawing  and  making  of  blue  prints,  cal- 
culating capacity  of  condensers  and  coils 
by  the  mathematical  method,  and  by  experi- 
mental means.     Cross  section  paper  is  used 


STUDENTS   PRACTISING   AT   SENDING   AND 
RECEIVING 

for   plotting   various   calibration   curves   of 
coils,  etc. 

One  illustration  shows  a  group  of  receiv- 
ing apparatus  representing  all  the  known 
detectors.  A  very  interesting  experiment 
is  conducted  by  the  students  in  receiving 
four  or  five  messages  at  the  same  time  with 
the  one  antenna.  Each  set  of  instruments 
in  a  booth  comprises  "a  different  system. 
Students  are  made  to  design  and  construct 
some  type  of  wireless  instrument,  and  the 
inventive  ability  displayed  by  some  occasion- 
al "Tesla"  is  remarkable  indeed. 

The  second  illustration  shows  a  group  of 
students  practicing  at  sending  and  receiving. 


A  Useful  Detector  Stand 


One  of  the  most  desirable  features  of  the 
amateur's  or  experimenter's  wireless  detector 
is  that  quick  change  from  one  crystal  to 
another  should  be  easily  made,  in  order 
to  compare  various  crystals  for  their  re- 
ceiving qualities.  A  detector  stand  for  this 
purpose  has  recently  been  introduced  which 
holds  four  different  crystals  if  desired,  and 
allows  both  quick  change  from  one  to  an- 
other and  also  a  wide  range  of  pressure 
applied  to  the  active  crystals. 

Fig.  1  shows  the  detector  stand  with  hard 
rubber  base  and  nickel  plated  metal  parts. 
The  cup  (F)  is  stationary  and  is  held  rigidly 
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by  the  thumbscrew  of  the  standard.  This 
cup  holds  the  various  crystals  which  the 
experimenter  may  be  using.  The  crystals 
are  held  by  rose  metal  or  solder.  Cup  (E), 
which  holds  a  single  point  of  brass,  or  other 
metal,  is  carried  on  a  rod  (G)  Fig.  2,  and 
may  be  revolved  by  the  hard  rubber  handle 
(B).  A  shoulder  (D)  on  rod  (G)  is  under 
pressure   from   a   spring,   the  other  end  of 


fig.  1 

which  presses  against  a  plug  (H).  Now 
if  (A)  is  moved  toward  (F)  it  is  evident  that 
as  soon  as  cup  (E)  meets  cup  (F)  the  spring 
(C)  will  be  compressed,  and  will  give  a 
greater  pressure  on  shoulder  (D)  and  conse- 
quently greater  pressure  of  cup  (E)  on  cup 
(F).     As   soon   as   the   desired   pressure   is 
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FIG.    2 

obtained  the  thumbscrew  on  the  standard 
holds  (A)  rigid.  Now  by  turning  (E) 
around  by  moving  (B),  the  point  in  (E) 
may  be  made  to  touch  any  of  the  crystals  in 
cup  (F). 

By  virtue  of  its  selectivity  of  crystals  and 
variable  pressures  as  shown  above  this 
detector  stand  will  appeal  especially  to  the 
experimenter.  It  is  similar  in  most  re- 
spects to  that  used  by  the  Wireless  Club  of 


Columbia  University  in  all  long  distance 
tests  and  has  been  found  to  give  excellent 
results. 


WIRELESS  QUERIES 

Answered  by  Valentine  B.  Seitz 


Wireless   Apparatus  and  Connections 

Questions. — (A)  Please  give  diagram  of  con- 
nections for  operating  wireless  instruments  includ- 
ing two  D.  P.  D.  T.  switches,  one  S.  P.  S.  T.  switch, 
double  slide  tuning  coil,  fixed  condenser,  silicon, 
pericon,  electrolytic  and  carborundum  detectors, 
potentiometer,  D.  P.  D.  T.  aerial  switch  and  one 
pair  2000  ohm  receivers,  silicon  and  pericon  detec- 
tors to  be  used  without  battery  or  potentiometer. 
(B)  What  would  be  my  approximate  receiving 
radius  with  the  aerial  50  feet  long,  75  feet  high  and 
five  wires?  (C)  How  do  the  above  detectors 
compare  as  to  sensitiveness? — R.  L.  H.,  Wavne, 
Pa. 

Answers. — (A)     See  diagram. 


CONNECTIONS  OF  WIRELESS  APPARATUS 

(B)  From  150  to  200  miles. 

(C)  The  electrolytic  is  the  most  sensitive 
detector  when  properly  adjusted.  You  will 
probably  find  the  pericon  the  most  satisfac- 
tory of  the  above  named  detectors,  as  it  is 
easy  to  adjust  and  compares  very  favorably 
with  the  electrolytic  as  to  sensitiveness. 


Potentiometer;   Wave    Length 

Questions. — (A)  Can  I  make  a  potentiometer  by 
winding  No.  34  German  silver  cotton  covered  win- 
around  a  wood  core?  (B)  Show  diagram  of  con- 
nections.    (C) -How  can  I  find  the  wave  length  of 

my  aerial?— I'.    P..   Arkansas  City,    Kan. 

Answers. — (A)  Yes.  By  winding  ico 
turns  around  a  three-inch  drum,  you  will 
get  a  coil  having  about  350  ohms  resistance. 

(B)  See  diagram  on  page  458,  November, 
1909,   issue. 

(C)  The  best  way  to  find  the  wave  length 
of  your  aerial  is  by  means  of  a  wave  meter. 
If  one  of  these  is  not  available,  you  can  get 
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a  fair  idea,  by  having  some  one  compare 
your  tuning  point  with  that  of  some  other 
station  having  a  known  wave  length. 

Determination  of  Wave  Length 

Questions. — (A)  How  is  the  wave  length  in  meters 
of  a  sending  helix  calculated  ?  Of  a  receiving  helix  ? 
(B)  Why  should  a  sending  helix  be  made  with  the 
larger  wire  and  fewer  turns  than  the  receiving  helix 
if  it  is  to  transmit  waves  of  the  same  length  as  the 
receiving  helix  is  to  pick  up?  (C)  Please  give 
directions  for  making  carborundum  and  molyb- 
denite detectors.  (D)  What  is  the  shortest  and 
greatest  wave  length  in  meters  of  an  antenna  75 
feet  from  the  ground  and  60  feet  from  the  double 
pole  double  throw  switch?  The  sending  helixhas 
20  turns  of  metal  ribbon  \  inch  wide,  spaced  \  inch 
apart  and  8  inches  in  diameter.  There  are  also 
connected  10  leyden  jars  3  by  6  inches,  zinc  spark 
gap  and  |  inch  spark  coil.  (E)  In  question  D  if 
a  one  inch  spark  were  used  for  the  same  instruments 
would  it  make  the  wave  length  shorter  or  longer? 
— C.   E.  M.,   Louisville,   Ky. 

Answers. — (A)  The  wave  length  of  a  send- 
ing helix  can  best  be  found  with  a  wave  meter, 
as  the  calculation  requires  the  use  of  ad- 
vanced mathematics. 

(B )  The  wave  length  does  not  determine 
the  amount  of  current  flowing  and  therefore 
would  not  govern  the  size  of  wire  used.  The 
amount  of  energy  received  amounts  to  only 
a  small  fraction  of  that  sent  out,  therefore 
the  receiving  instruments  do  not  have  to  be 
built  as  heavy  as  the  sending. 

(C)  See  the  description  of  silicon  detec- 
tor in  Nov.,  1909,  issue,  page  543.  Use  car- 
borundum or  molybdenite  in  place  of  silicon. 

(D)  You  will  have  a  range  from  100  to 
550  meters  wave  length. 

(E)  The  wave  length  will  remain  the 
same. 


tained  with  an  instrument  of  this  type,  the 
advantage  being  shown  in  receiving  weak 
signals  through  interference. 


Aerial  Height;  Potentiometer  Connections 

Questions. — (A)  Is  a  four-wire  aerial,  100  feet 
long,  too  long  for  an  inch  and  a  half  spark  coil? 
If  so  what  length  should  be  used  ?  (B)  Show  dia- 
gram illustrating  how  potentiometer  described  in 
July  1909  issue  should  be  connected  with  a  tuning 
coil  and  condenser.  (C)  What  is  the  purpose  of  a 
secondary  on  a  tuning  coil? — O.  H.  R.,  Salt  Lake 
City,  Utah. 

Answers. — (A)  No.    An  aerial  about  150 

feet  long  would  be  even  better. 

(B)  The  potentiometer  mentioned  has  not 
enough  resistance  to  be  very  practicable  for 
wireless  work.  Would  advise  the  use  of  the 
cylinder  wound  type  connected  as  shown  in 
diagram  in  answer  to  J.  S.   C,  this  issue. 

(C)  A  tuning  coil  having  a  secondary 
winding  is  generally  called  a  receiving 
transformer.     Great  selectivity  can  be   ob- 


Resistance  Wire  on   Tuning  Coil 

Question. — In  constructiog  a  tuning  coil  could  I 
use  resistance  wire  on  the  spool  in  place  of  copper 
wire?— C.  O.  G.,  Pittsbugr,  Pa. 

Answer. — Resistance  wire  should  never 
be  used  on  a  receiving  coil  or  transformer. 


Connections  of  Wireless   Equipment;    Trans- 
former Operation 

Questions. — (A)  What  would  be  my  receiving 
radius  with  an  aerial  57  feet  high  at  one  end,  40 
feet  at  the  other,  double  1500-ohm  receivers,vari- 
able  condenser,  electrolytic  detector,  double  slide 
tuning  coil,  potentiometer,  fixed  condenser?  (B) 
Please  show  best  diagram  for  connecting  both 
instruments?  (C)  What  advantage  have  "gold" 
diaphragms  over  the  ordinary  ones  ?  (D)  How  can 
I  make  the  above  outfit  more  efficient  ?  (E)  When 
you  connect  an  ordinary  spark  coil  for  no  volts, 
60  cycles  alternating  current  with  the  vibrator 
screwed  down  you  get  no  spark,  but  if  you  let  the 
vibrator  move  you  get  a  fat  spark.  Please  explain 
this.  (F)  Will  you  get  more  spark  from  a  |  k.  w. 
open  core  transformer  running  it  in  series  with 
an  electrolytic  interrupter  (no  volts  A.  C.)  than 
running  it  directly  on  no-volt  alternating  current? 
— H.  B.,  Martinez,  Cal. 

Answers. — (A)  With  favorable  condi- 
tions you  should  be  able  to  receive  high 
powered  stations  at  a  distance  of  200  miles. 

(B)  See  diagram,  answer  to  S.  K.,  Novem- 
ber issue. 

(C)  They  will  not  rust  from  moisture  col- 
lected  while   wearing. 

(D)  By  using  a  receiving  transformer  in 
place  of  the  tuning  coil  you  can  make  your 
set  more  selective,  also  slightly  more  effi- 
cient. The  advantage  of  loose  coupling  in 
a  receiving  transformer  does  not  show  up 
on  loud  signals  or  damped  waves,  but  is 
very  marked  with  weak  signals  on  fine  tun- 
ing. Interference  can  also  be  cut  out  to 
certain  extent. 

(E)  An  ordinary  induction  coil  with  an 
interrupter  attached  is  not  designed  to 
work  on  alternating  current  without  an 
interrupter,  therefore  when  the  interrupter 
is  screwed  down,  very  little  spark  will  be 
obtained  at  the  secondary,  unless  a  very 
large  amount  of  current  is  used. 

(F)  An  open  core  transformer  if  properly 
designed  will  work  on  alternating  current 
without  the  use  of  an  outside  interrupter. 
Several  people  have  been  advertising  one- 
half  K.  W.  open  core  transformers,  but  ad- 
vise the  use  of  an  interrupter.     These  are 
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not  transformers  as  generally  spoken  of  in 
wireless  work,  but  really  are  nothing  but 
small  induction  coils  greatly  overrated  and 
worked  at  a  very  low  efficiency. 


Short  Distance  Wireless 

Question. — What  apparatus  would  be  necessary 
to  construct  a  simple  wireless  telegraph  to  cam- 
three  or  four  blocks  ? — H.  B.  H.,  Milwaukee,  Wis. 

Answer. — The  apparatus  for  sending  and 
receiving  wireless  signals  over  a  short  dis- 
tance, need  not  be  very  elaborate  and  will 
cost  but  a  very  little.  The  sending  appara- 
tus consists  of  a  buzzer  or  bell,  four  dry*  cells. 
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BUZZER  WIRELESS  SET 


a  key  and  a  double  point  double .  throw 
switch.  For  receiving  a  good  detector  and 
a  telephone  receiver  are  required.  A  double 
receiver  with  a  head  band  will  be  found  the 
best,  as  all  outside  noise  will  be  kept  out. 
For  a  detector  the  Perikon,  Ferron  and 
Silicon  can  be  recommended,  preferably  one 
not  requiring  a  battery.  The  instruments 
should  be  connected  up  as  shown  in  the 
diagram. 

G — Ground  B — Buzzer 

D — Detector  K — Key 

R — Receivers  P — Batteries 


Single   Slide   Tuning   Coil 

Questions. — (A)  What  are  the  dimensions  of  a 
standard  single  slide  tuning  coil?  (B)  How  many 
pounds  of  No.  24  enameled  wire  are  required  for 
winding  same?  (C)  How  many  pounds  of  No.  24 
enameled  wire  would  be  required  for  a  core  10  by 
10  inches? — S.  T.  F.,  Delavan,  Wis. 

Answers. — (A)  No  standard  size  of  tuning 
coil  has  ever  been  adopted,  dilTerent  sizes 
of  wire  and  cores  being  used  by  different 


makers.  A  good  coil  can  be  made  by  using 
a  core  a%  inches  in  diameter  by  4!  inches 
long,  wound  with  Xo.  28  wire  and  having 
a  space  the  width  of  the  wire  in  between 
turns.  If  the  coil  is  wound  in  this  way  and 
a  space  \  inch  wide  is  left  at  each  end,  about 
\  pound  of  wire  will  be  required. 

(B)  If  Xo.  2 a  wire  is  used  in  the  above 
coil,  about  6^  ounces  of  wire  will  be  required. 

"(C)  One  pound  4  ounces  if  wound  in  the 
same   manner. 


Receiving  Radius 

Questions. — (A)  What  kind  and  size  of  wire  is 
best  for  a  loose  coupled  tuning  coil?  (B)  How 
many  feet  of  wire  should  be  used  on  a  sending 
helix  and  what  will  be  its  wave  length  ?  (C)  How 
is  the  wave  length  determined?  (D)  How  far 
ought  I  be  able  to  receive  with  a  receiving  trans- 
former (primary  \  lb.  Xo.  22  wire,  secondary  \  lb. 
Xo.  32  wire)  two  75-ohm  receivers,  aerial  40  feet 
long  and  40  feet  high  (5  wires  about  Xo.  16)  ? — 
L.   C,   Chicago,  111. 

Answers. — (A)  Xo.  28  bare  copper  wire 
wound  with  a  space  the  -width  of  the  wire 
in  between  turns. 

(B)  See  answer  to  L.  R.  page  324,  Sep- 
tember,   1909,   issue. 

(C)  By  means  of  a  wave  meter. 

(D)  As  you  do  not  give  enough  informa- 
tion in  regard  to  your  apparatus  cannot  very 
well  answer  the  above  question. 


Connecting  Tuned  Set 

Questions. — Please  give  diagram  for  connecting 
the  following  apparatus :  double  slide  tuning  coil, 
fixed  and  variable  condenser,  silicon  detector, 
1000-ohm  head  receivers. —  T.  S.  C,  Los  Angeles, 
Cal. 
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CONNECTIONS  OF  TUNED  SET 

Answer. — See  accompanying  diagram. 
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QUESTIONS  ARMSffl! 


Readers  of  Popular  Electricity  are  invited  to  make  use  of  this  department.  State 
your  questions  as  clearly  and  concisely  as  possible.  No  consideration  will  be  given 
to  communications  which  do  not  contain  the  full  name  and  address  of  the  writer 


Grounds  on  Three-Phase  Circuits 

Question. — With  two  phases  of  a  three-wire, 
three-phase  system  in  good  condition  what  would 
be  the  effect  of  a  ground  on  the  third  phase. — R.  F. 
S.,  Steelton,  Pa. 

Answer. — A  single  ground  has  no  effect. 
A  ground  on  either  of  the  other  phases  be- 
sides, would  result  in  a  short  circuit. 


Crowfoot  Battery;   Amalgamating  Zincs 

Questions. — (A)  Please  tell  me  the  best  way  to 
keep  a  crowfoot  battery  busy  during  the  day,  as 
same  is  used  only  during  the  evening.  (B)  How 
do  you  amalgamate  zinc  ? — A.  J.,  Milwaukee,  Wis. 

Answers. — (A)  Connect  the  battery  to  a 
25-ohm  coil  or  relay  during  the  day. 

(B)  Dip  the  zinc  into  an  acid  bath,  which 
will  remove  impurities  from  the  surface,  then 
pour  mercury  upon  it  rubbing  this  into  the 
surface  with  a  rag.  The  zinc  should  have 
a  silvery  appearance  when  done.  You  can 
also  amalgamate  zinc  by  dipping  it  in  an 
acid  solution  of  mercuric  nitrate. 


To  Make  a  Gordon  Cell 

Question. — Kindly  explain  how  to  make  a  Gor- 
don cell.— A.  C.  H.,  Milwaukee,  Wis. 

Answer. — Provide  a  porcelain  or  glass  jar, 
having  a  fibre  or  porcelain  cover.  For  the 
negative  plate,  suspend  by  a  metal  rod  from 
the  center  of  the  cover,  a  perforated  tin  cylin- 
der. In  this  cylinder  place  black  oxide  of 
copper,  a  depolarizer.  About  two  inches 
from  the  bottom  of  this  cylinder  and  on  the 
outside  of  it  attach  three  porcelain  supports. 
These  are  to  hold  and  insulate  a  zinc  cylin- 
der resting  on  them,  this  cylinder  being  the 
negative  element.  From  this  zinc  run  a 
rubber  covered  copper  wire  to  and  through 
a  hole  in  the  cover  for  the  negative  terminal. 
The  metal  rod  at  the  center  of  the  cover  is  the 
positive  terminal.  For  the  electrolyte  use  ij 
pounds  of  caustic  soda  and  six  pints  of  pure 
water,  or  this  proportion  of  water  and  soda. 
Use  water  free  from  lime.  Paraffin  oil  may 
be  poured  on  the  surface  of  the  solution  to 
prevent  evaporation. 


Arc    Lamp    Cut-outs;    Transformers;    Current 
Consumption;    Street-Car  Motor 

Questions. — (A)  Please  explain  automatic  cut- 
outs used  with  arc  lamps.  (B)  What  is  meant  by 
transformer  ratio?  (C)  Please  give  some  trans- 
former diagrams.  (D)  What  determines  the 
amount  of  current  any  device  will  take.  (E)  How 
does  the  street  car  motor  tend  to  check  the  speed  of 
the  dynamo  and  engine? — W.  C.  S.,    Bilow,  Miss. 

Answers. — -(A)  Cut-outs  on  arc  lamps 
serve  several  purposes.  In  all  series  lamps 
a  device  is  provided  which  gives  a  path  for 
the  current  in  case  the  carbons  fail  to  feed, 
or  if  they  are  used  up.  A  cut-out  used  when 
the  carbons  are  consumed  is  usually  a  con- 
tact attached  to  the  carbon  rod  holder  and 
making  connection  with  another  contact  on 
a  fixed  part  of  the  lamp.  A  lever  is  provided 
by  which  this  contact  may  be  made  manually. 
If  two  lamps  are  run  in  series  the  automatic 
cut-out  must  also  cut  in  a  resistance  equal 
to  the  drop  in  the  lamp  whose  carbons  are 
consumed. 

(B )  One  coil  of  a  transformer  usually  has 
more  turns  of  wire  than  the  other.  If  the 
primary  coil  has  few  turns  and  the  secondary 
more,  the  transformer  takes  much  current  at 
a  low  voltage,  and  delivers  a  small  current  at 
a  higher  voltage.  This  transformer  is  called 
a  "step-up"  transformer.  If,  on  the  other 
hand  the  primary  coil  has  many  turns,  and 
the  secondary  has  few  turns,  the  transformer 
takes  little  current  at  high  voltage  and  de- 
livers large  current  at  low  voltage.  This 
transformer  is  called  a  "step-down"  trans- 
former. The  relative  voltage  in  the  primary 
and  secondary  coils  in  each  case  depends 
upon  the  comparative  number  of  turns  in 
the  coils,  and  is  called  the  ratio  of  the  trans- 
former. For  example,  a  transformer  having 
55  turns  on  the  primary  coil,  and  five  turns 
on  the  secondary  would  step  no  volts  on 
the  primary  down  to  10  volts  on  the  secondary 
and  the  ratio  of  the  transformer  would  be 
n  to  1. 

(C)  See  May  and  August,  1909,  issues, 
also  article  in  September  issue. 
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(D)     Its  resistance,   and  in  the   case   of 
motors  the  counter  electromotive  force  also. 


(E)     By    requiring,     when    the     car 


is 
started  much  more  energy  than  when  in 
motion. 


Single  and  Double  Pole  Snap  Switches;  Light- 
ing Circuits 


Questions. — (A)  A  single  pole  snap  switch  is  to 
be  replaced  by  a  double  pole  snap  switch,  owing  to 
there  being  sixteen  16-candle-power  lamps  on  the 
circuit  where  there  were  formerly  only  five.  Please 
give  diagram  showing  connections  to  be  made  in 
putting  in  the  double-pole  switch,  and  also  state 
how  many  amperes  it  would  have  to  carry.  (B) 
Please  tell  how  amperage  for  cutouts  and  switches 
is  figured.  (C)  I  have  a  combination  switch  and 
cutout  which  I  want  to  place  in  my  house  to  take 
the  place  of  a  knife  switch,  but  I  do  not  know  what 
size  plug  fuses  to  put  in.  There  are  twelve  16 
candle-power,  no-volt  lamps  in  the  house.  (D) 
What  current  does  a  no-volt,  16  candle-power 
take?  (E)  In  my  house  there  is  a  five-ampere 
snap  switch  for  one  16  candle-power  light,  and  in 
the  building  where  I  work  there  is  a  ten-ampere 
snap-switch  for  one  such  light.  Will  you  please 
explain  why  the  difference. — V.  W.  Sudbury,  Ont., 
Canada. 

Answers. — (A)  You  violate  the  Xational 
Electrical  Code  by  allowing  more  than  660 
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CONNECTIONS  OF  DOUBLE  POLE  SWITCH 

watts  or  the  equivalent  of  about  twelve 
sixteen  candle-power  lamps  on  one  branch 
lighting  circuit.  The  diagram  shows  how  to 
connect  a  double  pole  switch  to  your  cir- 
cuit. See  answer  to  J.  W.,  Sept.,  1909, 
issue  regarding  requirements  as  to  where 
single  and  double-pole  switches  are  needed. 

(B)  Switches  must  have  a  rating  equal  to 
the  current  required  on  the  circuit  they 
supply.  Cutouts  should  have  a  capacity 
of  not  more  than  six  amperes  on  a  branch 
lighting  circuit.  Cutouts  on  power  circuits 
should  protect  the  wires  of  the  circuit  they 
supply  by  not  being  of  a  current  capacity 
larger  than  the  Xational  Code  rating  for  this 
wire. 

(C)  Use  six  ampere  plug  fuses. 

(D)  One-half  an  ampere. 

(E)  A  three-ampere  switch  would  be  satis- 
factory, or  a  half-ampere  device,  but  the 
latter  is  not  manufactured.  The  difference 
is  probably  due  to  the  fact  that  the  switch 
most  readily  at  hand  was  installed. 


Controlling  Two  Sets  of  Lights   from  the  Same 

Snap   Switch 

Question. — Will  you  please  explain  by  diagram 
how  a  light  may  be  controlled  at  the  end  of  a  circuit 
by  a  switch  having  more  than  one  light  on  it. — E. 
C,  Haswell,   Colo. 

Answer. — If  we  understand  your  question, 
Fig.    1   shows  proper  connections  to  lights 

__  R 
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CONTROLLING  LIGHTS 

(A)  and  (B)  using  a  rotary  snap  switch  hav- 
binding  posts  and  blades  as  shown.  Such 
a  switch  is  sold  by  supply  houses.  Its 
operation  is  as  indicated  in  the  figures: 
Fig.  2,  both  lights  (A)  and  (B)  off;  Fig.  3, 
light  (B)  on;  Fig.  4,  lights  (A)  on;  Fig.  5, 
lights  (A)  and  (B)  both  on. 


Magneto  Capacity;  Primary  Induction;  Simple 

Rheostat 

Questions. — (A1)  Will  a  magneto  excite  coils,  run 
small  motor,  or  light  miniature  lamps?  (B)  When 
my  spark  coil  is  connected  with  one  side  of  the 
secondary  grounded  I  feel  a  shock  when  I  touch 
the  primary.  Please  explain.  (O  How  can  I 
make  a  simple  rheostat  for  battery  circuits  of  6  to 
10  volts? — L.  M.,  New  York,  X.  Y. 

Answers. — (A)  The  ordinary  telephone 
magneto  has  a  capacity  of  only  2\  to  5  watts, 
and  is  entirely  unsuited  for  these  purposes. 
High  power  magnetos,  such  as  are  used  for 
gas  engine  sparking,  ma\  be  used  for  lighting 
small  lamps  and  exciting  coils,  but  are  not 
suited  for  running  motors. 

(B)  The  ground  is  induced  back  on  the 
primary,  and  the  shock  you  feel  is  the  "extra" 
current  induced  in  the  primary  by  the  make 
and  break. 

(C)  Wind  German  silver  wire  in  tight, 
slightly  separated  spirals  around  an  in- 
sulating roa  about  the  size  of  a  lead  pencil, 
and  arrange  a  slide  to  move  along  the  rod. 
One  wire  is  connected  to  one  end  of  the  re- 
sistance wire  and  one  wire  to  the  slide.  The 
finer  the  wire  the  more  resistance  you  will 
get,  but  the  less  current  it  will  carry.    Heavier 
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and  longer  wire  will  give  the  same  results, 
and  carry  more  current.  Iron  wire  may  be 
used  if  you  cannot  get  German  silver  but 
the  contacts  are  liable  to  be  poor. 

Magneto  Bells  and  Battery  Bells 

Question. — Please  explain  the  difference  between 
a  bell  rung  by  a  magneto  and  one  rung  by  a  battery. 
— A  Reader. 

Answer. — A  battery  bell  is  one  used  where 
a  considerable  amount  of  current  can  be  sup- 
plied to  it.     The  coils  are  wound  with  heavy 
wire.     The  armature  is  arranged  so  as  to  be 
attracted  towards  the  magnet,  when  current 
passes  through  the  coils,  and  at  the  same 
time  break  the  contact  which  opens  the  cir- 
cuit.    The    armature    then    springs    back 
against  the  contact  and  is  thus  kept  vibrating 
as  long  as  current  is  applied.     A  magneto 
bell  is  arranged  to  work  on  a  comparatively 
high  voltage  and  very  little  current  and  the 
coils  are  wound  with  fine  wire  to  a  high  re- 
sistance.    The  armature  is  pivoted   in  the 
middle  and  a  permanent  magnet  is  fastened 
to  the  ringer  frame.     The  north  pole  of  this 
magnet  induces  a  south  pole  in  the  middle 
of    the    armature,    the    ends   become   north 
pcles,  the  cores  of  the  ringer  magnets   be- 
come   south    poles    and   the    armature   will 
s  ck  to  either  core  indifferently.     Current 
passing  thronugh  the  coils  will  tend  to  cause 
one  end  of  the  core  to  become  a  north  and 
the  other  a  south  pole;  as  both   ends  were 
already  south  poles  one  will  be  neutralized 
or  reversed  and  the  other  end  will  be  greatly 
strengthened  thus  causing  one  end   of  the 
armature  to  spring  towards  it.     The  next 
instant  the  current  is  reversed,   causing   a 
reversal  of  the  poles  and  movement  of  the 
armature. 


Voltage  to  Kill  Rats;  Batteries  and  Dynamo  in 
Series;  Water  Rheostat;   Bronzing 

Questions. — (A)  How  many  volts  are  necessary 
to  kill  a  rat?  (B)  AVould  batteries  connected  in 
series  with  a  dynamo  have  their  voltage  added  to 
that  of  the  machine?  (C)  Explain  the  action  of 
a  water  rheostat.  (D)  Please  give  formula  for 
bronze  plating. — A.  A.  W.,  No.  Chicago,  111. 

Answers. — (A)  See  the  Oct.   1909    issue. 

(B)  Yes.  But  the  current  from  the  dy- 
namo should  not  be  more  than  the  current 
output  of  the  batteries. 

(C)  A  water  rheostat  is  used  to  introduce 
a  resistance  into  the  circuit,  frequently  as  a 
load  in  testing  machines.     By  Ohm's  law, 

C  =■ — ,  this  resistance,  R,  will  vary  C,  ac- 
R 


cording  as  it  is  made  large  or  small  by  mov- 
ing the  plates  farther  apart  or  closer  together; 
or  by  leaving  the  plates  stationary  and  in- 
troducing salt  or  sulphuric  acid  into  the  solu- 
tion, R  is  made  less  and  less. 

(D)  There  are  several  solutions  with 
which  brass  may  be  bronzed  by  simple  im- 
mersion. Four  are  as  follows:  (1)  Water, 
1  pint;  nitrate  of  iron,  5  drams;  color  given, 
brown  and  every  shade  to  black.  (2) 
Water,  1  pint;  nitrate  of  iron,  16  drams; 
hyposulphide  of  soda,  16  drams;  color, 
brown  and  every  shade  to  red.  (3)  Water, 
1  pint;  tersulphide  of  arsenic,  30  grains; 
pearl-ash  solution,  6  drams;  color,  yellow  to 
red.  (4)  Water,  1  pint;  hyposulphide  of 
soda,  20  drams;  color,  blue.  Further  infor- 
mation may  be  obtained  from  a  standard 
work,  "Electro-Deposition  of  Metals"  by 
Dr.   Geo.  Langbein. 


Series    Telephone    Lines    and    Lightning 
Protector  € 

Questions. — We  have  a  metallic  circuit  of  seven 
series  phones  10  inches  above  a  four  phone  bridged 
circuit  running  15  miles  over  hilly  country  on  12 
foot  poles.  The  phones  are  protected  by  fused 
lightning  arresters.  For  three  months  each  year 
the  series  phones  are  nearly  always  out  of  service 
due  to  lightning  during  heavy  rains.  (A)  Is  it 
necessary  to  have  fused  protectors  ?  (B)  How  can 
I  protect  the  line  ?  (C)  If  I  decide  to  change  the 
series  line  to  bridging  phones  is  No.  12  E.  B.  B. 
wire  large  enough. — H.  J.  M.,  Chihuahua,  Mexico. 

Answers. — (A)  You  do  not  want  fused 
arrestors  at  all  unless  your  lines  get  crossed 
up  with  light  or  power  circuits.  A  lightning 
arrestor  must  ground  the  line,  not  open  it. 
On  your  lines  cut  out  all  fuses.  If  you  are 
bothered  by  power -or  light  wires,  arrange 
them  so  they  cannot  interfere  with  the  tele- 
pone  wires. 

(B)  Use  common  carbon  arrestors,  not 
fused,  on  each  side  of  the  line  at  each  phone. 
Connect  the  ground  plate  to  a  good  ground. 
Use  mica  separators  between  the  carbons 
and  you  might  double  them  if  the  discharges 
are  very  heavy.  Instruct  the  parties  to 
keep  the  carbons  clean,  but  to  leave  them 
alone  during  a  storm.  Keep  the  line  free 
of  grounds  and  you  will  always  have  some 
of  the  phones  in  service. 

(C)  Yes.  Might  add  that  we  sympathize 
with  your  troubles.  It  is  a  telephonic  crime 
to  install  more  than  four  series  phones  on  a 
circuit.  Cannot  you  remodel  them  by 
simply  changing  the  ringers  and  rearranging 
the  line. 


CAL  INVERT 
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Accurate  Aim  Flashlight 


This  unique  device  consists  of  a  tube, 
containing  a  miniature  incandescent  lamp, 
mounted  on  top  of  a  revolver  barrel.     Upon 


ACCURATE    HEAD    FLASH    LIGHT 

closing  a  switch  in  the  battery  circuit  the 
sight  is  illuminated.  The  inventor  is  Dosier 
H.  Hosteller  of  Chicago,  111. 


Water  Level  Alarm 


This  electric   alarm,   invented   by   Frank 
S.  Dombrowski  of  Chicago,  111.,  is  designed 


WATER  LEVEL  ALARM 

to  be  used  with  water  tanks.  It  rings  an 
electric  bell  when  the  level  of  the  water  in 
the  tank  reaches  a  predetermined  point. 
There  is  a  float  in  the  tank  which  rises  with 


the  water  and  the  vertical  rod  affixed  to 
it  closes  the  bell  circuit  as  shown  in  the 
illustration. 


Word  Meter 


The  word  meter  is  an  electrical  attach- 
ment for  typewriters.  Ever}'  time  the  spa- 
cing bar  of  the  machine  is  pressed  down 
at  the  end  of  a  word,  an  electrical  contact 


WORD    METEK 

is  closed  which  allows  current  from  the 
battery  to  flow  through  Little  electromagn  ts 
within  the  box  which  in  turn  operate  the 
counter.  The  numbers,  being  always  visil  le 
on  the  dial,  enable  the  operator  to  see  at 
any  moment  the  total  number  of  words 
written.  Herbert  I.  Watts  of  Winchester, 
Ind.,   is   the  inventor. 
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Instantaneous  Water  Heater 


In  this  instantaneous  electric  water  heater, 
which  is  the  invention  of  Frank  A.  Robinson 
of  Pittsfield,  Mass.,  there  is  a  cylindrical 
casing  which  contains  a  coil  of  pipe.  One 
end  of  this  coil  is  attached  to  the  water 
service  pipe  and  the  other  terminates  in  a 


of  supply,  such  as  an  ordinary  lamp  socket, 
by  a  flexible  cord. 


INSTANTANEOUS   WATER   HEATER 

discharge  nozzle.  Around  the  pipe  and 
insulated  from  it  are  a  great  many  turns  of 
resistance  wire,  connected  to  the  lighting 
sendee.  This  wire  heats  up  very  rapidly, 
as  a  current  of  electricity  is  sent  through 
.  it  and  in  turn  heats  the  water  in  its  long 
path  through  the  convolutions  of  the  pipe 
coil. 


Electric  Toaster 


This  electric  bread  toaster  embodies  a 
casing  provided  with  a  removable  cover  and 
a  heating  element  located  in  the  casing. 
The  latter  is  formed  of  a  continuous  re- 
sistance wire  wound  around  or  about  a 
bread  receiving  rack  in  such  a  manner  as 
to  heat  both  sides  of  the  bread  simultaneous- 
ly, and  so  arranged  that  none  of  the  crumbs 
can  fall  on  the  wires  to  clog  or  affect  their 
heating  capacity.  The  ends  of  wire  are  then 
electrically  connected  to  suitable  terminals 
on  the  casing  which  lead  to  a  suitable  source 


ELECTRIC    TOASTER 

An  essential  feature  of  the  toaster  is  that 
;he  casing  is  provided  with  one  or  more 
windows  through  which  the  condition  of  the 
bread  may  be  observed  while  toasting. 

The  inventor  is  Harold  E.  Bradley  of 
Apponang,  R.  I. 

Lamp   Shade 

John  De  Yongh  of  New  York  City  has 
taken  out  a  patent  on  a  simple  electric 
lamp  shade  designed  to  shut  off  the  light 
from  one  side  of  the  lamp.  It  consists  of 
an  oval  piece  of  thin  flexible  metal  slightly 


LAMP    SHADE 


larger  than  the  globe.  At  one  end  is  a  little 
tab  or  ear  which  screws  into  the  lamp  socket 
along  with  the  lamp.  The  illustration 
shows  two  views — back  and  edgewise. 


Notes  on  Patent  Infringement 

By  OBED  C.  BILLMAN.  LL.  B.,  M.  L.  P. 


Specific  Acts  of  Infringement— Making,  Using,  or  Selling  Patented  Invention  in  General;  Experimental 
Making  or  Using;   Repairing  or  Reconstructing  Worn  out  Article;  Contributory  Infringement. 


General  Rule. — Three  exclusive  rights 
are  secured  to  a  patentee  by  his  letters 
patent,  viz.,  the  right  to  make  his  invention, 
the  right  to  use  it,  and  the  right  to  vend  it 
to  others  to"  be  used.  Broadly  speaking,  it 
is  an  infringement  to  invade  anyone  of  these 
rights.— Turtle  v.  Matthews,  28  Fed.  Rep. 
98.     See  also  Birdsell  v.  Shaliol,  112  U.  S. 

485. 

Making. — The  prohibition  against  ma- 
king is  asapplicable  to  machines  as  to  the 
composition  of  matter.  It  is  an  infringe- 
ment to'make  for  use,  although  the  inven- 
tion is  not  used,  or  is  not  used  by  the  maker; 
or  to  make  for  sale,  though  no  sale  is  actually 
effected;  or  to  make  for  sale  abroad. — Butz 
Thermo-Electric  Regulator  Co.  v.  Jacobs 
Electric  Co.,  36  Fed.  Rep.  191;  Haselden 
v.  Ogden  3  Fish  Pat.  Cas.  378,  n  Fed.  Cas. 
No.  6,190.  Bloomer  v.  Gilpin,  4  Fish  Pat. 
Cas.  50,  3  Fed.  Cas.  No.  1,558;  Ketchum 
Harvester  Co.  v.  Johnson  Harvester  Co., 
8  Fed.  Rep.  586. 

The  Manufacture  of  a  Part  of  a  Patented 
Article  During  the  Term  of  a  Patent  with 
the  intent  of  incorporating  it  in  the  patented 
article  immediately  upon  the  expiration  of 
the  patent  is  not  an. infringement,  since  in- 
fringement cannot  take  place  until  the  thing 
is  completed;  but  the  sale  after  the  expira- 
tion of  a  patent  of  an  article  illegally  manu- 
factured while  the  patent  was  in  force  is  an 
infringement. — American  Diamond  Rock 
Boring  Co.  v.  Sheldon,  1  Fed.  Rep.  870. 

Using  in  General. — The  unauthorized 
use  of  a  patented  invention  is  an  infringe- 
ment even  though  it  was  made  by  a  third 
person. — Breshnahan  v.  Tripp  Giant  Leveller 
Co.  (C.  C.  A.)  102  Fed.  Rep.  899.  Where 
articles  containing  infringements  of  a  device 
patented  in  England  were  imported  from  a 
foreign  country  and  stored  temporarily  in 
England  before  being  exported  to  Scotland, 
to  which  company  the  patent  did  not  ex- 
tend, it  was  held  that  there  was  a  user  in 
England  amounting  to  infringement  of  the 
English  patent. 

By  Foreign  and  Domestic  Vessels. — The 
use  by  a  foreign  vessel  in  a  United  States 
port  of  a  patent  article  lawfully  procured 


in  a  foreign  port  does  not  infringe  the  United 
States  patent; — Brown  v.  Duchesne,  19 
How.  (U.  S.)  193.  But  in  the  case  of  an 
American  vessel,  the  unauthorized  use  on 
the  high  seas,  even,  of  an  article  patented 
in  the  United  States,  is  an  infringement. — 
Gardiner  v.  Howe,  2  Cliff  (U.  S.)  462,  9 
Fed.  Cas.  No.  5,219. 

Selling  in  General. — An  unauthorized 
sale  is  an  infringement,  although  the  ar- 
ticle was  made  by  another  person. — Hasel- 
den v.  Ogden,  3  Fish.  Pat.  Cas.  378,  n  Fed. 
Cas.  No.  6,  190.  But  the  sale  of  materials  for 
a  patented  machine  is  not  an  infringement, 
unless  it  is  for  the  purpose,  and  with  the 
intent,  of  violating  the  patentee's  rights. — 
Steam  Stone  Cutter  Co.,  v.  Sheldons,  21 
Fed.  Rep.  875. 

Patented  Article  Purchased  Abroad. — It  is 
an  infringement  to  sell  in  the  United  States 
a  patented  article  purchased  in  a  foreign 
country  from  one  not  claiming  under  the 
United  States  patentee,  even  though  the  pur- 
chase was  made  from  a  person  authorized 
to  sell  in  such  foreign  country. — Boesch  v. 
Graff,  133  U.  S.  697;  But  the  sale  in  the 
United  States  of  an  article  purchased  abroad 
from  the  United  States  patentee  is  not  an 
infringement,  unless  the  purchase  was 
coupled  with  a  restriction  forbidding  use 
or  sale  in  the  United  States.— Dickerson  v. 
Matheson,  (C.  C.  A.)  57  Fed.  Rep.  524, 
affirming  50  Fed.  Rep.  73. 

Product  of  Patented  Machine  or  Process. — 
A  patent  for  a  machine  or  process  alone  is 
not  violated  by  a  sale  of  the  procuct  of  an 
infringing  machine  or  process. — Welsbach 
Light  Co.  v.  Union  Incandescent  Light  Co. 
(C.  C.  A.),  101  Fed.  Rep.  131,  nor  does  the 
sale  of  a  device  infringe  a  patent  for  its  use. 
Goods  Embodying  Patented  Design. — The 
sale  during  the  life  of  a  design-patent  of 
goods  to  which  an  infringing  design  has 
been  applied,  is  an  infringement  even 
though  the  goods  were  manufactured  or 
the  design  was  applied  thereto  before  the 
granting  of  the  patent. — Pirkl  v.  Smith,  42 
Fed.  Rep.  410. 

Experimental  Making  or  Using. — The  ex- 
perimental making  or  using  of  a  patented 
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invention  for  the  sole  purpose  of  gratifying 
curiosity  or  a  philosophical  taste,  or  for  mere 
amusement,  is  not  an  infringement. — Bon- 
sack  Machine  Co.,  v.  Underwood,  73  Fed. 
Rep.  206.  This  rule,  however,  cannot  be 
invoked  for  the  protection  of  one  who  uses 
a  patented  invention  in  the  ordinary  course 
of  his  business,  or  who  derives  a  profit  from 
the  result  of  its  so-called  experimental  use. — 
Frearson  v.  Loe  9  Ch.  D.  48;  Poppenhusen 
v.  New  York  Gutta-Percha  Comb  Co.  2  Fish. 
Pat.  Cas.  62,  10  Fed.  Cas.  No.  11,283,  even 
though  the  patentee  has  publicly  offered 
to  sell  licenses.  Indeed,  if  the  use  is  of  ad- 
vantage to  the  user,  it  need  not  necessarily 
be  profitable  in  order  to  fall  without  the  rule 
permitting  experimental  use. — United  Tele- 
phone Co.  v.  Sharpies,  29  Ch.  D.  164. 

(Specific  Acts  of  Infringement  Continued 
in  next  issue.) 


BO  OK  REVIEWS 


and  compilation  of  the  most  valuable  of 
these  ingenious  ideas,  wrinkles,  "kinks," 
or  whatever  we  may  call  them. 

The  suggestions  came  originally  from 
men  in  all  walks  of  life — resourceful 
men  who  showed  their  aptness  in  do- 
ing things  about  the  house,  in  the  garden 
and  on  the  farm.  Electricians,  physic- 
ists and  chemists  furnished  another  tribu- 
tary to  the  flood  of  ideas.  Automobiles, 
motor  boats,  motor  cycles  and  the  like 
aroused  the  ingenious  natures  of  many  men 
who  could  before  never  be  induced  to  touch 
a  tool,  and  this  class  of  self-found  mechanics 
contributed  its  share.  Taken  altogether, 
therefore,  this  is  an  intensely  practical  book 
embodying  the  best  ideas  of  hundreds. 
Start  to  read  it  and  the  chances  are  you]will 
find  your  hands  itching  to  getjhold  of  some 
tools  and  go  to  work  in  a  shop  of  your  own 
even  as  Abdul  Hamid,  lately  deposed  ruler  of 
the  Turks,  j    a  .--/>   h    ;    -    ; 


National   Electric  Light   Association 
Proceedings 


Branch's  Chart  Book  Series.     By    Joseph  G. 

Branch.     Chicago:     The  Branch  Publishing  Co. 

1909.     75  pages  with  9  illustrations.     Price,   50 

cents.     In  cloth   75  cents. 

The  first  of  the  series,  devoted  to  the 
dynamo,  is  intended  for  the  use  of  students, 
high  schools  and  colleges.  It  tells  in  a  few 
concise  paragraphs  how  Faraday  discovered, 
the  principle  of  the  dynamo  by  his  series  of 
immortal  experiments.  Step  by  step  the 
principle  of  the  dynamo  is  made  clear  and 
the  various  parts  which  go  to  make  up  the 
modern  machine  are  explained.  Large  full 
page  diagrams  in  two  colors  enhance  the 
value  of  the  work 
Handy    Man's    Workshop    and    Laboratory. 

Compiled  and  edited  by  A.  Russell  Bond.    New 

York:    Munn    &  Co.,  1910.     465  pages.     With 

370  illustrations.     Price  $2.00. 

Every  practical  mechanic  has  been  con- 
fronted at  one  time  or  another  with  unex- 
pected situations  calling  for  the  exercise  of 
his  own  ingenuity  and  resourcefulness. 
Many  who  have  met  and  overcome  these 
obstacles  are  not  adverse  to  making  their 
methods  public,  for  the  benefit  of  others  who 
may  find  themselves  in  the  same  predica- 
ment. A  department  for  the  use  of  such 
practical  workers  has  for  some  time  appeared 
in  the  Scientific  American  and  the  book 
under  consideration  is  a  careful   selection 


To  record  all  the  papers  and  discussions, 
committee  reports,  etc.,  of  the  Atlantic  City 
convention  of  the  National  Electric  Light 
Association  held  last  June  requires  three 
large  volumes  known  as  the  "  Proceedings. " 
To  electric  light  men,  these  three  books, 
containing  about  2,500  pages,  are  a  com- 
pendium of  interesting  and  valuable  in- 
formation bearing  on  all  phases  of  the  manu- 
facture and  distribution  of  electric  current. 

Mr.  T.  C.  Martin,  the  new  executive 
secretary,  reports  that  since  the  Atlantic 
City  convention  the  association  has  had  a 
remarkable  growth  and  its  membership  to- 
day is  over  thirty-seven  hundred.  But  this 
growth  will  not  stop,  for  in  Mr.  H.  H.  Scott, 
chairman  of  the  membership  committee, 
the  association  has  an  aggressive  and  per- 
severing individual  who  is  even  now  laying 
extensive  plans  to  follow  up  every  "  prospect" 
and  keep  hammering  away  until  that|pros- 
pect  becomes  a  member. 

The  National  Electric  Light  Association 
is  now  a  great  national  organization  of  im- 
mense good  to  an  industry  which  is  among 
the  greatest.  The  annual  convention  is  the 
1  great  event  of  the  year  to  its  members  who 
later  on  are  able  to  digest  at  their  leisure 
all  that  took  place,  through  the  medium  of 
the  "Proceedings"  published  at  considerable 
expense  for  their  benefit. 
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The  need   of   electric   lamps  in   isolated 
localities    not    reached    by    central    station 

Electric1  Light  service  has  long  been  felt  and 
and  Power  has  been  one  of  the  deterring 
for  Country  influences  in  the  trend  of 
Homes  population  from  city  to  coun- 

try.   The  safety,  cleanliness  and  convenience 
of  electric  current  not  only  for  lighting  but 
also   for   general   power   purposes   is   fully 
recognized  by  those  living  in  the  country, 
and  there  is  every  incentive  to  make  it  uni- 
versally   available.     Along    with    his    tele- 
phone and  daily  mail  delivery  the  farmer  is 
bound  sooner  or  later  to  have  electricity  on 
his  place,  and  in  answer  to  his  strenuous  de- 
mands various  systems  are  being  developed 
and  placed  on  the  market  for  his  approval. 
Windmills  suggest  themselves  at  once  as 
a  cheap  source  of  power.    But  there  are 
certain  inherent  disadvantages  in  the  opera- 
tion of  dynamos  by  wind  power  which  have 
never  been  overcome  unless  it  should  be  t>y 
the  new  wind  power  plant  of  the  type  which 
is  fully  described  in  this  issue.     In  a  com- 
paratively few  localities  farmers  are  able  to 
make  use  of  current  sold  to  them  by  elec- 
tric railway  companies  with  lines  running 
near  the  farms.     Such  cases  are  the  excep- 
tion, however.     Again,  other  farmers  have, 
developed  small  wate^powers  on  their  places 
and  still  others  have  used  steam  engines  for 
the    purpose.     But    for    all    these    various 
methods  country  lighting  plants  were  few 
and  far  between  until  the  gasoline  engine 
was  perfected  sufficiently  to  make  it  a  factor 
in  the  problem.     Then  the  situation  changed 
and  it  now  appears  that  the  small  gas  en- 
gine electric  plant  is  going  to  bring  to  the 
door  of  the  farmer  another  of  the  things 
which  were  long  supposed  to  be  "  citified" 
luxuries. 

A  great  many  readers  of  Popular  Electric- 
ity live  in  rural  communities,  or  are  city 
dwellers  having  country  homes,  and  for  their 
benefit  we  are  going  to  offer  an  article  by  a 
competent  authority  on  the  subject  of 
"Electric  Light  and  Power  for  Country 
Homes,"  which  will  begin  in  the  February 
issue.  This  article  will  first  explain  the 
nature  and  operation  of  the  gasoline  engine, 
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the  dynamo  and  the  electric  storage  battery, 
the  three  prime  requisites  of  such  a  plant. 
It  will  explain  how  to  estimate  the  size  of 
plant  which  will  be  required  for  various 
conditions,  how  to  select  the  machinery,  how 
to  determine  the  size  of  the  battery,  how 
to  do  the  wiring  and  finally  point  out  a 
few  of  the  hundreds  of  uses  to  which  elec- 
tricity may  be  put  in  country  homes. 

Most  of  us  think  we  know  pretty  much 

all  about  a  compass.     But  connected  with 

that  simple  instrument,  which 

The  was  among  the  first  practical 

Comgassng         applications  of  electrical  scien- 

ompass  ^  knowledge,  there  is  much 

that  is  of  historic  interest,  and  not  without 
its  dramatic  features  as  well.  "The  Navi- 
gating Compass"  will  therefore  be  the  sub- 
ject of  an  interesting  narrative  in  next 
month's  issue  from  the  pen  of  Brother 
Potamian,  who  is  professor  of  physics  in 
Manhattan  College,  New  York,  and  pos- 
sessor of  a  particularly  pleasing  style  in  his 
writings  upon  scientific  subjects. 

To  make  the  best  magazine  possible  we 
must  have  the  co-operation  of  our  readers; 
The  that   is,    they   must   not   be 

Patent  backward  in  telling  us  what 

Article  they  think  is  good  and  what 

Series  tnev  think  is  otherwise.   Hap- 

pily the  Popular  Electricity  following  is  an 
enthusiastic  one  and  we  have  been  able  to 
follow  pretty  well  the  trend  of  their  likes 
and  dislikes  from  the  hundreds  of  letters 
which  each  mail  brings.  Now  we  are  going 
to  ask  your  opinicn  on  one  particular  thing: 
What  do  you  think  of  the  "Notes  on  Patent 
Infringement"?  We  began  this  series  some 
months  ago  with  a  view  to  benefiting  those 
who  are  working  on  inventions  of  their  own 
and  who  would  like  to  post  themselves  in 
a  general  way  upon  those  things  bearing 
upon  patent  law  which  they  would  be  sure 
to  run  up  against  sooner  or  later.  Now  per- 
haps the  proportion  of  such  readers  is  too 
small  to  warrant  us  in  continuing  the  series 
indefinitely.  Let's  have  an  expression  of 
opinion.    Is  it  thumbs  up  or  thumbs  down? 


Stymie  (who  had  dallied  too  long  at  the  Club 
House) — Hello,  old  man!  "Whatchuch  wanter  tee'up 
two  balls  for? 

Green  (ditto) — Tha'sall  right,  old  chap,  can't  you 
see  I'm  driving  with  two  clubs? 

*  *     * 

Waiter  (placing  the  soup  on  the  table) — Looks  like 
rain,  sir. 

Guest — Yes,  it  does,  and  tastes  just  like  it,  too. 
Take  it  away. 

*  *     * 

Good  man — Do  you  know  where  little  boys  who 
smoke  cigarettes  go? 

"Billy"  Andrews — Yep;  dey  goes  to  de  woodshed. 


Pat  was  sick.  A  physician  who  had  scarcely  any 
sleep  for  two  days  was  summoned.  He  said  the  pa- 
tient was  suffering  from  pneumonia.  Sitting  down 
in  a  chair  beside  the  sick  man,  he  bent  his  ear  to  his 
chest  to  hear  the  respiration,  calling  upon  Pat  to 
count. 

The  doctor  was  so  fatigued  that  when  the  patient 
had  counted  up  to  ten  he  went  to  sleep  with  his  ear 
on  the  sick  man's  chest.  Awakening  he  heard  Pat 
still  counting:  "Tin  thousand  an'  sivinty-six,  tin 
thousand  an'  sivinty-sivin." 


A  citizen  of  Memphis,  Tennessee,  lost  a  valuable 
scarab  which  he  had  been  wearing  on  a  watch-fob. 
He  advertised  his  loss  in  the  daily  papers  and  offered 
a  generous  reward  for  the  return  of  the  trinket. 

Early  the  next  morning  he  received  a  call  from  a 
colored  boy  leading  a  miserable  yellow  cur.  "Say, 
boss,"  said  the  boy,  "I  seen  yo'  ad  m  de  papeh.  Am 
dis  yo'  scarab?" 


He  had  finished  his  dinner  in  a  grouch  and  then 
buried  himself  in  the  evening  paper. 

"Hum,  I  wish  they'd  invent  a  new  expression 
occasionally,"  he  commented  as  he  read  the  account 
of  a  wedding.  "It's  always  the  'blushing  bride'  nowa- 
days," 

"Well,"  came  the  quick  retort  from  the  other  side 
of  the  table,  "when  you  consider  what  sort  of  hus- 
bands most  girls  have  to  marry,  you  can't  much 
wonder  at  their  blushing." 


A  small  boy  went  into  a  telegraph  office  that  dis- 
played a  sign,  "Boy  Wanted." 

"What  kind  of  boy  does  yer  want?"  he  asked  of  the 
manager. 

"Why,  a  decent  boy,"  said  the  manager.  "One 
who  is  quick,  doesn't  swear,  smoke  cigarettes,  whistle 
round  the  office,  play  tricks — " 


"Oh,  say,  boss,"  interrupted  the  boy. 
want  no  boy;  yer  want  a  goil." 


'Yer  don't 


One  evening  when  Irving  was~playing\Macbetb  he 
worked  his  audience  into  an  unusually  high  pitch  of 
excitement.  He  was  in  his  best  mood  and  had  just 
reached  the  point  where  Macbeth  orders  Banquo's 
ghost  to  leave  the  banquet  table. 

"Hence,  horrible  shadowl  Unreal  mockery,  hence!" 
declaimed  Irving  in  his  most  tragic  manner,  as  with 
convulsive  shudder  he  sank  to  the  ground  and  drew 
his  robe  over  his  face. 

On  the  withdrawal  of  Banquo,  a  high-pitched,  sym- 
pathetic voice  shouted  from  the  top  gallery, 
"It's  all  right  now,  'Enery;  'e's  gone!" 

*  *     * 

Willie  Jones  went  to  visit  with  his  cousin  who  was 
a  little  girl.  Unexpectedly  it  became  necessary  for 
him  to  stay  over  night,  and  very  reluctantly  he  con- 
sented to  wear  his  cousin's  nightie.  Next  morning  he 
seemed  to  feel  worse  about  it  than  ever  and  he  re- 
marked to  his  aunt  who  was  dressing  him:  "Before  I 
will  wear  a  girl's  nightie  again  I  will  sleep  raw." 

"Is  there  anything  wrong  with  that  egg?"  snapped 
the  boarding  house  mistress.  "Nothing  actually 
wrong,"  sighed  Mr.  Fourper,  "I  was  just  looking  for 
the  wishbone,  that  was  all." 

*  *     * 

The  following  is  the  latest  to  be  credited  to  George 
Ade: 

A  song-and-dance  comedian  was  working  in  a 
cheap  vaudeville  house  where  a  performance  was  given 
hourly.  The  tired  performer  had  made  nine  appear- 
ances and  had  fallen  asleep  on  his  trunk,  when  the 
manager  poked  him  in  the  ribs  and  said: 

"Hey,  you;  wake  up!  It's  time  for  you  to  go  on 
again." 

"Say  "  retorted  the  performer  "I  can't  go  on  again. 
What  do  you  take  me  for — a  film?" 

*  *     * 

In  a  Southern  police  court  one  morning  there  was 
much  disorder  because  of  an  unusually  large  at- 
tendance. In  the  confusion  the  magistrate,  new  to 
the  position,  lost  his  temper. 

"You,  there!"  he  cried,  pointing  his  finger  at  an 
old  negro  in  front  of  him,  "are  you  the  defendant?" 

"No,  suh,  I  ain't,"  denied  the  darky.  "I'se  got  a 
lawyer  man  to  do  the  defendin'." 

"Then  who  are  you?"  demanded  the  magistrate. 

"I'se  de  gen'lemun  dat  stole  de  chickens,"  was  the 
calm  reply. 

*  *     * 

Teacher  (to  pupil):  When  Washington  was  your 
age  he  was  a  surveyor. 

Pupil:     When  he  was  your  age  he  was  President. 

*  *     * 

Teacher:     Did  Shakespeare  write  all  his  plays? 

Pupil:     I  don't  know. 

Teacher:     How  will  you  find  out? 

Pupil:     When  I  die  I'll  go  to  Heaven  and  ask  him. 

Teacher:     Suppose   he   isn't   there. 

Pupil:     Then  you  ask  him. 
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ELECTRICAL  DEFINITIONS 
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Below  are  defined  a  few  of  the  most  common  electrical  terms.  They  are  reprinted 
f-om  month  to  month  and  will  be  of  assistance  in  understanding  the  magazine  text 


Accumulator. — See  secondary  battery. 
Alternating     Current. — That     form     of     electric 
current = the  direction  of  flow  of  which  reverses  a*given 
number  of  times  per  second. 

Ammeter. — An  instrument  for  measuringlelectric 
current. 

Ampere. — Unit  of  current.  It  is  the  quantity 
of  electricity  which  will  flow  through  a  resistance  of 
one  ohm  under  a  potential  of  one  volt.  The  inter- 
national ampere  is  the  current  which,  under?specified 
conditions,  will  deposit  .001118  gram  of  silver  per 
second  when  passed  through  a  solution  of  nitrate  of 
silver  in  water. 

Ampere  Hour. — Quantity  of  electricity  passed  by 
a  current  of  one  ampere  flowing  for  one  hour. 

Anode. — The  positive  terminal  in  a  broken  metallic 
circuit;  the  terminal  connected  to  the  carbon  plate 
of  a  battery. 

Armature. — That  part  of  a  dynamo  or  motor 
which  carries  the  wires  that  are  rotated  in  the  mag- 
netic field. 

Brush. — The  collector  on  a  dynamo  or  motor 
which  slides  over  the  commutator  or  collector  rings. 
Bus  Bars. — The  heavy  copper  bars  to  which 
dynamo  leads  are  connected  and  to  which  the  out- 
going lines,  measuring  instruments,  etc.,  are  con- 
nected. 

Buzzer. — An  electric  alarm  similar  to  an  electric 
bell,  except  that  the  vibrating  member  makes  a 
buzzing  sound  instead  of  ringing  a  bell. 

Candle  Power. — Amount  of  light  given  oft  by 
a  standard  candle.  The  legal  English  and  standard 
American  candle  is  a  sperm  candle  burning  two  grains 
a  minute. 

Capacity,  Electric. — Relative  ability  of  a  con- 
ductor or  system  to  retain  an  electric  charge. 

Charge. — The  quantity  of  electricity  present  on 
the  surface  of  a  body  or  conductor. 

Choking  Coil. — Coil  of  high  self-inductance  which 
retards  the  flow  of  alternating  current.  See  self- 
inductance. 

Circuit. — Conducting  path  for  electric  current. 
Circuit-breaker. — Apparatus     for     automatically 
opening  a  circuit. 

Collector  Rings. — The  copper  rings  on  an  alter- 
nating current  dynamo  or  motor  which  are  connected 
to  the  armature  wires  and  over  which  the  brushes 
slide. 

Commutator. — A  device  on  a  dynamo  shaft  for 
gathering  the  circuit  from  the  various  coils  of  the 
armature  and  sending  it  out  over  the  line  as  direct 
current.  On  a  motor  it  takes  current  from  the  line 
and  passes  it  on  to  the  armature  coils. 

Condenser. — Apparatus  for  storing  up  electro- 
static charges. 

Cut-out. — Appliance  for  removing  any  apparatus 
from  a  circuit. 

Cycle. — Full  period  of  alternation  of  an  alter- 
nating current  circuit. 

Dielectric. — A  non-conductor. 
Dimmer. — Resistance    device    for    regulating    the 
intensity    of    illumination    of    electric    incandescent 
lamps.     Used  largely  in  theaters. 

Direct  Current. — Current  flowing  continuously 
in  one  direction. 

Dry  Battery. — A  form  of  open  circuit  battery  in 
which  the  solutions  are  made  practically  solid  by  ad- 
dition of  glue  jelly,  gelatinous  silica,  etc. 

Electrode. — Terminal  of  an  open  electric  circuit. 
Electromotive  Force. — Potential  difference  caus- 
ing current  to  flow. 

'     Electrolysis. — Separation  of  a  chemical  compound 
into  its  elements  by  the  action  of  the  electric  current. 
Electromagnet. — A  mass  of  iron  which  is  mag- 
netized by  passage  of  current  through  a  coil  of  wire 
wound  around  the  mass  but  insulated  therefrom. 
Farad. — Unit  of  electric  capacity. 
Feeder. — A  copper  lead  from  a  central  station  to 
some  center  of  distribution. 

Field  of  Force. — The  space  in  the  neighborhood  of 
an  attracting  or  repelling  mass  such  as  a  magnet  or 
a  wrre2carrying  current. 


Fuse. — A  short  piece  of  conducting  material  of 
low  melting  point  which  is  inserted  in  a  circuit  and 
which  will  melt  and  open  the  circuit  when  the  current 
reaches  a  certain  value. 

Generator. — A  dynamo. 

Inductance. — The  property  pf  an  electrie  circuit 
by  virtue  of  which  lines  of  force  are  developed  around 
it. 

Insulator. — Any  substance  impervious  to  the 
passage  of  electricity. 

Kilowatt. — 1,000  watts.     (See  watt.) 

Kilowatt-hour. — One  thousand  watt  hours. 

Eeyden  Jar. — Form  of  static  condenser  which 
will  store  up  static  electricity. 

Lightning  Arrester. — Device  which  will  permit 
the  high-voltage  lightning  current  to  pass  to  earth, 
but  will  not  allow  the  low  voltage  current  of  the  line 
to  escape. 

Motor- dynamo. — Motor  and  dynamo  on  the 
same  shaft,  for  changing  alternating  current  to  di- 
rect and  vice  versa,  or  changing  current  of  high  volt- 
age and  low  current  strength  to  current  of  low  voltage 
and  high  current  strength  and  vice  versa. 

Multiple. — Term  expressing  the  connection  of 
several  pieces  of  electric  apparatus  in  parallel  with  each 
other.  .        I 

Neutral  Wire. — Central  wire  in  a  three-wire  dis- 
tribution system. 

Ohm. — The  unit  of  resistance.  It  is  arbitrarily 
taken  as  the  resistance  of  a  column  of  mercury  one 
square  millimeter  in  cross  sectional  area  and  106 
centimeters  in  height. 

Parallel  Circuits. — Two  or  more  conductors 
starting  at  a  common  point  and  ending  at  another 
common  point. 

Polarization. — The  depriving  of  a  voltaic  cell  of 
its  proper  electromotive  force. 

Potential. — Voltage. 

Resistance. — The  quality  of  an  electrical  conduc- 
tor by  virtue  of  which  it  opposes  the  passage  of  an 
electric  current.     The  unit  of  resistance  is  the  ohm. 

Rheostat. — Resistance  device  for  regulating  the 
strength  of  current. 

Rotary   Converter. — Machine  for 
potential  current  to  low  potential  or 

Secondary   Battery. — A   battery 
and    negative    electrodes    are    deposited 
from  a  separate  source  of  electricity. 

Self-inductance. — Tendency  of  ^"current  flowing 
in  a  single  wire  wound  in  the  form  of  a  spiral  to  react 
upon  itself  and  produce  a  retarding  effect  similar 
to  inertia  in  matter. 

Series. — Arranged  in  succession,  as  opposed  to 
parallel  or  multiple  arrangement. 

Series  Motor. — Motor  whose  field  windings  are 
in  series  with  the  armature. 

Shunt. — A  by-path  in  a  circuit  which  is  in  parallel 
with  the  main  circuit. 

Shunt  Motor. — Motor  whose  field  windings  are 
in  parallel  or  shunt  with  the  armature. 

Solenoid. — An  electrical  conductor  wound  in  a 
spiral  and  forming  a  tube. 

Spark-gap. — Open  space  between  the  two  elec- 
trodes of?a  spark  coil  or  resonator.      *&■&% 

Storage  Battery. — See  secondary  battery. 

Thermostat. — Instrument  which,  when 
closes  an  electric  circuit. 

Transformer. — A  device  for  stepping-up 
ping-down  alternating  current  from  low  to 
high  to  low  voltage,  respectively. 

Volt. — Unit  of  electromotive  force  or  potential. 
It  is  the  electromotive  force  which,  if  steadily  applied 
to  a  conductor  whose  resistance  is  one  ohm,  will 
produce  a  current  of  one  ampere. 

Volt   Meter. — Instrument   for  measuring  voltage. 

Watt. — Unit  representing  the  rate  of  work  of 
electrical  energy.  It  is  the  rate  of  work  of  one  ampere 
flowing  under  a  potential  of  one  volt.  Seven  hun- 
dred and  forty-six  watts  represent  one  electrical  horse 
power. 

Watt-hour. — Electrical  unit  of  work.  Represents 
work  done  by  one  watt  expended  for  one  hour. 
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FIELD  FOR  DRAFTSMEN 


Big  Demand  for  Mechanical  Draftsmen.      Positions  Paying 

$125  to  $150  Per  Month 


It  is  perhaps  not  known  to  many  Readers 
of  Popular  Electricity,  but  especially  to  the 
ambitious,  wide  awake,  and  progressive  ones 
and  to  the  large  number  of  Mechanics  reading 
this  paper  that  there  is  no  better  field  or  op- 
portunity for  advancement  than  there  is  to 
the  practical  and  well  trained  Mechanical 
Draftsman. 

But  not  that  man  is  wanted  who  has  the 
largest  or  most  expensive  library  of  technical 
school  books  "at  home"  neither  the  one  that 
carries  along  with  him  under  his  arm  when 
applying  for  a  position  a  nicely  emgraved 
"beautiful  Diploma''  on  paper  (costing  S50 
to  $75  per  sq.ft.),  nor  the  "would  be"  Drafts- 
man that  can  "copy"  a  nice  looking  picture 
from  another  picture  with  given  dimensions. 

No,  the  demand  is  for  Draftsmen  with 
practical  Drafting  Room  training  that  can 
"Do  Things,"  Do  it  "themselves,"  and  Do  it 
right  away  "Right." 

No  Employer  cares  for  your  Diploma, 
neither  for  your  set  of  nice  "Books  at  Home," 
in  your  Book-case.  He  wants  you  to  "Deliver 
the  Goods"  for  the  money  he  pays.  To  Draw 
$125-8150  per  month,  the  average  Salary 
paid  to  Draftsmen,  you  must  be  able  to  do 
more  than  "Only  make  a  Copy"  of  someone 
else's  drawing.  Originality  and  practical  abil- 
ity is  demanded  of  you  and  this  requires 
practical  training. 

The  quickest  and  best  way  to  be  trained  on 
practical  Drafting  Room  work  and  to  get  the 
required  practical  experience  is  to  receive  per- 
sonal and  individual  Instruction  from  a  High 


Grade  practical  man  at  the  trade,  with  a  repu- 
tation as  the  most  experienced  man  in  training 
men  to  become  COMPETENT  and  SUC- 
CESSFUL DRAFTSMEN. 

An  ordinary  Draftsman,  not  even  the  best 
Draftsman  can  teach  this  trade  unless  he  has 
many  years  of  experience  as  an  Instructor, 
and  has  ability  to  impart  knowledge  that  is 
understood  and  that  will  stick  forever.  A  spe- 
cial gift  that  99  out  of  100  do  not  have. 

Mr.  P.  E.  Dobe,  Chief  Draftsman  of  the 
Engineers  Equipment  Co.  (inc.),  Chicago,  with 
20  years'  experience  in  training  and  handling 
men,  has  for  a  good  many  years  given  personal 
individual  Instruction  by  mail  with  the  most 
deserving  success,  because  his  Instruction 
work  consists  of  actual  practical  Drafting 
Room  work  that  gives  his  personal  student 
and  apprentice  the  required  practical  experi- 
ence. 

He  treats  each  student  personally  and  gives 
him  individual  practical  working  instruction 
according  to  the  ability  of  the  student  to 
master  the  work  and  to  advance.  His  instruc 
tion  is  not  given  as  patent  medicine,  the  same 
for  all  alike,  and  his  personal  assistance  is  very 
valuable  to  anyone. 

Mr.   Dobe   has  been   an   advertiser   in   this 

paper  for  a  good  many  years  and  will  >cnd 
his     •'Successful      Draftmanship"      Prospectus, 

6x9.  also  list  of  250  open  Draftsmen  positions 
and  full  information  free.  Anyone  earnestly 
interested  should  write  to  him  personally,  his 
advertisement  appears  on  last  advertising  page 

in  front  of  book. 
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Are  YOU 


The  man  "up  top"  is  the  envy  of  the  "Bunch"  because  of  his  training,  his  better 
position,  his  better  salary,  his  better  opportunities.     Are  you  one  of  the  "bunch?" 

If  you  are,  there  is  an  easy  way  out — a  way  to  a  better  position  and  a  better  salary — 
and,  what  is  best,  in  the  line  of  work  that  is  most  congenial.  There  is  absolutely  no  obstacle 
in  the  way.  The  International  Correspondence  Schools  of  Scranton  will  train  you  wherever 
you  live,  whatever  you  do,  whatever  you  earn,  whatever  schooling  you  nave  had,  and 
whatever  spare  time  you  have  at  your  disposal.  The  attached  coupon  will  bring  you  full 
particulars  without  placing  you  under  obligation  to  spend  a  cent. 

Get  out  of  the  "bunch" — the  malcontents — the  "grouches" — the  "never-get-theres." 
Thousands  of  others  have  done  it  through  I.  C.  S.  help — you  can.   On  an  average,  300  students 


UP  FROM 


When  I  enrolled  for  the  Electric  Lighting  and  Railways 
Course  I  was  motorman  on  the  lines  now  owned  by  the 
I.  U.  T.  Co.,  of  Indiana.  After  finishing  my  Course,  all  but 
drawing,  I  asked  for  and  received  a  letter  from  the  schools; 
this  I  showed  to  the  General  Manager  of  the  General  Electric 
Co.,  Fort  Wayne,  Indiana,  and  got  a  position  at  once,  worked 
eight  days  and  got  a  foremanship  of  a  department  at  $75  per 
month.  Worked  one  month  and  was  offered  $80  to  take 
charge  of  the  shops  for  the  Conneaut  &  Erie  Traction  Com- 
pany, accepted  and  worked  for  them  six  months  and  got  a 
raise  to  $90.  (Signed)    E.  II.  CLARK, 

N.  Girard,  Pa. 

When  I  enrolled  I  was  an  instrument  man  in  the  service 
of  the  St.  Louis  Terminal  R.  R.  I  have  been  in  the  Civil  En- 
gineering Department  of  the  Mo.  Pac.  Ry.  Co.  for  the  greater 
portion  of  the  past  six  years  and  am  now  Assistant  Engineer 
of  same.  When  I  applied  for  a  position  with  this  road,  I 
showed  my  I.  C  S.  Certificate  and,  after  a  perusal  of  same, 
the  representative  of  the  Company  said  to  me:  "I  guess  you 
will  do  all  right.    When  can  you  report  for  duty  ?  " 

(Signed)    W.  H.  MOORE, 

404  14th  St.,  Alexandria,  La. 


At  the  time  I  enrolled  in  your  School  of  Mines,  I  was 
loading  coal  in  a  mine,  but  before  I  had  more  than  half  com- 
pleted the  Course,  the  position  of  Mine  Electrician  and  Mine 
Boss  was  given  me  on  account  of  my  knowledge  of  electricity 
and  electrical  machinery  that  I  received  from  the  Schools. 
Just  as  I  was  completing  the  Course  I  was  given  the  position 
of  Mine  Foreman. 

My  salary  has  been  increased,  the  enjoyment  of  living  has 
been  doubled  on  account  of  the  mental  training  I  received 
from  my  Course,  to  say  nothing  about  the  facts  learned  about 
the  Science  of  Mining.       (Signed)    II.  W.  MERRIMAN, 

Dell  Roy,  Ohio. 


At  the  time  of  my  enrollment  I  was  employed  as  dry  goods 
clerk  on  a  small  salary;  am  now  holding  a  position  as  a 
Licensed  Stationary  Engineer  in  the  Wabash  R.  R.  Shops  at 
this  place.  I  feel  it  is  the  best  money  I  ever  invested,  and 
have  spoken  many  good  words  for  the  I.  C.  S. 

(Signed)    CHARLES  HAGERTY, 

Montpelier,  Ohio. 
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every  month  VOLUNTARILY  report  promotion  from  the  "bunch"  as  the  d/recf  result  of  I.C.S. 
training.     During  October  the  number  was  308.     YOU  mark  the  coupon  for  similar  success. 

Believe  in  yourself.  It  is  logical  to  believe  that  if  thousands  of  men  who  could  barely 
read  and  write  when  they  enrolled  have  succeeded  through  I.  C.  S.  help— you  can.  Read 
the  testimonials,  then  mark  the  coupon.  Everything  will  be  made  clear  to  you.  No 
matter  how  long  it  takes  you  to  qualify,  the  I.  C.  S.  is  always  there  and  always  ready. 

Anyhow,  it  costs  nothing  to  find  out  how  the  /.  C  S.  can  help  you,  so  why  not 
mark  and  mail  the  coupon  NOW?    Everything  comes  to  him  who  gets  after  it. 


THE  RANKS 


I  enrolled  for  the  Complete  Steam  Engineering  Course  while  a 
fireman  in  a  stationary  plant.  Two  months  after  my  enrolment  in  the 
Schools,  I  was  advanced  to  chief  fireman,  and  one  year  later  accepted 
a  position  as  Assistant  Engineer  with  the  Toronto  Water  Works.  I 
held  that  for  five  years  and  made  application  for  my  present  position, 
that  of  Chief  Engineer  for  the  City  of  Toronto,  which  I  received  after 
a  competitive  examination,  there  being  seventy-two  applicants.  I  re- 
ceived 97  per  cent  on  same.  I  was  the  only  Scranton  School  Student 
In  the  lot.  I  have  been  able  to  increase  my  salary  300  per  cent,  since 
my  enrolment.  (Signed)    JAMES  BANNAN, 

69  Tecumseth  St.,  Toronto,  Canada. 

I  have  found  the  Complete  Architectural  Course  of  great  value  to 
me,  although  not  having  completed  the  Course.  When  I  enrolled  I 
was  a  carpenter  earning  $1.50  a  day.  My  earning  capacity  has  been 
greatly  increased  and  my  work  is  easier,  and  the  best  of  all,  Jam 
practically  my  own  boss.  I  am  now  Supervising  Architect  of  the  New 
Courthouse  Building  at  Peru,  Ind.,  and  have  full  control  of  the  work. 
The  building  will  cost  $300,000.  Besides  this  I  am  doing  other  work  in 
the  designing  and  planning  of  buildings. 

(Signed)    H.  P.  FTKE, 

30  Adams  Ave.,  Peru,  Ind. 


SUCCESS  COUPON 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

Box     1102,    Scranton,  Pu. 

Please  explain,  without  further  obligation  on  my 
part,  how  I  can  qualify  lor  the  position  before  which 
I  have  marked  X. 


Coupon 


Book  keeper 

Median.   DraughlMunn 

Stenographer 

Telephone  Engineer 

Advertise  men  l  Writer 

Elec.   Lighting  Snpt. 

Show  Curd  Writer 

Mcch.  Engineer 

Window  Trimmer 

Plumber  &  .Steam  Fitter 

Commercial  Law 

Stationary  Engineer 

IlluHtrator 

Civil  Engineer 

Denlgner  Jt  Craftsman 

Itullding  Contractor 

Civil  Service 

Architec'l  Draughtsman 

Client  lot 

Architect 

Textile  Mill  Supt. 

Structural  Engineer 

Electrician 

Hanking 

Elec.  Engineer 

.Ml n lute  Engineer 

Name. 
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Electrical 
Show 


January 
15-29,   '10 


RESERVE 

SPACE 

NOW 


150,000    PEOPLE 

Attended    the    ELECTRICAL 
SHOW    at    Chicago    Last    Year 


*~    ^HIS   throng   was   made   up    of   people 
-*-      interested  in  the  development  of  elec- 
tricity;     particularly     from     the 
standpoint. 


consumer  s 


The  development  of  this  marvelous  force, 
together  with  the  great  strides  made  in  the 
manufacture  of  electrical  accessories  used  in 
the  home,  in  the  office,  in  the  factory  and  on 
the  farm,  has  made  it  vitally  important  that 
the  manufacturer  of  electrical  accessories, 
the  jobber  and  the  supply  house  should  be 
interested  and  support  the  Electrical  Show 
which  takes  place  in  Chicago  next  year. 

It  is  the  general  opinion  that  all  who  have 
exihibited  at  this  show  have  received  benefits 
which  they  could  never  have  secured  in  any 
other  way.  The  public  has  become  interested 
in  the  exploitation  of  their  products  to  the 
extent  that  the  demand  made  upon  the  manu- 
facturer to  supply  the  consumer  of  electric 
current  has  been  greater  than  ever  before. 

The  location  of  exhibitors  in  the  Coliseum 
is  a  vital  point  in  the  success  of  their  exhibit. 
By  reserving  space  considerably  ahead  of 
time  you  will  be  able  to  secure  your  desired 
position  in  the  hall. 


Electrical  Trades  Exposition  Co. 


115  Dearborn  Stree. 


CHICAGO,  ILL. 
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Fighting  the  Trust 

"™"  READ! 

^r^s^EE         A  Watch  Offer  Without 

c*^3k  fS>  'K^?  Parallel 

^<^S>\  W^  /C^<^  ■•"  Write  for  our  FREE  book  on 
***££^>  ■  ^     ^X    do^m^^5      watches  %  a  book  that  posts  you  on 

C'**-^2^j^|^  "selling  systems,"  and   explains  the 

^o7r2^^£(^  Mm  \»^^  reasons  for  our  most  remarkable  rock- 
^^^im^m^  ffZZ^TK  bottom-price  offer  DIRECT  TO  YOU 
(^BE^D^'^^^M  ".       0CHR°  5M^  on  the  highest  grade  Burlington. 

mo5^— - %*' '^rf^tiW.i   ^^^v  IF  YOU  WANT  a  highest  grade  watch  (ladies' 

B^^Z^'^  ^&f;/7  WPjy'"r^£&^  or  gentlemen's),  or  if  you  ever  expect  to  own 

.te^fiS^^""^22^^^^a^Sr^&  *uch  a  watch,  write  NOW  for  the  free  Burlmg- 

|N  ^^^^J^SS^^^^^^^  ton  book.    See  coupon  below. 

^"  X •  't^^wfT^f^ J  We  won't  "knuckle  down"  to  selling  systems 

^uarastbeo^o^  YEARS^  among  dealers,  so  we  have  decided  to  make  such 

Adjusted   To   The   Second  &  trei£endous  and  WOnderful  offer  direct  to  the 

public  on  a  first-class  time  piece,  that  no  trust, 

no  dealers  under  contract  will  or  can  stop  us. 

You  too  will  seize  this  opportunity  to  get  the  "Burlington  Special"  direct  on  this  wonderful  offer. 

You  should  not  buy  a  worthless  watch  just  because  it  is  cheap.   Nor  need  you  pay  trust  prices 

now  for  a  top-notch  watch.     The  free  Burlington  book  explains. 

$2  SO  -  Month  —  -  No"Trilst  Price 

^fr^^  #*^  ^^  $2>50  a  month  for  the  world's  most  superb  time  piece!  The  easiest 
payments  at  the  rock-bottom— the  No-Trust  price.  To  assure  us  that  everybody  will  quickly  accept 
this  introductory  direct  offer,  we  allow  cash  or  easy  payments  just  as  you  prejer. 

mi  mM^m~~*m*  n^a*#*«  We  ship  the  watch  on  approval,  prepaid  (your  choice 
lyO  IWaOBtGw  BJOwiB  of  lady's  or  gentleman's  open  face  or  hunting  case). 
__  S     _— —   You  risk  absolutely  nothing— you  p*y  nothing— not  one 

cent— unless  you  want  the  great  offer  after  seeing  and  thoroughly  inspecting  the  watch. 

Get  the  FREE  Burlington  Book  Now  Write  [T^TlVt  £V 

THIS  BOOKLET  will  quickly  convince  you  ought  to  know  before  you  even  exam-^ 

too  that  you  DO  want  a  No-Trust  watch— made  jne  a  watch.      It  will  tell  you   the^~ 

in  the  independent  factory  that  is  fighting  the  .      .  ,      ,  n,      ,.  ,„~4.nu  nr;rPS       W 

trust  as  best  it  can  by  giving  better  quality  and  inside  facts  about  watch  prices,   <T 

superiorworkmanshipthroughout;  we  will  quickly  and    will    explain    the    many  ^      bukunuoh 

convince  you  that  the  Burlington  watch,  on  which  superior  points  of  the  Bur-   A        Dept.  1401 

there  is  only  one  rock-bottom  price   (the  same  bn2ton  over    the  double     V       19th  &  Marshall  Bvd. 
rock-bottom  price   everywhere)  is  THE  watch  *    ,  nrn,|nrN      J>      CHICAGO    •   •    ILLINOIS 

for  the  discriminating  buyer;   that  it  is  THE  Priced  trust    products.    0*    1>K^sen(lme(witnout 

watch  for  the  man  or  woman  who  wants,  not  the  Just  send  your  name     >     obligations  and  prepaid) 

largest  selling  brand  which  everybody  has,  but  and  address.  JF     your  free  book .on watches 

the  best  watch,  the  watch  bought  by  experts,  *    1^(<%rffffn£gffi,aSS 

THE  watch  that  is  absolutely  perfect  in  its  many  i\j0    Letter   Is     o       of  your  cash  or  $2.50  a  month 

points  of  superiority— the  Burlington  Watch.  Necessary-    £      offer  on  the   Burlington  Watchl 

You  will  be  posted  on  inside  facts  and  prices  rnzlpniSI    A? 

when  you  send  for  the  Burlington  Company's  **uuhum  j  ^^ 

free  book  on  watches.  Will  Do ^ 

BURLINGTON    WATCH   COMPANY  jfuuam 

Sept.  1401 19th  and  Marshall  Blvd.,  CHICAGO.  ILL.      # 
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Generator  Sets  for  Electric  Light  Work 

The  Bates  &  Edmonds  Generator  Sets  have  proven  to  be  the 
most  efficient  for  Electric  Light  Work.  Proves  up  to  the  most 
severe  tests — and  in  emergency  cases  where  you  have  to  depend 
upon  its  use  for  lighting  purposes  has  come  up  to  every  require- 
ment.    Made  in  capacities  from  80  to  350  16  candle  power  lamps. 

Our  Generator  Sets  have  become  extremely  popular  in  Hotels, 
Factories,  Stores,  Country  Homes,  etc.,  where  it  is  absolutely 
necessary  to  have  Electricity  always  available. 

Where  Central  Station  Current  is  not  to  be  obtained,  or  where 
it  is  not  furnished  all  the  time — The  Bates  &  Edmonds  Generator 
Sets  are  an  absolute  necessity.  Write  immediately  for  our  prices 
on  our  various  kinds  of  Electric  Light  Apparatus. 

BATES  &  EDMONDS  MOTOR  CO. 


Gas  Engines 


LANSING,  MICH. 


Electric  Lighting  Outfits 

for  Motor  Boats,   Country  Homes,  Stores,  Small  Fac- 
tories  and  Laboratories. 

We  have  the  best  and  most  complete  Lighting  System 
for  such  purposes  ever  made. 

We  furnish  a  High  Grade  Dynamo,  Switchboard  and 

Storage  Battery. 

It  will  pay  you  to  write  to  us  at  once.  Our  Lighting  System  has 
some  very  interesting  features  about  it,  some  of  which  are:  first  low 
selling  cost,  simplicity,  durability  and  economy. 


Schug  Electric  Manufacturing  Co. 


Electric  Lighting  Dept. 


DETROIT,  MICH.,  U.   S.  A. 


Lei  Electricity  Pump  the  Water 

Wherever  electricity  is  available 
you  can  have  every  advantage  of 
a  city  water  supply  in  your  home. 
THINK  OF  IT— running  water 
in  the  kitchen,  bath  room,  laundry, 
stable,  or  in  the  office,  factory,  or 
wherever   you  want  it  by  having  a 

Jarvis   Electric   House   Pump 

By  disconnecting  the  pump  the  motor  can  be  used  to  run  the  ice  cream  freezer,  churn, 
washing  machine  corn  sheller  or  feed  mill.  Invaluable  for  country  residences  or  any 
place  where  electricity  can  be  had. 

There  is  a  Jarvis  Pump  to  suit  every  ordinary  requirement.  Let  us  know  what  you 
want  it  for  and  we  will  advise  you  what  outfit  will  best  suit  your  needs.  Outfits  sold 
complete. 

Of  the  hundreds  of  JARVIS  OUTFITS  in  use,  there  is  not  one  but  is  giving  satis- 
faction.   Address 


JARVIS 


911  River  St., 
LANSING,    MICH. 
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Learn  Stenography  Without  Cost 

THE  Business  World  offers  greater  rewards  to"  clear  brains  and  willing  hands  than  all  the 
"professions"  put  together,  and  the  honors  of  the  Business  World  are  not  "empty  honors." 
C  The  avenue  that  leads  straight  to  the  heart  of  the  Business  World  now-a-days  is  Stenographhy. 
The  position  of  a  Stenographer  is  a  responsible  and  confidential  one,  well  paid,  and  the  oppor- 
tunities it  affords  for  rapid  promotion  and  advancement  are  limited  only  by  the  ability  of  the 
Stenographer. 
CJ  Fred  Irland,  Official  reporter  of  the  United  States  House  of  Representatives,  has  said : 

"If  I  was   fifteen  years  old  again  and  would  want   to  be  earning 


$2 5,000  a  year  in   some  "business    by    the    time    I    was    thirty.    I    would 
study  to  become  a  good  amanuensis  and    get    into    the    manager's    office 
stenographer.     There  is  no  surer  or  better  way  to  burglarize  success." 

Cj  Stenography  presents  almost  equal  opportunities  to  both  men  and  women,  and  it  may  be  easiK 
learned  at  any  age  from  1  5  up. 

Gjj  The  average  young  man  or  young  woman  can  master  Stenography  by  correspondence  in  from 
three  to  six  months,  studying  in  the  spare  moments  that  would  otherwise  be  frittered  away. 

Cf  YOU  may,  under  our  co-operative  plan,  learn  Stenography,  from  highly  competent  instructors,  by  the  In 
1  vidual  Correspondence  Method,   without  a   cent  of  cost   excepting    the  few   postage  stamps  needed  to 
ret  j  n  your  lesson  papers  to  our  University — we  pay  postage  on  everything  from    the  University  to  vou 
<J  Our  Co-operative  Educational  Plan  marks  an  epoch   in  the   history   of  Educational   Opportunity  ; 
we  do  not  sell  tuition,  we  provide  it  fre«-.       Stenography  is  only  one  of  the  hundreds  of   courses   of 
study  provided  by  our  University.  /  x -v  *"  < 

Q  By  filling  out  and  mailing  the  coupon  (or  a  copy  of  it)  today,  you  may  have  full   information  by 

return  mail,  and  there  is  not  a  single  obstacle  in  the  way  of  your  taking  up  the  study  of  one  or 

more  of  our  courses.     If  you  are  interested  for  the  sake  of  your  children,  all  the  better.  _  ^  , 

q  FILL  OUT  AND  MAIL  THE  COUPON  TODAY  TO  //^V/"  . 

THE  AMERICAN  WOMAN'S  LEAGUE       /?*&////&' 

7082  Delmar  Blvd.,  University  City,  St.  Louis,  Mo. 


<s 
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POPULAR  ELECTRICITY 


$400 


DOWN    BUYS    A     SOUTHERN 

7-Room    House    and    10    Acres  of    Land 


Or    I0-Acres   and    a    4-Room 
House  for  §250  Down 


HOME 

Health,  Wealth  and  Happiness 
in  an  Ideal  Climate 


10  Acres  yields 
an  income  of 
$  3,0  0  0  to 
to  $5,000  per 
ye  a  r  in  this 
three  crop-a- 
year  country 


Homeseekers ! 


One  hundred  thousand  acres  located  at  Yellow  Pine 
in  Washington  county,  Alabama,  along  th3  Washington  &  Choctaw  Railroad,  only 
sixty  miles  from  the  Gulf  Coast,  in  Alabama's  most  productive  Area, 

A  limited  number  of  these  10  Acre  Tracts  with   Houses  near 
Townsites  along  W.&.  C.R.R.  to  be  sold  to  the  Few  who  Act  Quick 

10  Acres  and  7  Room  Housi,  $400  Down  and  $400  on  Long  Time 
10  Acres  and  4  Room  House,  $250  Down  and  $250  on  Long  Time 


Here's  your  chance  to  buy  a  home  of 
your  own,  with  1C  acres  oi  rich  land  that 
will  yield  an  income  of  53,000  to  $5,000 
a  year. 

Dosn'tit  sound  good  to  you? 

It's  true  aad  we  can  prove  it. 

The  Washington  and  Choctaw  reser- 
'  ?.:: :  n  has  just  been  thrown  open,  after  be- 
ing relinquished  by  a  lumber  company 
that  had  cleared  out  all  of  the  best  lumber. 
They  left  the  soil,  however,  and  you  will 
look  a  good  ways  to  find  soil  that  is  more 
productive. 

A  railroad  can't  make  money  without  a 
population  along  its  line.  The  W.  &  C. 
Railroad  runs  through  a  stretch  of  several 
miles  with  not  a  town.  We  are  going  to 
establish  two  townsites — and  we  are  going 
to  sell  a  limited  number  of  20-acre  tracts 
bordering  on  those  townsites,  pretty 
seven-room  houses  built  on  the  proper- 
ties— the  present  price  to  be  $800—  you  can 
pay  all  or  half — move  on   to  the   property 


now  and  start  making  money,  or  wait 
a  short  time  till  you  can  pay  the  balance 
out  of  your  earnings-  You  may  have  two 
years  time  in  which  to  pay  the  balance,  if 
you  wish  it.  (A  four-room  house  and  10 
acres,  $250  down — 8250  in  easy    payments). 

Experience  is  not  necessary-.  A  city 
man    can    do   it.      It    simply    requires    a 

r.:  .  :.eri:e  =  —  cunt  c:  ':  r?.:r.  5  =ni  rr.e  r.erve 
to  get  started. 

It'sjust  a  few  intelligent,  wide  awake 
people  who  will  wiselv  "snap-up"  these 
tracts.  WILL  YOU  BE  ONE  OF 
THEM? 

Beside  these  near-townsite  tracts,  we 
have  thousands  of  acres  of  $25  and  $50 
lands  which  are  now  being  offered  at 
$17.50  per  acre,  in  any  size  tract  from 
10  acres  up — terms  as  low  as  $1.00  per 
month:  longtime. 

The  investor  won't  get  rich  as  quickly 
as  the  settler — but   he  will   get    rich    just 

the  same. 


Intensive,  intelligent  farming  is  resulting  in  remarkable  achievements 
throughout  the  country. 

The  remarkable  discoveries  of  Luther  Burbank  and  other  experts  show 
what  vronderful  things  may  be  accomplished  by  intelligent  efforts  with  fruits, 
cereals,  vegetables  and  other  farm  products.  The  possibilities  of  production 
from  an  acre  of  ground  in  Alabama — the-year-round-farming-countrv — are 
almost  unlimited. 

The  Department  of  Agriculture  is  solving  problems  that  are  of  vital  interest 
to  farmers,  and  all  these  discoveries  and  developments  are  freelv  explained 
to  farmers  who  want  to  embrace  modern  methods. 

Let^us'tell  you  AMD  SHOW  YOU  what  an  opportunity  awaits  vou  in 
Alabama,  The  Wonderland. 


Maintain  a 
Special  Winter 
Home  Here  at  a 
Protit. 

Investors ! 

Read  What  these  Men  Say 

Charles  EL  Stoekwell.  Evansville.  Ind.. 
alter  visiting  our  Alabama  lands: 

':Your  literature  in  regard  to  the  land  and  its 
products  has  not  been  exaggerated.  I  was  simply 
delighted  with  the  climate.  My  purchase  of  280 
acres  of  your  land  is  simply  convincing  evidence 
that  I  am  pleased  with  the  country  and  its 
future  prospects. 

D.  L.  Griffin,   Farmer  and    Stock  Raiser, 
Bridgeton,  Mo.,  says: 

"I  am  just  in  from  a  five  days  trip  to  your  land  at 
Yellow  Pine  and  I  want  to  say  that  the  selection  of  160 
acres  you  made  for  me  is  O.K.  in  every  way  and  suits 
me  exactly.  I  am  more  than  pleased  with  the  land  and 
wiU  move  down  and  begin  working  my  place  the  first 
of  January. 

George  Ray  burn,  Greenview,  111. 

!:You  may  refer  to  me  as  a  satisfied  customer. 
I  was  down  to  your  lands  last  week  and  ''saw 
the  goods." 

Frederick  D.  Tucker,  formerly  Principal, 
School      of      Agriculture,     University    of 

Minnesota: 

'T  have   examined  a    great    deal    of   land 
throughout    the     South    and   never   have   I, 
been     so     completely    sarished    with    any 
tract    of    land    as    with  the   large    zre&W**.\ 
you  are  now  selling.    If  Horace  Greeley  Wl£j 
were    living     to-dav,      he    would    say 
'Young  Man  Go  South'." 


Lands   Adapted  to   General  Farming,     Truck    and    Fruit  Growing, 
or  Poultry,    Live   Stock,    Bees    and   Dairying. 

No  Swamps;  No  Stones:  No  Irrigation;  Sweet  Pure    Water;    the    Sum- 
mers are  cool  and  pleasant;  Winters  Mild  and  Balmy. 

This  District  has  National  Fame  as  a  Health  Resort 
It's  the  only  part  of  the  country  absolutely  free  from  local  diseases 
If  you  have  a  good  position  in  the  north  during  the  summer  months, 
why  not  maintain  a  winter  home  in  the  south,  avoiding  the  cold  winters 
— and  incidentally  raising  a  crop  or  two  at  a  profit  while  away?  This 
proposition  should  appeal  particularly  to  farmers  and  men  with  trades 
who  do  not  have  much  work  in  the  winter. 

WRITE  TODAY  FOR  FREE  BOOKLET 

To  settlers  we  offer  Free  Transportation    of    their    families    and  £ 
effects,  over  the  W.  &  C.  Railroad,  when Jhey  move 
upon  our  land. 

AGENTS    WANTED    EVERYWHERE,      LIBERAL    INDUCEMENTS 


Markets 

Sixty    miles  from     the 
coast;  21  hours  from  St. 
Louis:    29   hours   from 
Chicago.  One  raflroad 
through  the  tract;  one 
on  the  west  and  one 
on  the   east.  Half 
the    land  withi] 
1^-   miles  of    a 
railroad. 


r^ 


6U6 


Washington 
&  Choctaw 
Land  Co. 


*end  me  full  inform  a- 
'tion  about   your  SI". 50 
Alabama    Lands,   partic- 
ularly the    10-aere   tracts 
''near  townsites,; with  houses. 


Washington   &   Choctaw   Land   Co. 

6146  Times  Building,  St.  Louis,  Mo. 


te/tfame. 


Address 
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CLASSIFIED  ADVERTISING 

Advertisements  in  the  section  of  Popular  Electricity,  will  cost  40  certs 
a  line,  cash  with  order,  and  In  order  to  secure  proper  classification 
must  be  in   this  ofzce    the   first  of  the  month    preceding   date  of    issue 
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AGENTS 


BUSINESS  OPPORTUNITIES 


FASCINATING  ELECTRIC  STORE  WINDOW 
Display.  Magic  Optical  Illusion  Box.  Mak:=  ar- 
ticles appear  and  disappear  continuously.  To  Agent 
$6    net.     Description,    how    made,    10    stamps.     147 

Zrit   C:.   Sir.k.'Lufal:.  X.   Y. " 

YOUR  NAME  ON  RUBBER  STAMP.  :=-;:- 
address,  15c:  pad,  12c;  dater,    15c.     Stamps,   10c  per 
line,  postpaid.     National  Stamp  Works,  1 10  Fifth  At 


Chicago. 


Agents  wanted. 


AGENTS  TO  SELL  DUTCH  COOKING  SET: 
;t..5  every  house.  Write  us.  Pace  Bros.  &  Sons 
Pottery  Co..  Rcse  ihr    Oh::. 

AGENTS— SERE'S  A  CORKER:  ONLY  PAN- 
cake  griddle  in  world  that  bakes  square  cakes:  turns 
them;  bakes  six  each  time;  100  per  cent  profit.  Canton 
Griddle  Co..  Canton,  Ohio. 

AGENTS  MAKE  BIG  MONEY  SELLING  OUR 
new  sign  letters  for  office  windows,  store  fronts  and 
glass  signs.  Any  one  can  put  them  on.  Write  today 
for  a  free  sample  and  full  particulars.  Metallic  Sign 
Letter  Co..  40c  N.  Clark  St..  Chicago,  111. 


WONDERFUL  INVENTION— CANCHESTER 
Incandescent  Kerosene  Lamp;  burns  with  or  without 
mantle;  10  times  brighter  than  electricity,  gas  or  acet- 
ylene, at  1 -10  cost.  Burner  fits  all  standard  lam; 
sav  ~-er  cent  oil.  No  trimming  wicks.  $10  daily. 
Beware  of  imitations.  Outnt  F  EE.  Canchester 
Jght  Co..  26  S:a:e,  Pep:.  P.  E..   Cr.iiag:. 

BOOKS 

HYDE'S  TELEPHONE  TROUBLES  AND  HOW 
to  find  them,  and  manual  of  cost  units,  combined  1009 
edition.     Price  25c.  copy.     Address.  Hyde  Pub.   C 
183  5th  St..  Milwaukee.  Wis. 

ELECTRICITY    AND    MAGNETISM    A    NEW 
Book.     Size  7^  by  5I,  299  pages,  bound  in  cloth,  and 
printed  on  fine  stock.     Nothing  is  omitted  that  is  of 
interest     to     Electricians.     Our    price     $1.00.     Sa 
faction  guaranteed.     Gunter  Co.,   Chamblee,   Ga. 

WANTED— EVERY  BOOKKEEPER  TO  READ 

'How   to    Become   a   Head-Bookkeeper,    Auditor  or 

Public    Accountant."     Worth    reading.     Will    send    it 

Free.    Chas.  A.  Sweetland,  4  Boyleston  Bldg.,  Chicago. 

MYSTERIES  OF  LOVE— EXPLAIN".-  MAG- 
netic  Attraction.  Gaining  Afiections  of  Opposite  Sex. 
etc.,  316  pages.     Many  appropriate  illustrati-        (a  00. 

laranteed    worth    double.     Circulars    free.     Aug 
Martens.   Elec..   Burlington,  Iowa. 

BOYS— BOYS -THIS  IS  FOR  YOU.  AND 
those  who  like  boys  The  Boy  Electrician,"  by 
Prof.  Edwin  James  Houston.  A  book  every  boy  will 
enjoy  and  learn  something  from.  326  pages — 10  full 
page  illustrations.  Price  I1.50 — or  free  for  only  three 
paid  yearly  subscribers  to  Popular  Electricity.  Popu- 
lar Electricity  Pub.  Co..  Book  Dept..  Monad  nock 
Block,  Chicago,   111. 


"ILL  FURNISH  CAPITAL  FOR  PR  3  I  TING 
good  patent,  franchise  for  public  utility,  or  other  good 
enterprise.  Must  come  well  recommended.  Address 
P.  L.  Gallagher,  Prudential  Bldg.,  Newark,  N.  J. 


BOYS  INTERESTED  IN  ELECTRICITY  EARN- 
BIG  MONEY.  Write  for  our  special  proposition  to 
boys  over  ij..  to  use  their  s~are  time.  OLIVER 
ELECTRIC  CO.,  Dept.  E.,  1021  Walnut  St.,  Phila- 


ie. 


::a. 


64  PAGES  OF  MONEY  MAKING  IDEAS. 
All  good.  10  cents.  S a :isf action  or  money  back. 
A.  H.   Kraus.  409  Chestnut  St.,  Milwaukee.  Wis. 

NO  NEED  TO  BE  WITHOUT  MONEY.  OUR 
new  plan  gives  you  a  chance  to  earn  lots  of  mor. 
whether  you  have  only  a  little  spare  time  or  wish  to 
devote  all  of  your  attention  to  our  interest.  Don't 
wait,  but  write  at  once  for  our  salary  proposition. 
Popular  Electricity  Publishing  Co.,  Monadnock  Block. 
Chicctsro 

MAGIC      ELECTRIC      ILLUS]  BOX.      A 

Wonderful   Electric   Store   Window   Display.     1 
articles     appear    and     disappear    continuously.      To 

gents    -  Description,  how  made,  10  stamps. 

Buffalo  Mechanical  &  Electrical  Laboratory,  147 
Erie  Count}"  Bank  Building,  Burial-:.  N.  Y. 

START    LEGITIMATE     MAIL-ORDER    MER- 
cantile  business  of  your  own;    possibilities  unlimited: 
cash  orders,  good  profits;   conducted  by  anyone.     V 
print  your  catalogs,  supply  everything;    sell  you  mer- 
chandise at  wholesale:    show  you  how,  on  small  in- 

-tment.     Write  for  free  booklet  and  sample  catalog. 

ntral  Supply  Co..   Kansas  City,   Mo. 

RAPID  CALCULATION  BY  -PRODUCTS  OR 
DIVIDENDS"  beats  any  machine.  Get  free  par- 
ticulars and  learn  th  -  -em.  G.  A.  Christensen, 
Civil  Engineer,   Box   22-V..   San   Francisco,   Cal. 

CONCRJ  LEARN     B<  TO     HANDLE 

this  material  by  reading  "Concrete,  a  monthly  maga- 
zine devoted  to  the  uses  of  Portland  cement.  Practical, 
instructive  articles,  written  in  plain  English.  Sample 
copy,  ioc.  Yearly  :-ubscription.  one  dollar.  Concrete 
Pul  n  Bldg.,  Detroit     M:  h. 

COINS  AND  STAMPS 

-TAMPS,  ice  FOREIGN,  10  CENTS      -     U.S., 

cents.     Two   Tasmania   pictures.   4   cents.     F     L. 
Toupal  Co.,  1 4 10  Lowe  Ave.,  Chicago  Heights,  111. 


POPULAR  ELECTRICITY 


COINS  AND  STAMPS 


HELP  WANTED 


OLD  COINS— $5.75  PAID  FOR  RARE  DATE 
l853  quarters.  $10  for  a  cent.  Keep  all  money  dated 
before  1880  and  send  10  cents  at  once  for  our  New 
Illustrated  Coin  Value  Book.  Size  4x7.  It  may  mean 
your  fortune.  C.  F.  Clarke  &  Co.,  L.  B.  12  Le  Rov, 
N.  Y. 


ELECTRIC  MATERIALS 


DON'T  RECHARGE  OLD  DRY  BATTERIES. 

Save  them.     Worth   10c.    each.  New  use.     Demand 

unlimited.      Instructions    25c.  Fobenson's    Elec't   A 
Shop,  Battle  Creek,  Mich. 


AMATEURS— MAKE  YOUR  OWN  SWITCH- 
boards,  Excellent  imitation  marble,  cheaply  construct- 
ed at  home.  Instructions  25c.  A.  Benson,  Stewart- 
ville,   Minn. 


DRY  BATTERIES  RENEWED  BY  ANYONE, 
2  cents  each,  last  long  as  new,  correct  scientific  method. 
Send  25c.  for  instructions.  FAIRMOUNT  TELE- 
PHONE CO.,  Leighton's  Corners,  N.  H. 

EXCHANGE 

WE  WILL   EXCHANGE   A   COMPLETE    SET 

of  I.  C.  S.  bound  volumes  covering  the  Civil  Engineer- 
ing Course,  for  a  Typewriter.  Same  must  be  of  a 
standard  make  and  in  excellent  condition.  The 
Technical  Book    &  Supply  Co.,  McLeansboro,  111. 

FOR  SALE 


FOR  SALE— COMPLETE  SET  OF  CASTINGS, 

with  blue  prints  of  3-4  h.  p.  gasoline  stationary  engine; 
includes  governor  and  timer,  screws,  etc.  $10.  Comet 
Motor  Works,  17  W.  Madison  St.,  Chicago,  111. 

FOR  SALE— A  LARGE  QUANTITY  OF  NO.  34 

single  silk  magnet  wire  at  $1.50  per  pound;  any  ad- 
dress, prepaid;  nothing  less  than  ^  lb.  Geo.  E. 
Glasser,  Charlotte,  N.  Y. 

*  LUBRICANTS,  ASBESTOS,  GRAPHITE  AND 
mica  candles  for  loose  pulleys  and  shaftings;  no  drip; 
no  dirt;  economical.  Swain  Lubricator  Co. 
Lake  St.,  Chicago. 


250  E. 


FOR  SALE— CORLISS  ENGINE,  R.  H.  22x48, 
250  H.  P.  Will  be  rebuilt  by  the  makers  and  put  in  as 
good  condition  as  when  new.  Cost  $3350,  will  sell 
for  less  than  half  price.     Keppel    &  Co.,  Chester,  Pa. 

HELP  WANTED 

AGENTS— I  POINT  THE  WAY  TO  SUCCESS 
to  any  agent  who  will  follow  my  course.  I  have  shown 
thousands  how  to  make  money.  I  can  show  YOU. 
My  goods  and  business  methods  have  lifted  mort- 
gages, built  homes  and  scattered  prosperity  every- 
where. Write  today  for  the  "SAYMAN  'PLAN" 
and  FREE  SAMPLES.  419  Sayman  Bldg.,  St. 
Louis,   Mo. 

CHAUFFEURS— $5  PER  DAY  PAID  TO  COM- 

petent  automobile  drivers;  a  complete  instruction 
book  that  will  qualify  you  for  these  positions  will  be 
sent  postpaid  for  25c.  This  valuable  book  tells  all 
about  driving  and  adjusting  automobiles;  explains 
all  gasoline  engine  troubles;  satisfaction  guaranteed 
or  money  refunded.  George  N.  Pearson,  Bala,  Pa., 
Desk  E. 


THE  UNITED  TRADE  SCHOOL  CONTRACT- 
ing  Co.,  conducts  a  trade  school  and  wants  men  to 
learn  plumbing,  bricklaying,  or  electrical  trade.  No 
expense  and  hundreds  have  learned  in  a  few  months. 
Steady  work  guaranteed.  Address  120  E.  9,  Los 
Angeles. 

WANTED— YOUNG    MEN    WHO    CAN    FUR- 

nish  references,  to  become  traveling  salesmen;  ex- 
perience unnecessary;  WRITE  TODAY  FOR  FULL 
PARTICULARS.  Bradstreet  System,  Dept.  L., 
Rochester,  N.  Y. 

WANTED  IMMEDIATELY— RAILWAY  MAIL 

Clerks — Custom  House  Employees.  Spring  Exami- 
nations everywhere.  Salary  $600  to  $1,600.  Steady 
work.  Short  hours.  Annual  vacation.  Salary  twice 
monthly.  Thousands  to  be  appointed  during  1910. 
Country  and  City  residents  equally  eligible.  Common 
education  sufficient.  To  advertise  our  Schools  we 
are  preparing  candidates  free.  Write  immediately 
for  Schedule  showing  E  animation  places.  Franklin 
Institute,  Dept.  N.,  58,  Rochester,  N.  Y. 

WANTED— 1000  CHAFFEURS  AND  REPAIR 
Men.  Our  demand  for  automobile  engineers  exceeds 
the  supply;  calls  for  men  of  intelligence  and  mechani- 
cal bent,  capable  of  commanding  $100  to  $150  monthly 
upon  graduation.  Resident  courses  $i5-$5o.  Home 
correspondence  courses  completed  by  practical  road 
and  shop  work  at  any  of  our  branches  or  affiliated 
schools,  highly  successful.  Look  This  Up.  Auto 
Schools  of  America,   1680  Michigan  Ave.,  Chicago. 

MISCELLANEOUS 

MAKE  MIRRORS  AT  HOME.     BIG  PROFITS 

with  little  outlay.  One  18x36  in.  mirror  costs  $2.00 
to  $5.00.  You  can  silver  a  glass  this  size  for  20c. 
Send  50c.  in  stamps  or  money  order  and  we  will  send 
you  EXPLICIT  DIRECTIONS  how  to  do  it;  also 
how  to  emboss,  grind,  foil,  gold  leaf,  frost  chip  and 
make  imitation  stained  glass.  How  to  transfer  photos 
on  glass,  bore  holes  in  glass  and  cut  skylights.  George 
L.  Patterson   &  Co.,  Dept.  4,  Brooksville,  Ky. 

MOTION       PICTURE       MACHINES,       FILM 

Views,  Magic  Lanterns,  Slides  and  similar  Wonders 
For  Sale.  Catalogue  Free.  We  also  Buy  Magic 
Machines,  Films,  Slides,  etc.  Harbach  &  Co.,  809 
Filbert  St.,  Philadelphia,  Pa. 

"LIGHT,  HEAT,  MAGNETISM  AND  ELEC- 
TRICITY are  all  one  and  the  same  thing."  If  you 
want  to  know  what  they  are,  send  fifty  cents  (50c.) 
for  a  copy  of  a  pamphlet  to  A.  M.  Howland,  El  Paso, 
Texas. 


GUMMED  LABELS— 3000  FOR  $1.00  POST- 
paid.  Any  size  up  to  1x2.  Two  colors.  All  work 
satisfactory  or  money  back.  Trial  order  convinces. 
Send  for  FREE  samples.  E.  Terrance  Mfg.  Co., 
Belmar,   Pittsburg,   Pa. 

100  CARDS  PRINTED  50c.  POSTPAID  ANY- 
where.  Card  Printing  Co.,  5213  Carpenter  St., 
Chicago. 
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MISCELLANEOUS 


MISCELLANEOUS 


WEjMANUFACTURE  GLASS  PAPER.  PLAIN 
glass  windows  made  to  look  like  real  stained  glass. 
Easily  applied  and  beautifies  the  home.  Something 
new  for  agents.  Two  sheets  of  this  glass  paper  sent 
as  a  sample  with  catalogue  in  colors  and  complete 
instructions  on  receipt  of  10  cents.  S.  H.  Parrish  & 
Co.,  216  Clark  St.,  Chicago. 

DOGS,  DOGS,  DOGS— LOOK  HERE!  Pointers, 
English,  Irish  and  Gordon  "  Setters.  St.  Bernards, 
Newfoundlands,  Terriers  of  all  breeds;  and,  in  fact, 
if  you  want  a  first  class  dog  of  any  breed,  write  me. 
My  experience  as  a  Fancier,  Exhibitor  and  Breeder  for 
over  30  years  enables  me  to  guarantee  my  patrons 
satisfaction  in  getting  good  dogs,  fair  prices  and  square 
dealings.     Fred  B.  Kirby,  Woodbury,  N.  J. 

ARE  YOU  INTERESTED  IN  THE  TELE- 
PHONE BUSINESS?  Write  for  our  premium  offer, 
Western  Telephone  Journal,  Vinton,  Iowa. 

JUST  OUT.  BEST  WORK  ON  THE  SUBJECT 
ever  published.  "Operators  Wireless  Telegraph  and 
Telephone  Handbook,"  by  Laughter.  A  storehouse 
of  up-to-date  authentic  information.  180  pages. 
87  illustrations.  Money  back  if  not  all  we  claim  for 
it.  Price  $1.00  postpaid.  Free  for  two  paid  yearly 
subscriptions  to  Popular  Electricity.  Popular  Elec- 
tricity Book  Department,  Monadnock  Block,  Chicago. 

500  GUMMED  STICKERS,  1x2,  PRINTED  TO 
vour  order,  25c.  postpaid.  A.  H.  Kraus,  409  Chestnut 
St.,  Milwaukee,  Wis. 


BUILD  YOUR  OWN  CARS— WE  CAN  FUR- 
nish  you  with  chassis  parts,  including  engine,  axles, 
transmission,  frame,  etc.,  at  attractive  prices.  Write 
us  for  details.  JOHN  H.  BLACKER  &  COM- 
PANY,  Chillicothe,   Ohio. 

ATTENTION— OUR  PROPOSITION  OFFERS 
you  best  chance  you  ever  had  for  making  easy  money 
and  lots  of  it.  Write  for  our  salary  plan.  Most  gen- 
erous ever  presented.  Popular  Electricity  Publishing 
Co.,  Monadnock  Block,  Chicago. 

THREE  BIG  LISTS,  DESCRIPTION  AND 
synopses  of  plays,  monologues,  farces,  vaudeville- 
sketches,  parlor  comedies,  French  plays,  mock  trials. 
drills,  marches,  imitations,  popular  entertainments  and 
handbooks.  How  to  write  plays,  minstrel  joke  books, 
make-up  material  and  books,  pantomines,  tableaux, 
parlor  magic,  etc.,  etc.  Three  big  lists  mailed  to 
any  address  for  10  cents.  Charles  Mar  Donald  &  Co., 
53  Washington  St.,  Chicago,  111. 

MAGIC— SEND  10c.  SILVER  FOR  BIG  CAT  A 
logue,  84  pages,  600  illustrations,  new  tricks,  illusions. 
P.AMBERG    MAGIC    CO.,     [193   .Broadway,    New 
York. 


FLECTRIC   INSOLES;     HIGH    GRADE;    $1. 

per  pair;  you  know  their  merits;  warm  and  comfort- 
able feet  guaranteed  all  winter;  give  size  wanted; 
men's  or  ladies';    B.  Strawn  Mfg.  Co.,  Dayton,  Ohio 


PERSONAL  MAGNETISM  WINS  EVERY 
Time.  No  difference  what  you  want,  try  it.  It  is 
priceless.  Book  10c.  Science  Elec.  Institute,  Rogers 
Park,  111. 


BOYS— LATEST  PASTIME.  OUFIT  FOR 
making  marbles.  One  free  to  first  answer  from  each 
town.  Enclose  4c.  for  blue  print.  Whitaker  &  John- 
son. Francesville,  Ind. 


"SECRETS  AND  WONDERS  OF  HYPNO- 
TISM'' Free.  Science  Elec.  Institute,  Rogers  Park, 
111. 


ANYBODY  CAN  MAKE  GOOD  CUTS  WITH 
my  simple  zinc  etching  process;  price,  Si;  specimens 
and  particulars  for  stamp.  T.  M.  Day,  Box  E.,  Wind- 
fall. Ind. 


60c.  SHEET  MUSIC  10c.  MERRY  WIDOW 
Waltz,  Toreador,  Rosary,  Palms,  Anchored,  Calvary, 
Lost  Chord,  Jerusalem,  and  1,500  others^  ten  cents 
each. 
Elec. 


Catalogue   free.     National 
Dept.,  Albany,  N.  Y. 


Music    Emporium, 


FLYING  MACHINE,  DEMON,  25c.  AERO- 
plane  self-propelling,  60c.  Fine  French  monoplane, 
exact  model  famous  aviator,  own  power,  $1.25.  ^  rite 
us.     Box  133  Sta.  A., San  Antonio,  Tex. 


SEND  50c.  FOR  FULL  INSTRUCTIONS  FOR 
metalizing  flowers  and  insects.  The  latest  for  jewelry. 
Enormous  profits,  pleasant  home  work,  order  today 
A.    Benson,    Stewartville,    Minn. 


HOME  WORK  COLLECTING  NAMES,  AD- 
dresses  and  other  information.  Some  make  Sioo 
monthly.  Instructive  booklet  for  stamp.  INFOR- 
MATION SYSTEM,  Box  E.,  Marietta,   Ohio. 


FREE  TO  ALL— OUR  ILLUSTRATED   GAT  \ 
logue  of  tricks  and  novelties,  etc.     National  Trick    & 
Novelty  Co.,  Dept.  B.,  2806  State  St.,  Chicago,  111. 

LISTS    OF    MANUFACTURERS— SAMPLE    10 

names,     any    class,     25c.     Industrial     News    Bureau, 
Ithaca,    N..  \r. 

MACHINIST'S  TOOLS,  BARGAIN,  SEND  2- 
cent  stamp  for  list.  Frandsert,  527  Brook  Ave.,  New 
York. 

TRANSFER     PHOTOS     TO    WATCH     CASES 
and  dials.     "Best  Yet"  for  agents.     Full  instruction-, 
15c.      \.    Benson,   Stewartville,    Minn. 

GOLD  FISH  AND  AQUARIUMS  THE  MOST 
<  harming.  Interesting  and  k-ast  tn  ublesome  of  pets. 
Our  fish  are  raised  from  choice  stock  of  hardy  breed 
adapted  to  aquarium  life.  Our  gold  fish  book  given 
for   the   asking.     The    Pioneer    Aquarium    Mfg.    Co., 

gold  fish  hat<  hery,   Rai  ine,  Wis. 

* 

11  WD    PASTE     REMOVES    ALL    DIRT    AND 
Mains  from    the   hands.      5c.   will   make  Si. 00  worth  at 
Store    price.      Directions    for    making    this    paste,    2 
Johnson    &  Bell,  275  12th  St.,  Brooklyn,  N.  Y. 


POPULAR  ELECTRICITY 


MOTORS 


RARE  BARCxAINS  IN  NEW  1909  MOTOR- 
cycles,  3  to  7  H.  P.  Send  stamp  for  bargain  list  to 
Dept.  C,  Reliance  Motor  Cycle  Co.,  Owego,  N.  Y. 

I  H.  P.  MARINE  GASOLINE  ENGINE  FOR  6  ft. 
Model  Launch,  $22.50.  Just  what  you  want  to  try 
out  Speed  models;  circular  for  stamp.  S.  Dragoo, 
3228  Flournoy  St.,   Chicago. 

ELECTRIC  MOTORS  AND  GENERATORS 
new  and  second  hand  in  all  sizes;  write  for  quotations; 
state  size,  voltage  and  current  supply  required.  B. 
Olson-Boettger  Mfg.  Co.,  St.  Paul,  Minn. 

PATENTS  AND  INVENTIONS 

MODELS  MADE  FOR  INVENTORS.  LOW 
prices.     S.  H.  Merryman,  Towson,  Md. 

LOUIS  F.  NELL,  PATENT  ATTORNEY, 
Denver,  Colorado.  Prompt  service,  charges  reason- 
able. Inventors'  Instruction  Book  free;  tells  how 
to  protect  and  secure  cash  for  ideas.  Write  for  it 
today. 

MASON,  FENWICK  &  LAWRENCE,  PATENT 
Lawyers.  616  F.  Street,  Washington,  D.  C.  Estab- 
lished 49  years.  Best  references.  Careful  work. 
Terms  moderate.     Booklet   and   advice   FREE. 

HAVE  YOU  AN  IDEA?  WRITE  FOR  OUR 
books,  "Why  Patents  Pay,"  "100  Mechanical  Move- 
ments," Perpetual  Motions — 50  Illustrations.  Mailed 
free.  F.  P.  Dietrich  &  Co.,  Patent  Lawyers,  Washing- 
ton, D.   C. 

SOUTHERN  STAMPING  &  MFG.  CO.,  Manu- 
facturers of  special  and  patented  articles.  R.  A., 
Nashville,  Tenn. 

PATENTS— H.  W.  T.  JENNER,  PATENT  AT- 
torney,  and  mechanical  expert,  608  F.  Street,  Washing- 
ton, D.  C.  Established  1883.  I  make  an  investiga- 
tion, and  report  if  patent  can  be  had,  and  the  exact 
cost.  Send  for  full  information.  Trade-marks  regis- 
tered. 

PATENT— ADVICE  AND  BOOKS  FREE. 
Highest  references.  Best  results.  I  procure  patents 
that  protect.  Watson  E.  Coleman,  Patent  Lawyer, 
612  F.  St.,  N.  W.,  Washington,  D.  C. 

PATENTS  SECURED— INVENTOR'S  POCKET 
Companion  free.  Send  description  for  free  opinion 
as  to  patentability.  W.  N.  Roach,  Jr.,  Metzreott 
Bldg.,   Washington,    D.    C. 

TWO  BOOKS  FREE— SHEPHERD  &  CAMP- 
bell,  Patent  Attorneys,  2196  McGill  Bldg.,  Washing- 
ton, D.  C;  246  Canal  St.,  New  York;  Kimball  Bldg., 
Boston.     Prompt  service. 

PATENTS,  SOUND  AND  PROTECTIVE,  bring 
profits  to  inventors.  J.  B.  Cralle  &  Co.,  Patent  At- 
torneys, Cralle  Bldg.,  Washington,  D.  C.  Write  for 
our  free  new  book  and  method  without  delay. 

PATENTS  — DIFFICULT  AND  REJECTED 
cases  solicited.  No  attorney's  fee  until  patent  is 
allowed.  Experienced  personal  service.  Book  Free. 
Obed.   C.  Bellman,  Main  Office,   Cleveland,   O. 


PATENTS  AND  INVENTIONS 

PATENTS  SOLD  FOR  5  PER  CENT.  WE 
force  sales  by  constant  advertising.  Send  for  plan. 
Patent  Sales  Co.,  Merchantville,  N.  J. 

PROTECT  YOUR  IDEAS.  PATENT  SECURED 
or  our  application  fee  refunded.  Advice  and  booklet 
free.  Milo  B.  Stevens  &  Co.,  Attorneys,  800  14th  St., 
Washington,  D.  C;  356  Monadnock  Block,  Chicago. 
Established  1864. 

PATENTS  PROCURED  FOR  TEN  DOLLARS 
Attorney's  fees.  Twenty  years'  experience.  M.  Fierce, 
Downing  Building,  New  York. 

INVENTORS— LABOFISH'S    CATECHISM  OF 

Patents  and  Inventions  (285  pages,  cloth,  gilt  title) 
imparts  information,  instruction,  and  advice  of  ines- 
timable value  to  the  earnest  aspirant.  Special  price 
$1.  Order  at  once.  C.  S.  Labofish,  Patent  Attorney, 
Washington,   D.    C. 

PICTURES  AND  POST  CARDS 

DROWN  TROUBLES,  HAVE  FUN,  OUR  FOXY 
postcards  will  do  it;  6  for  15c,  12  for  25c.  Box  206A, 
Albion,  Mich. 

25  BEAUTIFUL  POSTCARDS,  ALL    DIFFER- 

ent,  for  25c.  Some  of  them  retail  at  5c.  and  10c. 
each.     Hudson  Novelty  Co.,  Port  Ewen,  N.  Y. 

TWENTY-FIVE  SELECT  POSTCARDS  OF 
Houston  and  Galveston,  Texas,  including  famous  sea- 
wall, for  50c.  Arthur  B.  Stenzel,  Box  433,  Houston, 
Texas. 

SCHOOLS 

MEN  FROM  ALL  PARTS  OF  THE  U.  S.  ARE 
trained  in  four  weeks.  Booklet.  West  Side  Y.  M. 
C.  A.  Automobile  School,  318  West  57th  St.,  New  York. 

TELEGRAPHY,  BOTH  MORSE  AND  WIRE- 
less,  taught  quickly.  R.  R.  train  wire  and  complete 
wireless  station  in  school.  Big  demand  for  operators. 
Living  expenses  earned.  Correspondence  courses  if 
desired.  Catalogues  FREE.  Dodge's  Institute,  49th 
St.,  Valparaiso,  Ind.     Established   1874. 

TELEGRAPHY  TAUGHT  THOROUGHLY  and 
quickly — also  "Wireless."  Superior  methods;  posi- 
tions guaranteed ;  catalog  free.  Write  today.  Eastern 
School  of  Telegraphy,  Box  60,  Lebanon,  Pa. 

AUTOMOBILE  SCHOOL— LEARN  THE  Au- 
tomobile business,  repairing  and  driving,  in  which 
you  can  earn  good  wages  and  have  healthful  and  pleas- 
ant work.  We  give  a  thorough  and  practical  course 
in  road  work  and  repairing.  For  full  particulars 
address  Academy  of  Automobile  Engineering,  1420 
Michigan  Ave.,  Dept  "C,"  Chicago,  111. 

FULL  AUTOMOBILE  COURSE,  INCLUDING 
room  and  board,  $75.  Y.  M.  C.  A.  Schools',  Denver, 
Colorado.     Catalog  upon  application. 

LEARN  WIRELESS  TELEGRAPHY,  RAIL- 
way  and  Commercial  Telegraphy,  Official  training- 
schools  for  over  "seventy  leading  railroads.  Author- 
ized Institutes  of  the  Wireless  Companies.  Main 
Line  and  Wireless  stations  in  all  our  schools.  Posi- 
tions assured  graduates  under  $150  Guaranty  Bond. 
Catalogue  free.  National  Telegraph  Institute,  Cin- 
cinnati, O.,  Philadelphia,  Pa.,  Memphis,  Tenn.,  Daven- 
port, Iowa,  Columbia,  S.  C,  Portland,  Ore. 


POPULAR  ELECTRICITY 


SCHOOLS 


WIRELESS 


$200  TO  $600  MONTHLY  EASILY  MADE  FIT- 
ting  eye  glasses.  Short,  easy  mail  course.  Reduced 
tuition.  Big  demand  for  opticians.  Write  today  for 
free  "Booklet  O,"  National  Optical  College,  St.  Louis. 


CIVIL  SERVICE  EMPLOYEES  ARE  PAID 
well  for  easy  work;  examinations  of  all  kinds  soon; 
booklet  50,  describing  positions  and  telling  easiest  and 
quickest  way  to  secure  them,  is  free.  Write  for  it 
now.  Washington  Civil  Service  School,  Washington, 
P.  C. ^^ 

WIRELESS 

MAKE  YOUR  OWN  TRANSFORMER.  WE 
will  show  you  how.  Send  2-cent  stamp  for  circular, 
and  drawings.  The  Transformer  Specialty  Co.,  136 
Liberty  St.,  New  York  City. 

SPECIAL  PRICES— 1000-OHM  WIRELESS  RE- 

ceiver,  double  pole,  hard  rubber  case,  wound  with 
copper  wire,  $1.75.  The  only  wireless  key  enabling 
receiving  operator  to  interrupt  transmitting  operator 
at  any  part  of  message;  will  not  burn  out  detector  or 
phones,  $2.75.  "National"  receiving  condenser,  30c. 
Waterhouse  Bros.,   Bourne,   Mass. 

1000  OHM  RECEIVERS  $1.75.  VERY  SENSI- 
tive  and  reliable.  Complete  long  distance  receiving 
sets  with  pair  receivers  (resistance  of  receivers  2000 
ohms),  $12.25.  Double  slide  tuning  coils,  $3.50. 
Fixed  receiving  condensers,  30c.  Send  stamp  for 
circulars.     Alden  Wireless  Co.,  Campello,  Mass. 


WIRELESS  INSTRUMENTS,  MINIATURE 
motors,  trains,  etc.  Send  2-cent  stamp  for  catalogue 
and  circulars.  American  Wireless  Instrument  & 
Novelty  Co.,  96  N.  Warren  St.,  New  York. 


IMPROVED  WIRELESS  UNIVERSAL  DETEC- 
tor,  polished  mahogany  base,  nickel  plated  mounting, 
by  mail  prepaid,  one  dollar.  Send  stamp  for  catalog. 
Wireless  Supply  Company,  Elyria,  Ohio. 


WIRELESS  RECEIVERS,  2000  OHMS  TO 
complete  set,  double  head  bank  and  6  ft.  cord,  $3.25. 
Single  receivers,  1000  ohms,  75c.  each.  C.  Brandes, 
in  Broadway,  New  York. 


WIRELESS  TELEGRAPHY— SEND  25 C  TO- 
day  and  receive,  by  return  mail,  full  instructions  for 
making  a  Wireless  set,  consisting  of  one-inch  coil  and 
two  receiving  sets.    Box  519,  Lima,  Ohio. 


WIRELESS 


MAKE  A  MICA  SHIELDED  DETECTOR— And 

increase  your  range  35  per  cent.  Prints  showing  full 
details,  and  eight  pieces  of  mica  prepaid  for  50c.  No 
Stamps.  Orlo  A.  Foote,  Jr.,  Caxton  Building,  Cleve- 
land, Ohio. 


TYPEWRITERS 


TYPEWRITERS— ALL  MAKES,  SLIGHTLY 
Used  or  Rebuilt,  guaranteed.  Shipped  anywhere  on 
approval — best  bargains  in  America.  Write  today — 
money  back  if  dissatisfied.  Fletcher  Typewriter  Co., 
212  N.  7th  St.,  St.  Louis,  Mo. 


"EMPIRE         REBUILT" 
every   make,    prices   $15    to    $45 


TYPEWRITERS, 
Covered  by  same 
guarantee  as  the  manufacturers  give.  Illustrated 
Catalog  free.  EMPIRE  TYPEWRITER  CO.,  243- 
247  West  125th  St.,  New  York  City. 

FOUR  ABSOLUTELY  NEW  TYPEWRITERS 
just  from  factory,  must  be  sold  quick  at  great  sacrifice 
to  close  account.  For  particulars,  address  J.  L. 
Parraga,  76  West  105th  St.,  New  York. 

SAVE  $75,  BUY  $100  GOOD  TYPEWRITERS 
for  $25;  last  20  years.  Carry  them  all.  Rent  applies. 
Ribbons  25c.     Knight's,  233  12th  St.,  St.  Louis,  Mo. 

TYPEWRITER  BARGAINS -- CALIGRAPHS- 
$8;  Hammonds,  $10;  Blickensderfers,  $12;  Reining, 
tons,  $15  up;  Smith-Premiers,  $18  up.  All  makes 
\  to  |  price.  Get  illustrated  catalogue  and  bargain 
list.  Minnesota  Typewriter  Exchange,  317  Hennepin 
Ave.,  Minneapolis,  Minn. 


MAGIC 


P  O  C  K  E  T     T 11 1  C  K      F  R  E  E 

Catalog  included,  send  to  stamp 
llept.  17  270  \\.  80th  St.,  NEW  YOKK. 


WANTED— A  SECOND-HANI)  4-INCH  TO 
6-inch  Wireless  Spark  Coil.  E.  f.  Ryan,  Smith's 
Falls,  Ont. 

WIRELESS,  ELECTRICAL  AND  HIGH  FRE- 
QUENCY APPARATUS.  1910  catalog  for  stamp. 
Walter  W.  Hartman,  Clay  Center,  Kan. 

JUST  OUT— BEST  WORK  ON  THE  SUBJECT 
ever  published.  "Operators  Wireless  Telegraph  and 
Telephone  Handbook."  By  Laughter.  A  storehouse 
of  up-to-date  authentic  information.  180  pages.  Il- 
lustrated. Money  back  if  not  all  we  claim  for  it. 
Price  $1.00  postpaid.  Free  for  two  paid  yearly  sub- 
scriptions to  Popular  Electricity.  Popular  Electricity 
Book  Department,  Monadnock  Block,  Cihcago. 


Af^F'MT'Q    PORTRAITS  35c.  FRAMES  15c.   SHEET 
^-VVJrl^L^   x  O    PICTURES    lc.       STEREOSCOPES    25c. 


VIEWS  lc.     30  Days'  Credit. 
CONSOLIDATED    PORTRAIT.    Dept. 


Samples  and  Catalogue  Free. 

1401,     1027     W.  Adams    St..    Chicago 


WHY  NOT  BE  AN  ARTIST? 


Our  Graduates  aro  filling  Hl^h  Salaried 
Positions.    Good  artists 

EARN    $25    TO    $100    PER    WEEK 

And  upwards,  in  caij,  fanrlnatitiK  work.     Our  courses  of 
Personal  Homo  Instruction  !>>'  correspondence,  are  complete,  practical. 

Twelve  years'  successful  teaching.  Expert  Instructors.  Supe- 
rior equipment.  Positions  read}  for  _^^^^_  /Minniitu  ~  „,„, 
competent  workers.  J^S^0UR  QWN„cR|JIL0'NG 

\V  rite  for  valuable  Art  Book,  Free.  SSigSfc  FlREPR°ur 

SCHOOL  OF  APPLIED  ART 

(Founded  1899) 
B  70  Fine  Art  Building: 

BATTI.K  CREEK.   MICHIGAN 


POPULAR  ELECTRICITY 


Why 

Not 

earn 
Wireless 


q  All  over  the  country  today  the  big 
wireless  telegraph  and  telephone  cor- 
porations are  endeavoring  to  get  reliable, 
trustworthy  operators. 
q  The  demand  is  greater  than  the  sup- 
ply— good  men  are  scarce.  It's  the 
golden  opportunity  for  the  young  man 
of  brains  and  ability. 

A  Complete  Course  for 
Wireless  Students 

The  American  Wireless  Institute,  which  is  the 
most  complete  school  of  its  kind  in  the  United 
States,  is  now  preparing  hundreds  of  young  men 
and   women   to   fill  positions  of  trust  as  wireless 

operators.  .  „  t,     , 

We  teach  by  the  only  satisfactory  method — 
practical  working  experience.  Our  study  rooms 
are  filled  with  complete  wireless  instruments — 
students  get  the  actual  experience  of  sending  and 
receiving  messages.  . 

We  educate  our  students  in  Wireless  construction 
in  all  its  branches — teach  them  the  proper  care  and 
use  of  all  instruments  in  Wireless  work. 

Wireless  Operators  Get 


Big  Salaries 


I 


The  pay  for  Wireless  operators  "and  engineers 
ranges  from  $60  to  $175  per  month,  according  to 

ability.  „    , 

But  this  is  not  all — think  of  the  vast  opportuni- 
ties offered  in  the  Wireless  field,  for  the  young  man 
who  is  industrious  and  reliable.  _ 

Big  corporations,  with  millions  of  capital,  are 
entering  this  field  and  there  is  absolutely  no  limit 
to  the  advancement  offered  to  the  man  with  push 
and  ability.  .  . 

Every  young  man  who  is  mechanically  inclined 
should  have  our  catalog — it  gives  complete  details 
of  our  course — shows  you  plainly  how  we  teach  you 
to  become  a  Wireless  operator.  t 

Positions  Waiting  for 
Our  Students 

We  are  continually  receiving  at  "our  'office,rre- 
quests  from  every  part  of  the  country  for  trained 
men,  and  it  is  an  easy  matter  for  us  to  find  good 
positions  for  our  students  as  fast  as  they  fit  them- 
selves for  practical  work. 

Don't  let  this  chance  slip  by.  Sit  down  right 
now  and  write  for  our  prospectus.  We  will  send 
complete  details  by  return  mail. 

AMERICAN  WIRELESS  INSTITUTE 

71  University  Bldg.  DETROIT,  MICH.    I 


A  BOOK  FOR 


"The  Man  Behind 
The  Wheel" 


THE  ACCEPTED  STANDARD 

practical  treatise  on  the  theory,  construction, 
care  and  management  of  all  forms  of  auto- 
mobiles— gasoline,  steam  and  electric — as 
well  as  electrical  charging  machines  and 
storage  batteries.  It  is  clear,  concise  and 
comprehensive,  adapted  to  the  needs  of  the 
most  inexperienced  automobilist,  and  at  the 
same  time  so  thorough  that  the  expert  will 
learn  much  from  its  pages. 

IF  YOU  ARE  a  chauffeur, 

IF  YOU  OWN  an  auto, 

IF  YOU  THINK  of  buying 
one — if  you  are  interested  in  automobiles  in 
any  way — an  early  purchase  of  this  book 
will  prove  a  good  investment. 

598  pages.  400  illustrations,  with  several  double- 
page  inserts  diagraming  completely  the  construction 
and  working  parts  of  automobiles  and  motor  cycles. 

Strongly  bound  in  handsome  cloth  covers. 

Price — postpaid — $2.00. 

FREE  for  four  paid  yearly  subscriptions  to  POP- 
ULAR ELECTRICITY. 

POPULAR  ELECTRICITY  BOOK  DEPT. 

Monad  nock  Block,  CHICAGO,  ILL 
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VIBRATION  IS  LIFE! 

C~Read  What  Others  Say       ,™e  secret  of  the  ages  has  been  discovered  in] 


Read  What  Others  Say 

Here  are  a  few  of  the  hundreds  of  unsolicited 
testimonials  from  people  who  have  used  the 
White  Cross  Electric  Vibrator  and  know  what  it 
has  done.    It  will  do  the  same  for  you. 

PARALYSIS  TREATED  BY  VIBRATION 

Tjpon  the  request  of  mv  sister,  who  urged  me  to  use  her  great 
Electric  Vibrator  on  my  son  when  1  was  thoroughly  hopeless  of 
hi«  cure  from  physicians"  treatment.  I  write  you  this  recom- 
mendation. Mv  son  is  16  years  old.  and  eight  months  ago  be- 
came paralvzed  from  the  after-effects  of  diphtheria.  He  was 
s ■>  badly  afflicted  that  his  arms  and  limbs  were  twisted  out  of 
shape  and  was  confined,  all  doubled  up,  in  his  bed.  Medicine 
and  attention  did  no  good,  and  I  had  become  discouraged  m  all 
ways  After  treating  first  his  spine  at  the  base  and  then  his 
limbs  with  Your  vibrat  r  he  felt  such  re.ief  that  I  kept  up  the 
treatment  regularly,  with  the  result  that  we  soon  had  him 
around  in  a  wheel  chair.  >"ext  he  was  goin?  around  on 
crutches,  and  now,  after  three  months'  treatment,  he  is  going 
around  with  a  cane  and  will  soon   be  entirely  cured^ 

3122  Indiana]Ave.,  Chicago. 


MRS.  C.  KNIGHT. 


WHAT  A  DOCTOR  SAYS 
1   have   received   your  Vibrator,    and  to  say  that  I    am  well 
pleased  with  it  is  not  enough.     I  wish  I  could  tell  every  physi- 
cian just  how  bad  he  needs  one  in  his  office.     I  am  sure  he 
would  not  hesitate  to  place  his  order  for  one  at  once. 
Longmont,  Colo.  DR.   W.   H.   EAsTER. 

VIBRATOR  BEST  FOR  RHEUMATISM 

Mv  hnsb  md  uses  your  vibrator  for  rheumatism  and  says  he 
never  had  anything  so  good  in  all  his  experience.  I  would  not 
le  without  it  myself,  as  I  find  it  is  good  to  relieve  stomach 
pains  back  ache,  and  besides  1  continually  use  it  for  face 
massage  I  used  to  go  down  town  for  that,  while  now  I  save 
the  money  and  the  time,  besides  being  comfortable  in  my  own 
home.  MRS    S-   H-   BR0U:s' 

2H:j5  Vernon  Ave.,  Chicago.  111.  

Here  is  a  Picture  of  the  wonderful 
WHITE  CROSS  ELECTRIC   VIBRATOR, 

the  only  vibrator  in  the  world  which  combines  the  three  great 
forces  of  Vibration.  Galvanic  and  Faradic   Electricity.      This  is 
the   very   same  machine   which  has   cured  thousands  of  cases 
which  had  been  given  up  by  the  best  physicians   as    incurable 
Read  the  letters  above,  then  send  the  free  coupon  at  once. 


The  secret  of  the  ages  has  been  discovered  in 
Vibration. 

Great  scientists  tell  us  that  we  owe  not  only  our 
health  but  even  our  very  life  to  this  wonderful  force. 

Vibration  gives  life  and  vigor,  strength  and  joy 
to  everyone. 

Vibration  is  the  most  marvelous  curative  agrent  known.  It  is  the  rem- 
edy provided  by  Nature  for  all  illness  and  disease.  It  cures  like  magic. 
Simple,  sure  and  inexpensive— it  banishes  drugs  and  doctors  forever. 

The  White  Cross  p 
Electric  Vibrator  *** 
On  Free  Trial! 

This  wonderful  instrument  gives  you  the  three 
greatest  natural  curative  forces  ui  the  world- 
Vibration.  Faradic  and  Galvanic  electricity. 

We  want  to  prove   to  yon    at  our  expense  what  the  great 
White  Cross  Electric  Vibrator  will  do  for  you.     We  want  you 
to  actually  feel  its  invigorating,  health-giving  thrill  coursing 
through  your  own  body.  We  want  you 
to  see  for  yourself  how  quickly  it  re- 
moves pains  and  aches — how  marvel- 
ouslv  it  cures.   We  take  all  the  risk. 


Cures  These 


Rheumatism.  Headache, 
Backache,  Constipation, 
Kidney  Disease,  Lumbago, 
(  atarrh.  Scalp  Disesses, 
Skin  Diseases.  Deafness, 
Weak  Eyes,  General  Debil- 
ity, Nervousness. 


A  Vibrating  GHasr  Free 

With  the  White  Cross  Vibrator  you  can  make  a 
perfect  vibrating  chair  outof  any  chair.  A  chair 
which  will  give  yon  the  same  results  as  the  kind 
used  in  the  biggest  hospitals  and  sanitari- 
ums You  cannot  do  this  with  any  other  vibra- 
tor in  the  world.  Swedish  Movement  right 
in  your  own  home.  You  can  £ive  yourself  the 
very  =ame  treatments  for  which  specialists  and 
sanitariums  charge  from  $2.00  to  %?,  00  each. 
The  nervous,  irritable,  worn-out  man  .  r  woman 
will  obtain  quicker  and  more  permanent  benefit 
from  a  few  minutes  each  day  in  the  vibrating 
chair  than  from  hundreds  of  dollars  worth  of 
medicines.  


This  Valuable  Book,  "Health 
and  Beauty,"  NOW 
SENT  FREE 


This  wonderful 
book  describes 
the  human  body  in  health  and  disease  so 
plainly  and  clearly  that  anyone  can  un- 
derstand.   It  tells  how  to  yet  healthy  and 
beautiful  and  how  to  keep  so.     This  bonk 
tells  you  what  vibration  will  do  for  you  and 
how  you  can  get  the  White  Cross  Elec- 
tric Vibrator  sent  right  to  your  home 
for  an  actual  free  trial. 


J  SIGN  this  COUPON 


LINDSTROM 
A*/  SMITH  CO., 

fs»f     253  La  Salle  St.. 
Dept    1401 
CHICAOU,  ILL. 

Without  obligations  on  me  please 
■and    me    free     yonr    ipeciaJ    re- 
duced price  offer.free  Book  on  Health 
and  Beauty,   treatment   -f   disease  by 
titration  and  electricity,  and  complete 
catalog. 


For  our  Mutual  Advantage   .Mention   Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


*L^£5M££HL«  Rheumatism 

BOOK  FREE         CURED 

Through  the  Feet 


Profusely  Illustrated  with  Photos  from   Life. 
Write  for  it  today. 

This  splendid  book  is  compiled  from  the  best  authorities 
In  the  world.  Explains  how  electricity  as  supplied  by  inex- 
pensive batteries  cures  Rheumatism,  Dyspepsia,  Insomnia 
Liver  and  Kidney  Trouble  and  all  nerve  affections  and  dis- 
eases due  to  poor  circulation.  Explains  how  to  enjoy  the 
famous  electric  baths  and  beauty  and  health  massage  at 
home  at  little  cost. 


This  book  also  lists  the  latest  Improved  Batteries  (Prices  $1  95 
to  $34.00),  which  we  send  on  10  days'  free  trial. 


DETROIT    MEDICAL    BATTERY 

198  Majestic  Bldg.,  Defray,  Mich. 

Write  today  for  our  free  book. 


CO. 


Deaf  Persons 
Can  Now  Hear 

Wonderful  Invention  Has 

Delivered  Thousands 

from  the  Handicap 

of  Deafness. 

i't  think  you  have  to  worry  along:  If  you 

can't  hear  well.  Every 
deaf  person  is  at  a 
hopeless  disadvan- 
tage,deprived  of  social 
pleasure,  barred  from 
active  business.  Any 
dullness  of  hearing-  is 
a  constant  mortifica- 
tion. 

But  now  this  misery 
Is  unnecessary.  Every 
deaf  person  can  hear 
as  well  as  ever  before 
by  simply  wearing:  a 
'pair  of 

WILSON'S  EAR  DRUMS 

*AS&E&ft  ^©device  that  fits  into  the  ear. 
without  the  slightest  discomfort.    Invisible  JZnfa 
•erted-so  tiny,  bo  perfect,  that  sou 1  forge ??ou  ra 
wearing  them.    And  the  effect  is  magical, 
w   TOMm2nreI?n8  invention  was  perfected  by  Mr  Geo 
H   Wilson,  after  years  of  suffering  from  hoMlI^ 
ttffeS  ^ey  «nflbled  him  to  hear  perfect!  ?    JS2 
°ft^SSe  h23  bee?  r?Peated  for  2(X).000j3ersons 
uSa-^i  fo?  a  b0°^  written  by  Mr.  Wilson  that 
fcfllls  the  whole  story-gives  hundreds  of  letters  from 
n^tf^nser9^  This  priceless  book  fc  FREE 1  for  yon? 
name  on  a  postal.    Jnst  ask  for  Mr.  Wilson?8  twofc 
Itwill  come  by  return  mail.     Address  Wilson  p« 
Dram  Co-  560  Todd  Bldg,,  Loui«vilfe!8^.ll80n  §" 


Just  Send  Your  Name  on   a  Postal 

and  Get  FREE  TO  TRY  My  $1 

External  Remedy  That 

Is  Curing  Thousands 


FREDERICK  DYER,  Corresponding  Secretary 

.  Magic  Foot  Drafts  cured  Col.  Geo.  D.  Alexander,  a 
civil  war  veteran,  of  Ruston,  La.,  age  84,  after  20  years 
suffering,  and  after  medicines  and  baths  had  failed. 

Magic  Foot  Drafts  cured  Mrs.  R.  C.  Hill,  of  Medford, 
Ore.,  5  years  ago,  after  about  14  years  of  Rheumatism, 
tohe  has  had  no  attack  since. 

3Iagic  Foot  Drafts  saved  the  little  bov  of  Mr?.  Neroy 
Pogue,  of  Ellington,  Mo.,  from  being  a  cripple  for  life  from 
inflammatory  Rheumatism,  writes  his  mother,  two  years 
ago — no  return  of  rheumatism. 

Magic  Foot  Drafts  cured  Mrs.  G.  W.  Johnson.  Ridge- 
way,  O.,  after  18  years  suffering.  Had  spent  hundreds  of 
dollars  trying  to  get  cured. 

3Iagic  Foot  Drafts  cured  J.  Priest,rof  Uxbridge.  Eng- 
land, after  35  years  of  pain.    Cured  3  years  ago.  No  return. 

A  million  people,  all  over  the  world,  have  accepted 
our  approval  offer,  and  nearly  all  of  them,  we  hope,  are 
cured  to  stay  cured.  Many  thousands  of  them  have  writ- 
ten us  grateful  letters,  which  TRA0EMARK  , 
we  are  proud  to  show  anyone 
interested.  This  great  remedy 
stands  alone  as  the  one  abso- 
lutely safe,  convenient  exter- 
nal treatment,  so  sure  to  cure 
that  we  ask  no  money  in  ad- 
vance. Just  send youraddress. 
Return  mail  brings  you  the  Drafts,  prepaid.  Try  them  as 
directed,  then,  if  you  are  fully  satisfied  with  the  benefit 
received,  send  us  One  Dollar.  If  not,  they  cost  you  nothing. 
You  decide,  and  we  take  your  word.  Magic  Foot 
Draft  Co.,  140F  Oliver  Bldg.,  Jackson,  Mich.  Write  today. 


Telegraphy  Self-Taught 

By  Theo.  A.  Edison 
Is  a  complete  manual  of  instruction  on  telegraphy  in  all   its 
branches,  arranged  in  easy  lessons.     Includes  simple  experi- 
ments  in   electricity   and    magnetism    with    which    operators 
should  be  familiar. 

170  pages — illustrated.     Embossed  cloth  covers. 
Price — post  paid — Si.oo.      FREE  for  two  paid  yearly  sub- 
scriptions to  POPULAR  ELECTRICITY. 

PQPULiR  ELECTRICITY  BOOK  DEPT.,  Monadnock  Bleek,  Chicago 
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HANDBOOK 


TfMQNE 

IWUfflMPH 

FMEERS* 
HANDBOOK 


JCS'  M1LDING 
BOH!  P^ADES 

Hook 


JNESS 


©BOOK 


»ECAL 

EEI& 
OOK 


ttx&iiait.CO. 


Any  of 
These  Books 
For  50  Cents 


I.  C.  S.  Handbooks  are  intended  to  help  men  in  their  daily 

work.  . 

They   provide   at   an  instant's  notice  that   information  com- 
monly needed  and  that  is  difficult  to  find  in  ordinary  textbooks. 
They  are  of  much  value  to  the  executive,  manager,  foreman,  etc., 
as  they  combine  the  work  of  the  best  authorities  in  the  country— 
this  makes   them    consulting  experts   of  the  highest  rank.     They 
are  of  great  benefit  to  ambitious  workers  in  subordinate  positions 
because  they  are  compiled  from  the  Courses  of  Training  of  the 
International   Correspondence   Schools    famous    as    the    greatest 
force  in  the  world  for  the  promotion  of  ambitious  men  and  women. 
They  can  be  readily  understood  by  those  having  no  knowledge 
of  higher   mathematics.      No   books   in  existence    contain  in  so 
smalf  a  space  so  much    practical  knowledge  about   the  subjects 
treated  as  do  the  I.  C.  S.  Handbooks.     They  are  easily  carried 
in  the  pocket.     They  are  bound  in  cloth,  with 
gilt  top  and  titles,  are  profusely  illustrated, 
average   364   pages  and    175   illustrations, 
and  are  printed  on  a  high-grade  book  paper 
in  clear  type. 

SPECIAL  OFFER:     To   promote   a 
better  acquaintance  with  the  great  value 
of   I.  C.  vS.  Training  we  will  send  any 
one  or  more  of  these  books,  the  regu- 
lar price  of  which  is  $1.25,  to  any  one 
sending  us  this  coupon  and  for 
each  Handbook  50  cents. 


♦  ♦♦♦♦♦♦♦♦♦♦ 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

*       International 

Textbook   Company       * 

♦               Box  1102-P 

,  SCRANTON,  PA.                ♦ 

I  enclose  $ 

lor  wnii  li  please  send   me    ^ 

^    the  books  before  whit 

1  1  have  marked  X.                         ♦ 

♦  Tel.  &  Tel.  Handbook 

Bid*.  Trades  Handbook         ♦ 

*  _Plum.  &  Fit.  Handbook 

Business  Man's  Handbook      * 

♦  Mechanics'  Handbook 

Mariners'  Handbook 

♦                      Electrical  Engineer's  Handbook 

«  Name 
%  St.&No. 

*  Cti) 

Stale           » 
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A  More  Workmanlike  Job 

At  Less  Cost 


Screw  in 
Anchor 


If  you  build  switchboards,  set 
up  machinery,  do  wiring  or  hang- 
cables,  you  can  do  better  work 
with  less  expenditure  of  time, 
labor  and  material  if  you  use 

Star 

Screw 

Anchors 


They  positively  can't  be  pulled  out  of  materials 
which  won't  hold  ordinary  bolts  at  all,  or  at  least 
not  without  first  plugging  or  leading  the  holes. 

To  use,  just  drill  a  hole  the  size  of  the  anchor, 
insert  it,  run  in  the  screw  and  tighten  The  anchor 
spreads  (see  cut)  wedges  itself  and  absolutely  can- 
not be  pulled  out. 

Try  the  Star  Screw  Anchor  once  and  vou'll  al- 
ways consider  it  necessary  for  good  workmanship 
and  economy. 

Our  Screw  Anchors,  Expansion  Bolts  and  Ma- 
chine Screws  are  a  great  aid  to  electricians  in  all 
lines.  Sizes  for  every  requirement.  Write  for  Cata- 
logue 10,  or  ask  nearest  dealer  to  demonstrate. 

STAR  EXPANSION  BOLT  CO. 

CATALOGUE   DEPARTMENT  IO 

147  Cedar  Street     -     -     -     -     New  York  City 


HESSJUblLOCKER 


T 


HE  only  modern  Sanitary  Steel 
Medicine  Cabinet  or  Locker. 
Handsome  beveled  mirror  door.  Snow 
white, everlasting  enamel,insideandout. 


FOR  YOUR    BATHROOM 


Costs  less  than  wood  and  is  better.  Should  be 
in  every  bathroom.  Is  dust,  germ  and  vermin 
proof  and  easily  cleaned  with  warm  water. 

Made  in  four  styles  and  three  sizes.  Price 
$7.00  and  up. 

Send  for  illustrated  circular. 
HESS,  912  L  Tacoma  Bid.,  Chicago 

Makers  of  the  Hess  Steel  Furnace. 
Sold  on  Approval.    Free  Booklet. 


IB 


|SF 

i  *■ 

ft  and    */¥J\ 

»  ana     <FA>^ 

The  Marine  Sensation  of  1909-10 

Write  at  once  for  information  about  our 
new  7  to  8  H.  P.  Special  Heavy 
Duty  Engine.  Develops  8  H.  P.  at 
500  revolutions.  Crankshaft  1 f  inches; 
propeller  shaft  1  1/2  inches;  3-blade 
bronze  propeller;  extra  long  bearings 
lined  with  the  very  best  babbit  obtain- 
able. A  wonder  for  service,  power  and 
durability.     Schebler    Carbuettor. 

The  greatest  engine  ever  built  for  hard  work.     Find 
about  it.     Write  todav-     CAILLE  PERFECTION  MOTOR 
1315  '2nd  Ave.,   Detroit,   Mich. 


out 
CO., 


TOOLS  OF  EVERY  DESCRIPTION 
FOR  ALL  BRANCHES  OF  ELECTRICAL  WORK 

Send  for  a  copy  of  our  No. 
7D  catalogue.  Then  when 
in  need  of  tools  around  the 
exchange,  or  lines,  send  the 
list  number  of  the  article  you 
want  to  your  Supply  House 
and  insist  on  get  ting  Klein's. 
Our  small  tools  are  all 
stamped  "M.  KLEIN  & 
SONS."  None  other  genuine. 
MATHIAS    KLEIN  &.  SONS 

Manufacturers  and  Jobbers  of 

ELECTRICIAN'S,  LINEMEN'S  and 
CONSTRUCTION  TOOLS 

Station  U-3  Chicago,  Illinois 

See  our  Exhibit  at  the  Chicago  Electrical  Show,  Jan.  15-29,  1910 


This  Is  Not  For  You 

if  you  have  all  the  money  you  want.  But,  if 
you  are  ambitious  to  increase  your  income  in  a 
dignified,  pleasant  way,  and  have  any  spare 
time — no  matter  how  little — write  for  our  new 
salary  proposition.  It's  the  most  attractive  and 
liberal  ever  presented  and  is  sure  to  appeal  to 
you.  You  can  make  easy  money  and  a  lot  of  it. 
Address, 

Popular  Electricity  Publishing  Company 

Circulation  Department 
Monadnock  Block,  Chicago,  III. 


*-      %  pi  "i-'i  1  Jift 


Scavcy "  Mitre  Box 

Meets  Every  Requirement 

Can  be  used  on  a  scaffold  or  ladder  as  well  as  on 
a  bench.  Cuts  any  angle— special  or  regular. 
Needs  no  special  saw.  Lightest  box  made.  Can 
be  instantly  applied.  Made  so  that  it  is 
attachable  to  inside  or  outside  work  without  a 
special  attachment.  Weighs  only  2  pounds 
22.50  each.     Your  dealer  or 

Smith  &  Hemenway  Co. 

108-110  Duane  St.,  NEW  YORK,  U.  S.  A. 
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HAVE  YOU  A  YOUNG 
EDISON    AT    HOME? 

Boys,  show  this  ad  to  your  Santa  Claus 
and  explain  what  it  will  DO   for    YOU 

This  complete  Electrical  Experimental  Outfit  for  FIVE 
DOLLARS.  Anyone  can  experiment  with  this  outfit 
without  danger.  One  thousand  orders  ready  for  immediate 
shipment.  Express  calls  twice  daily  during  holidays.  Out- 
fit neatly  packed  in  a  strong  Christmas  box.  Weight  only 
14i  pounds.     We  refund  money  AT  ONCE  IF  NOT  SATISFIED. 


Geierator  100  Watt, 
bronze  bearings,  brass 
gearing,  oil  cups,  nickel 
or  permanent  red  finish 
— weight  six  and  one- 
half  pounds,  will  light 
incandescent  lamps,  ex- 
cite coils,  operate  a  1-15 
horse-power  motor  by 
changing  the  armature 
winding  (free  diagrams 
and  instructions  for  the 
asking). 


ALSO 


Six  brass  binding  posts 
worth  20c.  each.  Three 
silk  wound  electro- 
magnets, 20,  40  and  00 
ohms.  One  permanent 
magnet.  One  solenoid 
magnet.  Two  2-candle 
power  incandescent 
lamps  for  generator. 
Two  candelabra  sockets. 
One  electric  bell.  One 
box  S  w  ee  d  ish  iro  n 
filings.  One  laboratory 
test  lamp  and  socket. 
One-half  pound  wire, 
electric  switch.  A  I. SO  all 
coupon  providing  coupon  is 


&M&. 

a 


This  cut  shows  the  outfit 


Special 

for  the 

Wireless 
Inventor 


Elaborate  polarized 
relay  mounted  on  slate 
ami  metal  base,  beauti- 
ful finish,  heavy  plati- 
num contacts.  Coils 
silk  wound,  weight  3 
pounds.  Cost  ten  dol- 
lars to  make.  Only  50 
in  stock.  Price  $2.5  0. 
$2.00  with    above   outfit. 

Candelabra  lamps  as 
per  cut.  4c.]i.  $1.50  doz. 

Important    Notice 

We  are    entirely     sold 

out  Of  the  motors  we 
advertised  last  month. 
One  correspondent,  a 
dealer,  bought  360  at  75c. 
each.  All  orders  received 
up-to-date     will     receive 

attention  and    be  filled. 


One  push  button.  One 
goods  given  with  Christmas 
si  iii   with  order. 


500    Miscellaneous     Screws 

FREE 


WESTERN  ELECTRIC 
SALVAGE  COMPANY 


1224  S.  Washtenaw  Avenue, 


CHICAGO 


FREE  HOLIDAY  COUPON 
Send  in  this  coupon  with  your  ivmiitancv  of  §5.00  and  \vc 
will  send  you  (in  addition  to  the  generator  dynamo  and  the 
2  1  pieces  of  experimental  apparatus)  a  complete  electrical 
dictionary,  and  best  of  all  500  miscellaneous  machine  and 
wood  screws,  all  assorted  sizes  and   lengths. 

\,<imc  ■ 

.  iddress 

WESTERN     ELECTRIC     SALVAGE     CO. 
1224  S.   Washtenaw  Avenue  [P.    II  CHICAGO.    ILL 
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THORD  ARSON'S 

No.  2  Toy  Transformer 

A  Complete    Miniature 
Electric     Power    Plant 

Displaces  Troublesome  Batteries 


This  illustration  shows  transformer  operating 
electric  train,  motor,  lights,  etc.  Attached  to 
alternating  current  lamp  socket  it  reduces  the 
current  to  ten  different  low  voltages.  Abso- 
lutely safe  and  harmless.     "Will  last  a  lifetime. 


Thordarson  Electric  Mfg.  Co. 

220  Jefferson  Street,  Chicago 


1 


50  EACH 

^  v  or 

$3.00  per  pair 

The  Lowest  Priced 
High  Grade  'Phone 
Made. 

We  absolutely  guarantee 
these  'phones  to  be  mechani- 
cally and  electrically  per- 
fect, and  to  work  as  long  a 
distance  as  any  battery 
'phone  made. 

Instruments  are  equipped  with  push  button  and 
bell  for  signaling. 

Distance  Phones  work  depends  upon  size  of  wire 
and  number  of  batteries  used.  Good  for  500  feet 
on  2  Dry  Cells  per  instrument. 

C.  O.  D.  orders  accepted  if  one-half  of  amount 
accompanies  order. 

Shipping  weight  per  pair  is  5  lbs. 

If  more  than  two  'phones  are  required  on  a 
system  advise  us  of  your  requirements. 

EMPIRE  ELECTRIC  WORKS 

1174,  Bridgeport,  Ct. 


GUDEMAN  &  COMPANY 

Importers  and  Manufacturers  of 

Artistic  Electrical 
Decorations 

114-118  East  23rd  St.  NEW   YORK,  N.  Y. 


Fruit  Trees 

Flower  Baskets 

Center  Pieces 

Fioral 
Guirlands 

and  many  other 

novel  and 

pretty 

designs 

Electrically  Lighted  Rosebush 

Table  Decorations  Our  Specialty 

Miniature  and  Decorative   Lamps    of   all 

Descriptions 

Write  for  Catalogues  and  Discount 


wire,  coils  m  CORDAGE 


-> 

NORWAY  IRON  WIRE 
for  cores.  COTTON,  SILK 
and  ENA3IELED  MAG- 
NET WIRE,  heavy  and 
fine  sizes  for  primary  or 
secondary  windings,  re- 
ceiver coils  or  coils  of 
any  kind. 

COILS  wound    to    your 
specifications. 
BELL  WIRE  and  ELECTRICAL  CORDS  for 
every  purpose. 

The  above  furnished  at  lowest  prices  in  small 
quantities  for  -wireless  telegraph  or  experimen- 
tal purposes,  or  in  large  quantities  for  manu- 
facturers. 

Write  for  prices  to  Dept.  E. 

BELDEN  MANUFACTURING  COMPANY 


194  Michigan   Street 


CHICAGO,  ILL. 


"WIRELESS" 


$1.00  for  this  high  grade 
detector.  Guaranteed  to 
g-ive  perfect  satisfaction. 
Easiest  detector  for  the 
amateur  to  grt  t  results 
with,  needs  NO  battery 
or  potentiometer,  works 
best  without  either. 
Nothing-  cheap  about  it 
but  the  price.  Free,  with 
each  detector  a  Crystal 
Holder  (regular  price 
60c.)  and  25c.  lump  of 
Silicon,  also  our  25c.  book  "How  to  Construct  a  Practical  Wireless 
Telegraf,"  with  fine  wiring- diagrams  (NO  BLUEPRINTS)  and  un- 
usually fine  Code  Sheet,  containing-  both  Morse  &  Continental 
Codes,  suitable  for  framing-.  You  g-et  $2.00  worth  of  g-oods  for 
$1.00.   Postage  8c.  This  offer  positively  limited  to  the  next  30  days. 

Chicago  Wireless  Supply  Co.  52  x  aSago,  ffe  B,de" 
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THE  most  wonderful  and  fascinating  scientific  study  of  the  age. 
Every  Boy,  Girl  and  Grown-up  should  know  about  it.  The  new 
"VOLTAMP  ELECTRICAL  PRODUCTS"— our  112  PAGE 
CATALOG  now  ready,  the  most  complete  and  interesting  book  ever 
issued,  is  full  of  illustrations  and  descriptions  of  the  latest  VOLTAMP 
Electrical  Novelties — Motors,  Dynamos,  Toys,  Machine  Models,  Tele- 
graph and  "WIRELESS"  Instruments,  RuhmkorS  Coils,  Spark  Coils, 
Geissler  Tubes,  Switches,  Meters.  Lamps,  Flashlights,  Transformers, 
Tools,  etc.  Thegreatestline  of  Miniature  Electric  Railways  ever 
shown.  Anything  Electrical  for  Anybody.  Ideal  Christmas  Gifts. 
Prices  consistently  low. 

Send  for  this  Catalog — ec  in  stamps 
or  coin  (no  postals  answered)  irhich 
icii  I  be  refunded  on  first  order  ofsoc 
o  r  over. 

VOLTAMP  ELECTRIC  MFG.  CO. 

Park  Bldg.,  BALTIMORE,  MD. 


1900 
DRY  CELLS 


Are  especially  recommended  for 
the  operation  of  all  small  electri- 
cal apparatus  which  find  their 
way  into  the  home  as 

Xmas  Presents 

No  spilling  or  over-turning  of 
battery  solutions  to  stain  and 
ruin  garments  or  anything  it 
might  come  in  contact  with  when 
this  battery  is  used,  as  it  is  the 
battery  of 

Known 
Quality 

The  1900  Dry  Battery  has  also 
won  high  merits  for  all  kinds  of 
experimental  and  research  work 
because  of  its  high  electro-motive 
force,  as  well  as  great  efficiency. 
Write  today  for  catalogue  which 
gives  you  full  particulars  regard- 
ing sizes  and  prices. 

The  Nungesser  Electric  Battery  Co. 

CLEVELAND,   OHIO 


CeneralSales  Office:— 627  W.  Jackson  Blvd..  CHICAOO 


Your   wants  for  Electrical  Novelties 

will  be  satisfied  by  us  at  lowest  cost  and  most  satisfactorily — a 
trial  will  convince.    Avoid  the  rush — order  for  the  Holidays  now. 

New  Si. 2 s  Flashlight  with  4  C. 
P.  Tungsten  lamp,  1500  flashes, 
now  postpaid,  75c;  with  extra  battery 
Si.  Get  our  New  Free  Catalog  Today 
for  complete  list  of: 

Electric  Flashlights 33c  and  up 

"         Scarf  Pins 38c    "     " 

"         Engines 47c     "     " 

Miniature  Lamps 9c     "     " 

"  Tungsten  Lamps 27c    "     "' 

8  Light  1  10  V.  X-mas  Tree  Outfit 3.65      "     " 

Cigar  Lighters 30c     "     " 

Medical  Coils 78c     "     " 

Electric  Street  Cars  and  Track 2.00 

DEALERS — Write  for  our  favorable  terms  and  big  discounts  on  quan- 
tity order. 

ELECTRIC  NOVELTY  CO. 

Manufacturers  and  Importers.       246  Third  Avenue,  PITTSBURG,  PA. 


RECEIVING  OUTFIT 

consisting  of  fine  dectector  stand,  one  high 
grade  tuning  coil,  one  75  ohm  wireless 
receiver  and  3  feet  of  cord  and  one  cell 
dry  battery. 

Price  Only  $5.50 

Will  receive  up  to  100  miles,  if  proper 
height  aerial  is  used. 

TRANSMITTING  SET 

consisting  of  a  I"  spark  coil,  an  improvM 
zinc  spark  gap.  Wireless  key.  Five  high 
grade  dry  batteries.  Will  transmit  from 
one  to  five  miles.  > 

Price  Complete  $8.75 

OUR  NEW  CATALOG 

just  issued  shows  our  complete  line  of  wire- 
less goods,  also  miniature  railways,  electric 
cookers,  toy  motors  and  all  kinds  of  electric 
novelties  and  supplies.  A  postal  brings  it. 

Mention  POPULAR  ELECTRICITY 

THE  TREMBLY  ELECTRIC  CO. 
Box  800  Centerville,  Iowa 


Means  the  elimination 
of  faults  in  your  Prod- 
uct by   RIGID  TESTS 


QUALITY  INSURANCE 

Shrewd  manufacturers  do  not  jeopardize  their  trade  by  shipping  half-developed 
goods.     Careful  purchasers  buy  subject  to  specifications  and  tests. 

We  are  the  medium  for  satisfactory  dealings.     We  make  all  manner  of  electrical 
and  photometrical  tests  and  furnish  you  with  exact  and  dependable  data. 

Electrical    Testing    Laboratories 

80th  St.  and  East  End  Ave.  NEW  YORK,  N.  Y. 
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Put  a  cross  before  the  volume  or  the  volumes  wanted  on  the  coupon  below,  ?end  the  coupon  to  us. 
You  will  receive  free  with  every  purchase  our  Handy  Electrical  Dictionary  for  the  Vest  Pocket,  224  pages, 
beautifully  bound  in  red  cloth,  with  complete  thumb' index. 

There  are  no  books  published  that  contain  so  much  practical,  up-to-date  information  as  these  standard 
electrical  books.  They  show  in  an  instant  that  practical  matter  needed  in  every-day  work  that  is  not  included 
in  ordinary  electrical  books.  They  have  been  especially  prepared  by  experts,  men  who_  do  the  work,  and 
not  by  college  professors.  Consequently,  thev  do  not  confuse  the  reader  with  technicalities,  which  the 
ordinary  person  cannot  comprehend,  the  authors'  motto:  "WRITTEN  SO  YOU  CAN  UNDERSTAND 
THEM/' 


Enclose  the  published  price,  marking  X  before  the  title,  send  us  the  coupon    and  receive   free   with 
order  a  beautiful  copy  of  the  Handy  Electrical  Dictionary. 


your 


FREDERICK  J.  DRAKE  &  CO..  222   Fisher  Building,  Chicago,  III. 

Gentlemen:     I  enclose  $ , . . .,  for  which  please  send  me  the  books  before  -which  I  have  marked  X, 

the  Handy  Electrical  Dictionary,  bound  in  cloth,  with  thumb  index. 


including'  a  free   copy   of 


.Electrical  Railroading-,  by  S.  Aylmer-Small,  925  pages,  532  illus- 
trations.    Full  leather  binding,  S3. 50. 

.Electric  Railway  Power  Stations,  by  Calvin  F.  Swingle,  M.  E., 
718  pages,  370  illustrations,  cloth  binding,  $2.50. 

•  How  to  Become  a  Successful  Motorman,  by  Sydney  Aylmer-Small, 

320  pages,  250  illustrations,  7  folding  plates,  leather  binding,  Si. 50. 

•  Electrical    Motorman's    Practical  Air  Brake   Instructor,   by  Geo; 

R.    Denehie,  288    pages,  180  illustrations,  10  folding  charts,  5   in 

colors,  leather  binding.  Si. 50. 
.Electrical  Railway  Troubles  and  How  to  Find  Them,  by   Paul  E. 

Lowe,  M.  E.,  375  pages,  illustrated.  Sl.50. 
.Automobile   Hand  Book,   by  L.  Elliott   Brookes,   470    pages,   180 

illustrations,  fullleather  binding,  $1.50. 
.Practical  Gas  and  Oil  Engine  Hand  Book,    L.  Elliott  Brookes,  192 

pages,  50  illustrations,  cloth  binding,  $1.00. 
.Modern  Wiring  Diagrams  and  Descriptions,  by  Horstman  &  Tous- 

ley,  250  pages,   200  illustrations,  leather  binding,  $1.50. 
.Practical    Armature    and     Magnet    Winding,     by    Horstman      & 

Tousley.  232  pages,  127  illustrations,  leather  binding,  $1.50. 
.Electrical    Wiring    and     Construction     Tables,   by     Horstman    & 

Tousley,  125  pages,  illustrated,  leather  binding,  $1.50. 


...Modern     Electrical  Construction,  by    Horstman    &    Tousley,    340 

pages,  173  diagrams,  leather  binding,  $1.50. 
.  .  .Elementary  Electricity  Up-to-date,  by    Sydney  Aylmer-Small,   500 

pages,  206  illustrations,  cloth  binding,  Si. 25. 
..  .Electricity  Made  Simple,  by  Clark  Car3-1  Haskins,   233    pages,   108 

illustrations,  cloth  binding,  $1.00. 
.  ..Dynamo  Tending  for  Engineers,    by   Horstman    &   Tousley,   210 

pages,  110  illustrations,  cloth  binding,  Sl.50. 
.  ..Easy  I  uctrical  Experiments  and  How  to   Make  Them,    by  L.   P. 

Dicl.iuson,  220  pages,  110  illustrations,  cloth  binding,  $1.00. 
.  ..Up-to-date  Electro-plating  Hand  Book,  by  James    H.    Weston.   190 

pages,  50  illustrations,  cloth  binding,  Si. 00. 
.  ..Practical  Telephone  Hand  Book,  by  T.  S.  Baldwin,   180    pages,  75 

illustrations,  cloth  binding,  Si. 00. 
.  ..Operators' Wireless  Telegraph   and   Telephone    Hand    Book,    by 

V.  H.  Laughter,  210  pages,  fully  illustrated,  cloth  binding,  $1.00. 
.  .-Telegraphy  Self-taught,  by  T.  A.   Edison,    170    pages,   fully  illus- 
trated, cloth  binding,  Si. 00. 
...Elementary  Chemistry    Self-Taught,  by   Roscoe   &   Brookes.    280 

pages,  50  illustrations,  cloth  binding.  Si. 00. 


PRACTICAL 
ELECTRICITY 


50c 


In  Twelve  Lessons  by 
the  BRANCH  METHOD 

Six  monthly  volumes,  profusely  illustrated  with  diagrams, 
circuits  and  working  drawings. 

HIGHEST  EXDORSE3IEXTS 

A  complete  course  of  home  study  on  electricity  in  all 
its  branches.    Simple,  practical,  comprehensive. 

SPECIAL  INTRODUCTORY  OFFER 

The  regular  price  of  this  Course  of  Study  is  Sio.oo.  For 
a  limited  time,  to  introduce  it  to  readers  of  POPULAR 
ELECTRICITY,  we  offer  it  for  only  $6.50—  50c  down 
and  $1.00  a  month  for  the  balance.  We  will  send  you  the 
first  two  lessons  upon  receipt  of  order  and  include  with 
same  a  consultation  certificate,  entitling  you  to  the 
advice  and  assistance  of  electrical  experts  on  all  questions 
arising  in  this  Course  of  Study. 

RoiflPITlllPP  This  liberal,  special  offer  is 
lY^BIlt^lliU^J.  9  limited,  so  act  promptly.  You 
do  not  want  to  miss  this  great  chance. 


IIBIIIIBlllllBliEIIIIBlBlIllSIB 


m 

BRANCH  PUB.  CO.,  46  Van  Buren  St.,  Chicago 

Enclosed  find  50c.  Please  send  me  Practical  Electricity, 
in  TWe  ve  Lessons,  Branch  Method — six  volumes  wiih  con- 
sultation certificate  as  per  special  offer  in  POPULAR  ELEC- 
TRICITY. I  promise  to  pay  the  balance,  $6.00,  monthly  on  re- 
ceipt of  lessons,  at  Si  per  month,  title  not  to  pass  till  paid  in 
full. 
Name 

Address 

Town State 

riiBiiimi ■ mill 


ONLY 

50 

SCENTS 


/^ 


y 


This  Perfect  Little 

MOTOR 


An  exact 
duplicate  of 
full  sized, 
motors,  for 
experiment- 
1  or  arrusement  purposes, 
.sent  direct  to  you,  postage 
^paid,  on  receipt  of  only  50c. 
A  perfect  piece  of  mechan- 
'ism,  affording  endless  in- 
'struction,  interest  and 
amusement.  On  one  dry  cell 
will  run  small  machinery  and  de- 
velop surprising  power.  Send  50c,  securely  wrap- 
ped, RIGHT  NOW  for  the  motor.  Our  interesting 
little  book,  "Electrical  Fun-makers,"  sent  free, 
lists  other  instructive  electrical  goods. 

Commercial  Electric  Co. 


Dept.  4 


KEWANEE,  ILL 


Price 
$12.00 


SAVE    ROO 


..  convenient  and  practical  low-priced 
Typewriter  Stand  on  the  market.  Made 
of  selected  Oak,  fine  golden  finish, 
44  in.  long,  24  in.  wide;  Pedestal 
30  in.  high;  3  drawers  and  exten- 
sion slide;  Paper   Cabinet  with 
shelves  14x8x1}^  in. ;  Cabinet  has 
roll  curtain  front  and  copy  holder. 
Order  from  dealer  if  he  has  it  or 
will  get  it;  otherwise  from  as.  Do 
not  accept  a  substitute;  no  other 
Type writerStand  is  "just  as  good. " 
Ask  for  Catalog  by  Number  Only. 
0  Desks,   Chairs,    Files,   Book  Cases,  etc. 
410 — Mission  Furn.  Rockers, Davenports, Couches, Settees. 

STAFFORD  MFG.  CO.,  248  Adams  St.,  Chicago,  Ilk 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


A   PENNY   PAYS   FOR 

The  Washing 

When  You  Have  An 


ELMO 


which  is  operated  from  the  electric 
light  circuit  used  in  your  home  every 
day,  and  is  so  arranged  that  con- 
nection can  be  made  to  any  electric 
lamp  fixture,  and  by  turning  the 
button  the  balance  of  the  wcsh  day 
trials  can  be  forgotten  at  the  small  cost  of  only  OXE  OXE- 
HUXDREDTH  OF  A  DOLLAR. 

The  Elmo  power  washer  has  a  great  many  features  which 
are  decided  improvements  over  other  types,  one  of  these 
advantages  is  the  improved  lid  which  permits  machines  to  be 
opened  without  turning  off  the  power,  as  the  gears  become 
disconnected  automatically.  Another  good  feature  is  that 
all  the  gears  and  working  parts  are  shielded  so  that  there  is 
no  such  thing  as  torn  clothes  or  crushed  fingers 

The  reversible  wringer  is  the  greatest  labor  and  time-saving 
feature  of  the  Elmo  Power  Machine,  as  it  can  be  run  either 
forward  or  back  by  the  simple  shifting  of  a  lever  on  the 
side  of  the  machine,  therefore  the  trouble  of  napkins, 
handkerchiefs  and  other  small  pieces  of  clothing  never 
become  tangled  and  torn  in  the  rollers. 

The  entire  secret  of  this  washing  machine  is  the  "Back- 
gear"  which  is  used  by  no  other  washing  machine  on  the 
market.  A  postal  card  will  bring  to  you  our  circular  "A 
Penny  Pays  for  fhe  Washing"  which  you  should  have  before 
purchasing.     Write  today  for  full  particulars. 

THOMPSON  BROS  CO.        DePt.  25     Grinnell,  la. 


99 


The  "IMPERIAL, 

A  Portable  Vacuum  Cleaning  Machine 

combining  efficiency,  practicability  and  economy.     Can  be 
attached  to  any  electric  light  socket 


"The  Only  High-Grade,  Efficient  Machine  on 
the  Market."     Guaranteed 

A  Dividend  Payer  for  Central  Stations 

Growing:  concerns  and  responsible  parties  wanted  as  agents. 
Exclusive  territory  given.   Send  for  Catalogue  and  Particular*. 

Price  $100,  Compute 

EMPIRE  VACUUM  COMPANY 

1 1 1  W«st  30th  Straet,  New  York 


SAVED 


IN  HOUSEHOLD 
EXPENSES  EVERY  YEAR. 

IF  your  home  is  wired  for  electricity,  you 
can  save  $90.00  every  year  with  a 
Steiner   Family    Motor   Outfit. 

It  performs  all  of  the  most  difficult  House- 
work by  electricity,  thus  greatly  reducing 
the  cost  of  servant  hire,  and  lightening  the 
burdens  of  the  housewife. 

<§  Best  by  every  test.  Sold  under 
an  absolute  guarantee  of  satisfaction 
or  your  money  refunded. 

<J  Use  it  30  days  free  in  your  own  home. 
Never   before   has   so    liberal   an    offer 

been  made. 

CJ  No  letter  necessary,  just  sign  and  mail  us 
the  coupon  at  the  bottom  of  this  ad.  today 
and  we  will  send  you  complete  book- 
let telling  all  about  the  Steiner  Family 
Motor  Outfit  and  how  you  can  save 
$90.00  every  year.  Also  all  about  our 
wonderful  free  offer. 


STEINER  MFG.  CO.,..., 


4th  Warren  St. 
Dept 

ST.  LOUIS 

MO.    M$y 
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It's    the    STRONGEST    light     yet    produced— 
that's  an  ADMITTED  fact. 

Most  powerful  and   PRACTICAL  for  long  dis- 
tance work  or  close  range. 

Made  for  multiple  use  on  A.  C.  or  D.   G. — and 
for  Series  on  High  Tension  D.   G.  Series. 

Vertical  carbon  (5-8x12)  and  only  ONE    to  trim. 

Made   of   FIREPROOF    MATERIAL— and   is 
practically  INDESTRUCTIBLE. 

It's  the    most    economical    lamp   because   it   costs 
less  to  buy — and  LESS  to  maintain. 

And  you  get  BETTER  SERVICE  all  along. 

Fill  out  the  coupon. 

Warner  Arc  Lamp  Co., 

Wilton,  Iowa 


FILL    IN    AND    MAIL 


WARNER   ARC   LAMP  CO., 

Wikon,   Iowa 

Dear  Sir — Please  send  me  by  return  mail  your  Catalog  and 
particulars  regarding  the  Y/arner  Flaming  Arc. 

Name 


Addr 


P.  E.  1-10 


XXtfc  CENTURY 

ICE  CREAM  FREEZER 

AND 

ICE  CRUSHER 

1^  All  in  one  machine  and 
operated  directly  by  an  electric 
motor.  The  Freezer  or  Crusher  can  be  run  inde- 
pendent of  each  other  or  both  can  be  in  operation  at 
the  same  time. 

^  This  complete  plant  occupies  but  about  8  or  9 
square  feet  of  floor  space,  and  is  a  convenient  height 
of  36  inches.  Made  in  two  capacities,  20  quarts  and 
40  quarts.  Especially  designed  for  Hotels,  Restau- 
rants, Cafes,  Confectioners,  Caterers,  etc. 

<J  We  also  have  a  special  Central  Station  and 
Electrical  Dealers  proposition,  which  is  not  only 
interesting  but  profitable. 

Write  today  for   Our  Terms 

R.  A.  DEWSBERRY 

CHICAGO 


216 


lorgan 


ILL. 


BEWARE  OF  IMITATIONS 

OF  THE  FASTENERS 
MEN  SWEAR    BY,  NOT  AT 

To  be  sure  you  are  getting  the  genuine 


u 


IE  S£  FASTENERS 


(The  Fastener  with  a  Bulldog  Grip) 

look  carefully  for  name 
«'Wa  s  h  b  u  r  n  e" 
stamped  on  every 
fastener.  It  is  your 
protection  against  a  poor 
infringement,  the 
perpetrators  of  which  are 
being  prosecuted. 

The  genuine  Wash- 
burne  Fasteners  are 

"Little   But  Never 
Let  Go." 

There  is  Comfort 
for  Men  in  their  use. 

They  are  the  greatest 
little  utilities  ever  invent- 
ed for  men's  dress,  and 
are  applied  to 


Key  Chain  and  Ring,       -     - 
Scarf  Holder,        -     -     -     -     - 
Bachelor  Button,  -     -     -     - 
Cuff  Holders, 

Drawers  Supporters,  -     -     - 

Catalogue  Free.      Sold  Everywhere. 

Look  for  the  Name  Washburne 


-  -     -     25c 

-  -     -  10c 

-  -     -     10c 

-  -     -  20c 

-  -     -     20c 

Sent  Prepaid. 


AMERICAN  RING  COMPANY 

Dept.  5,    Waterbury,  Conn. 
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POPULAR  ELECTRICITY 


A  School  Within  Itself 


There  are  XX  chapters  in  all,  XIX  carrying  you  from  the 
fundamental  principles  of  electricity  on  through  the  various 
branches  to  a  point  where  the  careful  student  comprehends  the 
complete  designing,  care  and  operation  of  a  dynamo  or  motor,  and  I  chapter  on  electric 
automobiles,  outlining  their  construction,  care  and  operation,  and  all  about  storage 
batteries  and  how  to  handle  them.  Each  subject  is  carefully  written  and  to  the  point. 
After  a  student  studies  a  subject,  he  is  questioned  on  that  subject  in  such  a  manner  as  to 
bring  clearly  to  his  mind  the  points  he  needs  to  know  regarding  same.  A  DICTIONARY 
in  back  of  book  will  enable  him  to  learn  the  meaning  of  any  electrical  word,  term  or 
phrase  used  in  this  book,  as  well  as  hundreds  of  others  in  common  use.  All  required 
tables  necessary  in  the  study  are  in  it. 


'  PRACTIpAL 

-ELECTRICITY. 

CUVELAtlDARMATUW*'0*** 


TABLE    OF 

Chapter 

I — Wiring. 

II — Electric  Batteries,  Electro  Plating. 
Ill — Magnetism. 
IV — The  Magnetic  Circuit. 

V — Magnetic  Traction. 
VI — Magnetic  Leakage. 
VII — Energy  in  Electric  Circuit. 
VIII — Calculation  of  Size  of  Wire  for  Mag- 
netizing Coils. 
IX — Calculation   of   EMF's  in  Electric 

Machines. 
X— Counter  EMF. 
XI — Hysteresis  and  Eddy  Currents. 


SUBJECTS: 

Chapter 

XII — Armature  Reaction. 
XIII — Sparking. 

XIV — Winding  of  Dynamos  and  Motors. 
XV — Proper    Method    of    Connecting 
Dynamos     and     Motors — Self 
Excitation. 
XVI — Diseases  of  Dynamos  and  Motors, 
their   symptoms   and    how    to 
Cure  Them. 
XVII — Arc  and  Incandescent  Lamps. 
XVIII — Measuring  Instruments. 
XIX — Alternating  Current. 
XX — Automobiles. 


A  Dictionary  of  over  1500  Electrical  Words,  Terms  and  Phrases,  giving  a  brief  meaning 
of  all  which  are  in  common  use. 

$2.00  PER  COPY— FIFTH  EDITION— 24.000  COPIES  SOLD 

The  offer  we  make  of  refunding1  money  if  book  is  not  satisfactory  upon  examination  is  AN  UNUSUAL  ONE  in  connection  with  the 
sale  of  a  book.  But  we  have  no  fear  of  its  return.  Your  decision  will  be  what  thousands  of  others  have  been.  Money  would  not  buy  it 
if  it  could  not  be  duplicated.  We  could  print  testimonials  by  the  hundreds.  It  is  best  to  order  and  be  your  own  judge  of  its  merits.      r 

CLEVELAND  ARMATURE  WORKS,  4730  St.  Clair  Ave.,  Cleveland,  Ohio. ^^B^^S^^^I^mb^ 


BIG 


COMMISSIONS 
FOR  AGENTS 


Technical  World  Magazine  pays  liberally 
for  new  subscriptions.  Its  inducements 
to    new   subscribers    are    most    attractive. 

Write  today  for  full  particulars. 
TECHNICAL  WORLD  CO.,   Dept.  3,  CHICAGO 


Have  You  Something 
Electrical  to  Sell? 

*I  We  know  how  to  reach  the  people  you 
want.  We  know  how  to  present  your 
proposition  in  a  way  to  gain  their  attention 
— to  influence  their  judgment — to  cause 
them  to  act.  We  know  how  to  sell  things 
by  advertising.  We  are  doing  this  for 
several  great  corporations — and  for  some 
smaller  concerns.  Let  us  do  this  for  you. 
Your  inquiry  places  you  under  no  obligation. 

Wm.  D.  McJunkin 


Advertising  Agency 


167  Dearborn  St., 


Chicago 


Will  You  Accept  This 

Business  Book  if  We 

Send  it  Free? 

Sign  and  mail  the  coupon  below.  Send  no  money! 
Take  no  risk! 

One  hundred  and  twelve  of  the  world's  master  business 
men  have  written  ten  books — 2,079  pages — 1,497  vital  business 
secrets,  ideas,  methods.  In  them  is  the  best  of  all  that  they 
know  about 

— Salesmanship 

— Advertising 

— Correspondence 


— Purchasing 
— Credits 
— Collections 


—  Accounting 
— Cost-keeping 
— Organization 

— Retailing 
— Wholesaling 

— Manufacturing 


— Position-Getting 
— Position- Holding 

-  Man-Handling 

—  Man-Training 


— Business  Generalship 

— Com  petit  ion  Fighting 

and  hundreds  and  hun- 
dreds of  oilier  vita]  busi- 
ness Subjei  Is. 


— Selling  Plans 

—  Handling  Customers 

— Office  Systems 
— Short  Cuts  a  n  d 
Methods  fur  every 

line  and  department 

A  9,059- word  booklet  his  been  published  des<  ribin^,  explaining,  pit  turin^' 

the  work.  Pages  2  and  3  tell  about  managing  businesses  great  and  small;  pages 
4' and  5  deal  with  credits,  collections  and  with  rock-bottom  purchasing;  pages 
6  and  7  with  handling  and  training  men;  pages  7  to  1J  with  salesmanship;  «  ill i 
advertising,  with  the  marketing  of  floods  through  salesmen,  dealers  and  bj 
mail;  pages  12  to  15  with  the  great  problem  of  Becurlng  the  highest  marled 
price  for  your  services — no  matter  what  your  line;  an  I  the  last  page  tells  ho\< 
you  may  get  a  complete  sect — bound  in  handsome  half  moroc  <  o,  <  ontents  ii 
colors — for  less  than  your  daily  smoke  or  shave,  almost  as  little  as  your  daii- 
newspaper. 

Ill'/  you  rend  the  book  if  ice  send  it  freef 

Send  no  money,    Simply  sign  the  coupon. 
—The  System  Co.,  151-153  Wabash  Ave.,  Chicago— 

If  there  arc,  in  your  books,  any  new  ways  to  increase  my  business  or 
my  salary,  I  should  like  to  know  them.  So  send  on  your  16-pagc  free 
descriptive  booklet.     I'll  read  it.  178-1 

Name  


Address  ■ 
Business- 
Position 
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POPULAR  ELECTRICITY 


A  system  of  indirect  illumination — called 
the  "I-Comlort  System" — gives  artificial 
light  as  uniform  as  light  from  the  sky. 
No  dark  corners,  no  light  in  patches,  no 
glare.  Just  a  strong — yet  subdued — light 
that  is  ideal  for  all  purposes,  especially 
for  reading  or  sewing^ 

The  Even  Distribution 
of  Light 

is  obtained  in  this  way:  A  powerful  light  from 
Tungsten  Lamps  is  focussed  upon  the  ceiling  by 
means  of  a  glass  reflector  having  spiral  and  vertical 
corrugations  over  pure  silver  (this  is  the  most  per- 
fect reflecting  surface  known  to  science).  The 
entire  ceiling  then  becomes  one  huge  reflector  and 
throws  light  downwards,  flooding  every  part  of  the 
room  with  pure  clean  light. 

Oculists  Endorse  It 

It  is  as  comfortable  to  the  eyes  as  daylight.  No 
flickering — no  varying.  Steady  and  restful  always. 
Thousands  already  in  use  in  residences,  offices, 
hotels,  libraries,  art  rooms,  clubs,  banks,  etc. 

Obtain  from  your  electrical  dealer  or  write  us  (Depart- 
ment F.  A.)  direct.  Send  at  once  for  new  booklet — free  upon 
request — which  gives  illustrations. 

NATIONAL  X-RAY  REFLECTOR  CO. 
249  Jackson  Blvd.,  Chicago 


We  Install 


Power  Plants 


Let  Us 


Figure 


on  all  your  Electrical  Work.  Some  of  the  largest 
contracts-  on  Electrical  work  in  the  country 
have  been  performed  by  us. 

WE  INSTALL 
Power  and  Light  Plants.  Generators  and 
Motors,  Electric  Light  and  Power  Wiring 
for  Factories,  Churches,  Schools,  Colleges, 
Theatres,  Office,  Store  and  Residence 
Buildings. 

Estimates  cheerfully  furnished  for  this 
class  of  work  in  any  part  of  the  U.  S. 

WE  MANUFACTURE 

Switchboards,  Panelboards,  Steel  Cutout 
Cabinets,  Junction  Boxes,  Service  Switch 
Boxes,  Theatre  Stage  Plugs,  Experimental 
Switchboards  and  Appliances  for  High 
Schools  and  Colleges.  Newgard    recep- 

tacles and  other  electrical  specialties. 

All   Electrical   work    at  the  Chicago  Electrical 
Show  installed  by  us. 

Manufacturers  of    the   Famous    "Newgard"    Waterproof 
Receptacle  and  Globe. 

Henry  Newgard  &  Go.  Chicago,  u. 


\'\'i  - 


T*"^? 


SCHAUM    BUILDING 

THE    HOME    OF  HALFTONES,  ZINC  ETCHINGS  AND 

WOOD     CUTS     OF     MERIT 
RETOUCHING     OF     PHOTOGRAPHS     AND      CLASSY      DESIGNS 

HIGH    GRADE    PRINTING    OF  ANY  NATURE 

SEE   OUR    SAMPLES  GET   OUR   PRICES 


g>rt}aum  jEngratring  anS  Printing  QIn« 

mimmxhtt,         .  .         .         WtfitDitsttt 
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POPULAR  ELECTRICITY 


Wordy  Horn  Blower 


$2 


Only 
Two  Dollars 


$2 


Located 
Under  Floor 


Operated  by 
Foot 


Throw  away  the  rubber  bulb  and  attach  a 
Wordy  Horn  Blower.  Increases  volume  of 
sound  300  per  cent.     Lasts  a  lifetime. 

We  Guarantee  It  For  5  Years 

No  trouble  to  place  on  car.  Anyone  can 
do  it. 

Send  for  free,  illustrated  catalog,  and  learn 
all  about  this  wonderful  invention. 

Sold  by  auto-supply  dealers,  or  sent,  pre- 
paid, on  receipt  of  two  dollars.  Satisfaction 
guaranteed  or  money  refunded. 

Wordingham  Auto  Supply  Company 

Depf.  F,  803  Grand  Ave.,  Milwaukee,  Wis. 


Automobilists ! 

HERE'S  THE  BOOK 

YOU'VE  BEEN 
WAITING  FOR 


Only  work  of  the 
kind  published.  Will 
pay  for  itself  every 
day  in  the   year. 

Shows  you  exactly 
how  to  loeate  any 
trouble  and  make 
immediate      repairs. 

Two    unique    parallel- 
column,    alphabetically 
arranged     tables     enable 
you  to  diagnose  "Failure* 
instantly      from     "Symp- 
toms"   developed,     and 
learn  at  once  the  "Causes" 
and  the  remedy. 
Every    possible    trouble    covered    fully   with   complete 
directions  for  Over-hauling   and  General   Repair   of   car, 
and  valuable  pointers  for  keeping  in  best  of  condition. 

Every  Automobile  Owner,  Driver,  Repairman,  Salesman. 
Dealer,  Intending  Purchaser— everyone  interested,  directly  or 
indirectly,  in  automobiles  needs  this  book. 

219  pages,   fully   illustrated.      Full  limp,  red   leather,  gold 
stamped  covers. 

Price — postpaid — SI  .50 

POPULAR  ELECTRICITY  BOOK  DEPT. 

Monadnock  Block,  CHICAGO,  ILL. 


Your 
Satisfactory 

You  can  earn  more,  and  be  independ- 
ent, if  you  learn  a  trade  as  taught 
by  the  Coyne  National  Trade  Schools. 
We  have  the  largest,  best  equipped 
building  in  the  world,  and  our  instruct- 
ors are  the  most  expert.  A  short  time 
spent  in  our  day  or  night  school  will  fit 
you  for  the  best  paying  trades,  such  as 

ELECTRICIAN 
PLUMBER  or 
BRICKLAYER 


L.  L.  COOKE 
Director 


OUR 
HOME 


Men  working  at  these  trades  in  Chicago  earn 
$5.50  for  eight  hours  work.  In  many  west- 
ern cities  they  earn  $7  to  $9  a  day.  You 
can  easily  do  as  well  after  taking  our  course 
of  instruction.  The  demand  for  skilled  work- 
men is  greater  than  the  supply. 
Enter  at  any  time— at  any  age.  We 
give  personal,  practical  instruction. 
Tools  instead  of  books.  Easy 
payments. 

If  you  are  interested  in  bettering  your  finan- 
cial condition,  fill  out  the  attached  coupon 
and  mail  me  personally  for  large 
illustrated  catalog. 

L.  L.  COOKE,  Director 

Coyne  National 
Trade  Schools 

1727  N.  Ashland  Av.^ 

Chicago,  111. 


\x 


COYNE 

Nail  Trade 

Schools,  1727 

Ashland  Av. Chicago 

Please  send  me  with- 
out obligation,  your  free 
catalogue  as  advertised  in 
Popular  Mechanics. 


Name 


O 


Address 

Present 

ccupation 
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POPULAR  ELECTRICITY 


LEARN  TELEGRAPHY 


WIRELESS  OR  MORSE 


GEO.  M.  DODGE 
Pres.  Dodge  s  Insti- 
tute of  Telegraphy 


P.P.  GODLEY 

Chief    Instructor 
W  i  reless    D  e  pt. 


OUR  NEW  BUILDING,  SHOWING  WIRELESS  OUTFIT 

The  demand  for  operators  from  Railroads  and  Wireless  Companies  is  greater  than  the  supply.  The  wages  are 
high,  the  work  easy.  My  school  is  the  only  one  in  the  world  graduating  full  fledged  operators.  It  is  the  oldest  and 
largest  school.  We  occupy  our  own  large  modern  building  equipped  with  Railroad  Train  Wire  and  new  Complete 
Wireless  Station.     Mr.  Godley,  a  well  known  expert  wireless  operator,  is  in  charge  of  our  Wireless  Department. 

No  other  school  offers   you  the  advantages  we   do.     Living  expenses  earned.      Easy  payments;  cor- 
respondence courses  if  desired.      Catalogs  FREE. 
GEO.  M.  DODGE,  President.  DODGE'S  INSTITUTE  OF  TELEGRAPHY,  21st  Street,  Valparaiso,  Ind. 


TELEPHONE  MEN 

CUT  OUT  THIS  AD. 


^'1 


4BU 


A  clear,  teise,  compre- 
hensive work  on  the  con- 
str  u  c  t  i  o  n,  installation, 
care  and  management  of 
telephone  systems  and 
appliances,  including  ap- 
paratus and  methods  for 
testing,  locating  and  clear- 
ing of  "  trouble/'  with 
special  data  on  Farm 
Telephones  of  great  value 
to  builders  or  promoters 
of  Rural  Lines.  179 
pages — illustrated. 

Strong  cloth  covers. 


Send  it  to  us  with  $1.50,  which 
will  entitle  you  to  a  year's  sub- 
scription (new  or  renewal)    to 

Popular  Electricity 

and  your  choice  of  these  valu- 
able books  on  telephony. 

DON'T  MISS  THIS 
BIG  CHANCE 

Both  books  and  2  years'  subscription 
for  $2.50. 


2d  and  revised  edition 
A    practical     and     useful 
treatise    for    workers    and 
students,    in    a  clear   and 
simple  style. 

350  pages,  with  very- 
many  illustrations,  dia- 
grams, circuits,  and  tables. 

Beautifully  bound  in 
black  cloth,  gilt  embossed. 


POPULAR  ELECTRICITY  PUB.  CO. 

Monadnock  Block,  Chicago,  111. 
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POPULAR  ELECTRICITY 


A  Complete  Portable 

Power  Plant 

For  Pumping  or  Shop  Work 

This  is  an  entirely  new  type  of  gasoline 
engine— a  complete  little  Portable  Power 
Plant.  Needs  no  special  foundation,  no  belts, 
shafts  or  arms!  Ready  for  work  inside  of 
fifteen  minutes  after  it  comes!  Everything- 
but  the  gasoline  furnished  with  the  outfit! 
Pumps  800  to  1,000  gallons  per  hour!  Runs 
light  machinery! 


The  Fuller  &  Johnson 
f  ARM 


Electric  Light 


COMPLETE  light  outfits  including 
engine,  dynamo,  storage  battery 
and  switchboard  from  $500  up, 
depending  on  size  and  equipment; 
larger  plants  in  proportion.  Skilled 
attendance  not  necessary.  Same  en- 
gine can  be  used  to  operate  pump- 
ing plant  or  other  machinery.  Engine 
operates  on  gas,  gasoline,  kerosene, 
or  distillate. 


It's  a  Wonder ! 

Nothing- else  like  it.  Has 
4-inch  pulley  for  running 
foot-power  or  hand-power 
machinery.  As  finely  built 
as  automobile  engines! 

Cannot  FREEZE 
or  Overheat! 

Self-cooling-, without  fans. 
Practically  no  vibration.  At- 
tach pipe  for  extra  air  cham- 
ber and  it  will  throw  water 
hig-h  as  a  house! 

The  very  thing-  for  a  little 
■workshop! 

Write  for  FREE  Engine  Book 

and  g-et  the  who'e  story  of 
this  marvelous  little  Power 
Plant— the  fastest  selling-  en- 
gine of  the  day.      Send  NOW! 

Address  FULLER  &  JOHNSON  MFG.  CO.    [35] 
591  Church  St.         [Established  1840]         Madison,  Wis. 


Send  for  catalog  No.  1163  CB. 


FAIRBANKS,  MORSE  &  CO. 

481  Wabash  Ave.,  Chicago,  111. 


^SUNLIGHT   DURING  THE  (/ft 

DARK  WINTER  DAYS 


EVERYBODY  WANTS  LIGHT 

during  the  coming  months,  as  it  becomes 
dark  almost  before  you  realize  it,  so 
right  now  is  the  time  to  equip  your 
factory,  store  or  large  office  with  lamps 
that  can  produce  the  light  nearest  to 
sunlight  at  the  lowest  possible  cost  of 
operation  per  hour,  and  to  accomplish 
this  THE  A-B  REGERERATIVE 
FLAMING  ARC  should  be 
called  to  the  rescue. 

EFFICIENCY 

of  this  lamp  is  so  far  superior  to  the 

ordinary  arc  lamp,  that  the  results 

are  wonderfully  surprising. 


THE.  COST  OF  OPERATION 

has  been  known  to  be  extremely  low 
because  of  the  fact  that  one  trimming 
will  burn  70  hours,  where  one  trimming 
in  the  ordinary  lamp  burns  but  14  to 
1(5  hours,  with  a  candle  power  of  about 
£800,  while  the  candle  power  of  A-B  R 
F  A  is  3400,  which  proves  it's  a  sun- 
light producer. 

These  lamps  arc  adjusted  to 

5-2    amperes    for    1).    C.    and    7 

amperes  lor  A.   C,  and   can    be 

operated  either  in  multiple  from 

100  to  120  volts,  multiple-series,  two 

on    220   to   250,  or   five  on  550  volts. 

Write  today  for  our  special  bulletin  /'. 

/.'.  :'.),  which  gives  full  particulars. 


THE  ADAMS-BAGNALL  ELECTRIC  COMPANY 

CLEVELAND,  OHIO 
CHICAGO  OFFICE:  NEW    YORK    OFHCE: 

303   Dearborn  St. 
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HIGH     GRADE    WIRELESS    EQUIPMENT    FOR     PRIVATE     INSTALLATION 


This  cut  shows  our  1-4  K.  W.  complete  trans- 
mitting outfit,  with  alltheinstruments  mounted 
in  a  beautifulmahogany  cabinet.  This  is  our 
smallest  high  grade  outfit  designed  for  efficient, 
high  class  work.  Alltheinstrumentsare  con» 
nected  and  ready  for  use.  The  setis  complete, 
with  1-4  K.  AV.  Transformer,  Special  High 
Potential  Condenser,  Spark  Gap,  Oscillation 
Transformer  and  Transmitting  Key,  with  all 
necessary  binding  posts,  switches,  etc  It 
unquestionably  is  the  finest  and  most  reason- 
able priced  high  grade  1-4  K.  W.  set  offered  to 
the  public. 

Alltheinstrumentsare  of  proven  worth  and 
absolutely  guaranteed,  and  must  not  be  con- 
f  ou'nded  with  experimentalinstruments.  They 
are  designed  and  constructedf  or  efficient  and 
reliable  work,  and  are  made  with  the  same 
thoroughness  and  care,  and  are  of  the  same  re- 
lative efficiency  as  the  transmitting  sets  we 
furnishfor  Government  and  commercial  Use. 
Do  not  allow  a  few  dollars  to  Stand  in  the  way 
of  your  possessing  a  set  of  instruments  of 
absolute  rel'ablility,  and  with  a  responsible 
guarantee  back  of  them.    We  now  have  practi- 


DUCK,  428  St.  Diair  St.,  Toledo,  0. 


eally  no  competition  iri  the  wifeless  field  for 
high  grade  equipment  for  private  installation, 
andheverhad  any  legitimate  competition  in 
price.  .The  range  of  this  setis  iiorri  30  to  200 
inilesj  depending  upon  geographical  conditions, 
aerial,  etc. 

1-2  K.W.  set  complete,  with 1 1-2  K.W.  instru- 
ments mountedin  mahogany  cabinet..  ..$115 

1  K.AVj  set  complete,  with  1  K.W.  instruments 
mountedin  mahogany  cabinet  . . .. SI  65 

1-2  K.W.  set  complete,  with  instruments 
Separately  mounted.  .....:..;..;... $95 

1  K.W;  set  cqmpletSj  with"  instruments 
separately  mdunted  ..  ,.:..!...:;;;.....  .$  1  35 

2  K.W;  set  complete,  with  instruments 
separately  mounted  ....;.;....: $270. 

Prices  oh  larger  equipinents  on  request  All 
our  transmitting  and  receiving  instruments  are, 
of  course,  sold  separately.  Send  3c.  stamp  or 
coin  (not  sent  otherwise)  for  our  Kew  Big 
Catalog  on  anything  Electrical  or  Wireless. 
Over  40  large  pages  devoted  to  wireless  in- 
struments for  private  installation  and  for  the  ex- 
perimenter. As  an  encyclopedia  of  wireless 
it  is  invaluable. 


Wireless 
Telegraph  Apparatus 


We  manufacture  a  complete  line  of  Wire- 
less Transmitting  and  Receiving  Apparatus 
for  long  and  short  distance  work.  Wireless 
pamphlet  mailed  on  application. 

We  also  have  something  electrical  for  everybody,  described 
and  illustrated  in  catalogue  24E,  200  pages.     Ask  for  it. 

Manhattan  Electrical  Supply  Co. 

1 7  Park  Place,  NEW  YORK         1 88  Fifth  Ave.,  CHICAGO 


WIRELESS  FIENDS 

Look  at  these  prices  on  wireless  goods.  1  inch  spark  coil,  $4.75. 
Double  slide  375  Meter  Tuning  Coil,  $2.00.  Carbon  Detector  50  cents. 
Silicon.  50  cents  per  Ounce.  Wollaston  wire,  25  cents  per  inch.  1;OO0 
ohm  receiver  with  head  band  and  cords,  $3;Q0i  Bending  helix Jor 
large  coils,  $5.00.  Electrolytic  detector;  I1.6P  postpaid:  Tin  foil, 
35  cents  per  pound-     Send  stamp  for  circular'  Of  wifeless  godds. 

KENWOOD  WIRELESS   SUPPLY  CO 
812   E.  46th  Street  Chicago,  111. 


WIRELESS  GOODS  SPECIAL  THIS  MONTH  ONLY 

Tile  complete  outfit  as  per  cut  $1 .50 
Barepoint  Electrolytic 

Detector. 1.00 

Variable  Condenser  Brags 

plate ......   2.50 

Noninductive  Potentiometer,   1.00 
Mineral  detector  holder  worth 

Si. 25. for.  .  . 1 .  1.00 

Double  slide  commercial 
tuner  ............ 

Silicon  detector  holder 

Copper  Pyrites  Zincite,  per  set , 

Wollaston  Wire,  .oooi,  per  inch , 

Junior  tuning  coil  double  slide ,  .    |,50 

No.  10,000  fixed  condenser  oak  polished  case 75 

Write  to  the 

BROOKLYN  WIRELESS  COMPANY 

595p   Broadway  Brooklyn,  N.  Y. 

Brooklyn  and  Xew  York  Boys  are  especially  invited  to  call 
at  our  store. 


3.00 

.75 

.25 

20 


WIRELESS  TELEGRAPHY 

Send  stamp  to  nearest  office  for  full  descriptive  matter  of  our 
"Wireless  apparatus.  Our  telephone  receiver  set,  2000  ohms,  com- 
bines light  weight  and  sensitiveness  with  low  price.  The  head 
band  deserves  special  notice.  Ball  and  Socket  Type  which  gives 
the  pressure  just  where  needed,  at  the  center  of  the  receiver.  6 
foot  cord.  Price  of  complete  head  set,  $7.00.  The  I.  W.  Oil  Key 
was  designed  to  prevent  heating  of  contacts  while  sending  and 
effectually  accomplishes  its  purpose.  Price,  with  oil,  §2.50.  Many 
other  Wireless  instruments  at  best  prices.  Send  for  printed 
matter,  which  illustrates  instruments,  today. 

INTERNATIONAL  WIRELESS  CO.     (  Dept.  E.) 
Lima,  Ohio.  Los  Angeles,  Calif.  Univ.  Sta. 


Murdock  Wireless  Apparatus 


Consists  of  Double  Slide  Tuner, 
detector  with  fixed  receiving  con- 
denser and  is  mounted  on  a  solid 
mahogany  base. 

This  set  will  please  the  most  exact- 
ing experimenter  and  is  without  ex- 
ception the  finest  apparatus  offered 
at  the  price. 

Without  head  phones $8.00 

With  2000   Ohm    double  A  M 

head   phones $15.00 

Code  Card  and  Connection  Diagram 

with  each  set. 


Tunmg  Coil  is  wound  with  enamel 
wire  on  a  special  core  which  will  not 
be  affected  by  climatic  changes.  Spe- 
cial friction  slides.  Will  not  wear  or 
break  the  wire.  Coil  ends  are  made 
from  hard  rubber  composition. 

Will  tune  in  wave  lengths  to  1500 
meters. 

The  Detector  has  the  finest  adjust- 
ment features  and  is  finished  through- 
out in  hard  rubber  and  nickel,  the 
condenser  is  mounted  in  the  base  of 
Detector. 


OUR  NOVEMBER  LIST  SHOWS  THE  FINEST  LINE  OF  WIRELESS  APPARATUS  MADE. 
WM.  J.  MURDOCK  &  CO.,  SO  Carter  St.,  Chelsea,  Mass.  324  Dearborn  St.,  Chicago.  824  Folsom  St.,  San  Francisco. 
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PATENTS 
PATENT  ATTORNEYS 


_*  •  iM  bki  v  fa  Secured  Promptly  and  with  special  regard 
PA  EN  O  to  the  legal  protection  of  the  invention 
!an  J?ooi  rS  ikvUtorTand  manufacturers  sent  free  upon  request 

C    L    PARKER.  Patent  Lawyer 

Patent,,  Caveat,,  TraTeM^, OffS**  Reports  as  to  *«»*«■«,,  Validity  and  Infn^ment. 

rft         '  '  Patent  Suits  Conducted  in  all  States.  ,- 

REFERENCES  =    American Tjre  Co. ,  Automatic* VgUg eMfg»neCo  ^PPg°«  Pg^  fc  JMfltejp. 
Treating  Machinery  Co     Globe  Machine  ^.^"P'Sj^wSdow ShSk ?&C  Macon  Shear  Co.,  Acme 'Cauopy  Co, 

^R^tf^l^'o^telc^^^^f^^^^^Ses  Co.?PNyationa.  Electric  Wed*  Modern 

Ele<M?CArker  on  November!  Rafter havin, rheen  . member o< ■*.  Examining  Corps  of  the  U.S.  Patent  O*.  for 
over  five  yeafa  resigned  his  position  to  take  up  the  practice  of  patent  law.  WASHINGTON.  D.  C. 

AddreM  12  McGILL  BUILDING  WAS"       'r 


PATENTS  that  PROTECT 


— 1 

inps.  I 
L86M 


Samuel  G.  McMeen  Kempster  B.  Miller 

McMeen  &  Miller 

Patent  Solicitors  and  Patent  Experts 
In  connection  with  our   telephone  engineering  practice  we 
make  a  specialty  of  securing  electrical  patents  for  inventors, 
and  of  giving  expert  advice  in   patent  matters.     We  also  have 
facilities  for  marketing  meritorious  electrical  inventions. 
1456  Monadnock  Block  333  Grant  Aye. 

CHICAGO  SAN  FRANCISCO 


~m 


PATENTS 

Difficult  and  Rejected  Cases  Solicited. 
No  attorney's  fee  until  Patent  is  al- 
lowed. Experienced  Personal  Service. 
Book  Free. 

OBED  C.  BILLMAN 


MAIN   OFFICE 
CLEVELAND,   OHIO 


PATENT 

TRADE  MARKS  AND  COPYRIGHTS 
SECURED  OR  FEE  RETURNED 

Send  model  or  sketch  and  description  of  your  invention  for 
free  search  of  the  U.  S.  Patent  Office  Records. 
;    Our  Four  Books  mailed  Free  to  any  address.  Send  for  hes* 
books;  the  hnest  publications  ever  issued  for  free  distribution. 

HOW  TO  OBTAIN  A  PATENT 

Our  Illustrated  80  page  Guide  Book  is  an  invaluable  book 
of  reference  for  inventors  and  contains  100  mechanical  move- 
ments illustrated  and  described. 

FORTUNES  IN  PATENTS 

Tells  how  to  invent  for  profit  and  gives  history  of  successful 
invention,  ^^  jQ  ,nvent 

Contains  a  valuable  list  of  inventions  wanted  and  suggestions 
concerning  profitable  fields  of  invention.  Also  information 
regarding  prizes  offered  for  inventions,  among  which  is  a 

PRIZE  OF  ONE  MILLION   DOLLARS 

offered  for  one  invention  and  $10,000  for  others. 
PATENTS  THAT  PAY 

Contains  fac-similes  of  unsolicited  letters  from  our  clients  who 
have  built  up  profitable  enterprises  founded  upon  patents  pro- 
cured bv  us  Also  endorsements  from  prominent  inventors, 
manufacturers,  Senators,  Congressmen,  Governors,  etc. 

WE  ADVERTISE  OUR  CLIENTS'  INVENTIONS 

FREE 
in  a  list  of  Sunday  Newspapers  with  two  million  circuktioa  ud 
in  the  World's  Progress.     Sample  Copy  Free. 

ELECTRICAL  CASES  A  SPECIALTY 

We  have  secured  many  important  electrical  patents. 

VICTOR  J.  EVANS  &  CO. 

(Formerly  Evans,  Wilkens&  Co.) 
Main  Offices,  615  T  Street,  W.  W.,  Washington,  P.  C. 


HAVE  YOU  AN  IDEA? 


If  so,  write  for 
our  Books: 

"Why  Patents  Pay,"  "What  to  Invent,"  "100 
Mechanical  Movements"  and  a  Treatise  on  Perpetual 
Motions— 50  Illustrations.     All  mailed  free. 

F.  G.  DIETERICH  &  CO. 

r»Ax»ifX  Lawters  and  Bxpihts 
603  OURAY  BUILDING,  WASHINGTON,  D.C. 


EUGENE  C.  BROWN, 


M.  Gill   Bldg. 
Washington,  D. 


Electrical  Engineer  and  Patent  Lawyer 

Member  Bar  V.  S.  Supreme  Court  and  Patent  Bar  As  io<  iatlon. 

Mr  Brown  is  especially  fitted  for  prosecuting  Electrical  Cases  In  the 

Sultslnthe   Courts  on    1  lei  tri<    I  patents,   having 

graduated  as  a.i  i  I    tri.  al  Engineer  from  Lehigh  University,   and  ior 

i  years  was  an  Examiner  in  the  Electrical  Division  of  the  u.  b. 

Patent  Office, 
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For  Owners,  Dealers,  Builders 
Salesmen  and  Chauffeurs 

Cyclopedia  of 

Automobile 
Engineering 


Four  big  volumes —  1 ,700  pages —  1 ,500 
illustrations — full  page  plates — halftones — 
diagrams,  sections,  etc.  Thoroughly  in- 
dexed and  bound  in  half  morocco.  Pre- 
sents the  most  complete  information  on 
the  automobile  industry  —  its  history  and 
development  from  the  time  of  its  invention 
up  to  its  present  state.  Describes  all  makes 
of  machines — mechanisms,  care  of  auto,  art  of  driving — 
a  practical  guide  for  information  regarding  construction, 
maintenance  and  operation.  Contains  complete  instruc- 
tion on  repairing.     Written  by  experts. 

Examine  the  Books  at  Our  Expense 

We  will  send  you  a  complete  set  by  prepaid  express  upon  receipt 
of  coupon.  Keep  them  five  days — give  them  a  thorough  and  careful 
examination.  If  you  do  not  wish  to  keep  books  advise  us  and  we 
will  have  them  returned  at  our  expense.  If  you  keep  the  bocks  send 
us  $2.00  in  five  days  and  $2.00  a  month  until  special  introductoiy 
price  of  $12.80  has  been  paid.     Regular  list  price  $24.00. 

PARTIAL  LIST  OF  CONTENTS 


'-°RRESPONB 


Automobile  Operation — Care — Trouble — Breakdown —  Repairs — Auto- 
mobile Power  Plants  —  Cooling  and  Oiling  Systems  —  Ignition  Systems  — 
Spark  Coils  —  Buying  a  Motor  Car  —  Gasoline,  Electric  and  Steam  Cars — 
Tires — Puncture — Accessories — Driving — Motorcycles  —  Gas  and  Oil  En- 
gines— Fuels — Care  of  Gas  Engines — Electricity — Storage  Batteries — Direct 
Current  Motors — Mercury  Vapor  Converter  —  Primary  Batteries  —  Steam 
Engines  and  Boilers — Valve  Gears — Indicators,  etc. 


Order  promptly  and  we  will  include  FREE  for  one  year,  as  a 
monthly  supplement,  the  TECHNICAL  WORLD  MAGA- 
ZINE, a  regular  $1 .50  monthly,  full  of  interesting  scientific  topics 
written  in  popular  form. 

FREE    OFFER     COUPON 

American  School  of  Correspondence, 

Chicago,  U.  S.  A. 

Please  send  set  Cyclopedia  of  Automobile  Engineering  for 
5  days'  free  examination;  also  Technical  World  for  1  year. 
I  will  send  S2.00  within  5  days  and  S2.00  ner  month  until  I  have 
paid  S12.80;  otherwise  I  will  notify  you  and  hold  the  books 
subject  to  your  order.    Title  not  to  pass  until  fully  paid. 


Name.  .  .  . 
Address.  .  . 
Occupation 
Employer  . 
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Learn 

The 

Auto 

ANY  ONE  CAN  DRIVE  A  CAR-BUT  WHEN  IT  GOES  WRONG?      1  Fade 

BIG  PAY— BIG  DEMAND 

Get  Dyke's  Course  of  Automobile  and  Gasoline 

Engine  Instruction 

Something  new — Read  this — Only  $5  cash 

needed. 

Study  during  spare  time— Dyke's  Course  is  now  only  $10, 
payable  $5  cash  and  $5  in  30  days. 
You  would  never  miss  the  amount. 
The  Automobile  and  Gasoline 
Engine  profession  is  the  best 
profession  and  there  is  a  big- de- 
mand for  help  in  this  line. 

I  f  You  Could  Learn  all  About 
the  Automobile  and  Gasoline 
Engine,  in  fact  be  an  Automo- 
bile Expert,  be  able  to  set  valves 
and  time  the  ignition,  understand 
in  detail  the  engine  in  a  launch 
as  well  as  in  an  auto,  in  other 
words  be  an  Auto  Engineer  would 
it  be  worth  ten  dollars  to  you? 

If  we  could  prepare  you  so 
that  you  could  drive  a  car,  re- 
pair autos  or  launches,  in  fact  so 
thoroughly  understand  the  sub- 
Dyke's  System  is  Something  New.    ject  that  you  could  open  a  repair 

Me  Teach  with  WORKING  MODELS    shop  if  you  wanted,   don't  you 

which   Actually  W  ork,    as   well    as    think  it  would  be  ten  dollars  well 

Lessons  and  Charts.  invested  1 

If  you  own  a  Launch  or  an  Auto  don't  you  know  Dyke's  Course  of 

Instruction  would  be  worth  ten  times  the  cost? 

DON'T  YOU  BELIEVE  WE  CAN  TEACH  BY  MAIL? 

Then  let  us  have  the  pleasure  of  sending  you  a  new  pamphlet,  just  out, 
with  reproductions  of  original  letters  from  Doctors,  Lawyers,  Clerks, 
Mechanics,  Ministers  and  others — Let  us  show  you — 

-      HOW  WE  TEACH  YOU  ; 

by   a  system  of  Working    Models   of 

Engine,  Carburettor,  Magneto,  etc.,  that 

actually  work,  and  our  Interesting  Les- 
sons and  Charts. 
Just  Imagine,  having-  in  your  room 

an  engine  cut   in  half  and  with  each 

and  every  part  lettered  and  numbered, 

also  a  Carburettor  and  Magneto  lying 

on  your  study  table  while  you  study  our 

interesting   course  —  that's    practically 

what   we    give   you    in    our    Working 

models.    You  will  play  with  these  models  like  a  boy  with  a  toy  and  the 

more  you  play  the  clearer  the  subject  will  be  to  you. 

In  Addition  we  give  24  lessons,  which  are  so  interesting  you   will 

finish  them  all — they  are  illustrated  with  34  large  clear  Charts. 

We  Teach  You  everything  there  is  to  learn  aboutthe  Automobile  and 

Gasoline  Engine  such  as  valve  setting,  timing  igi.ition,  how  the  cylinders 

fire,  construction  of  all  forms  of  Magnetos  and  how  to  set  them,  storage 

batteries  and  all  systems 
of  wiring,  and  many  other 
important  subjects. 

Don't  you  think  you 
would  become  inter- 
ested ?  Sure  you  would. 
One  Customer  Said: 

"I've  learned  more  in 
three  weeks  study  of  your 
Course  than  during  my 
ten  years  work  around  the 
shop." 

Another  customer  who 
knew  nothing  about  the 
Auto  or  Gasoline  Engine 
says  he  can  now  run  any 
car  and  set  valves,  etc 

Dyke's  Course  is  the 
only  course  in  the  world 
which  can  successfully  be 
taught  by  mail.  We  use 
wonderfully  clever  Work- 
ing Models  (made  in 
Europe)  of  the  Gcsoline 
Engineand  Magneto  and 
Carburettor  that  actually 
work  and  they  picture  the 
meaning  while  you  study 
our  interesting  Instruction 
Pamphlets. 


STUDY  DURING  SPARE  TIME  AT  HOME 


Mr.  DYKE  was  the  first  Auto  Supply  man  in  America  and  built  the 
fifth  successful  Automobile  in  this  country.  His  experience  is  em- 
bodied in  this  course.  Mr.  Dyke  made  a  special  trip  to  Europe  to  se- 
cure additional  matter  for  this  great  Course.  The  working  models  were 
designed  and  are  made  in  Europe  by  a  leading  mechanical  artist. 

No  matter  how  much  you  would  pay  you  could  not  possibly  get  a 
course  equalto  this  one. 

SPECIAL  TRIAL  OFFER.  Send  us  $5  Cash  and  your  promise 
to  pay  the  other  $5  in  30  days.  We  will  then  send  you  the  Course  and 
will  give  you  two  days  time  for  inspection  and  if  you  don't  like  it  return. 

XMAS  PRESENT — what  would  make  a  better  or  more  sensible 
present? 

INSTRUCTIVE  PAMPHLET 
SEND  FOR  IT  TODAY 

DYKE'S  CORS'P  SCHOOL  MOTORING 

1300  Sew  Bank  Commerce  Bldg.,  ST.  LOCIS 
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TEN  THOUSAND  TELEGRAPHERS  1A/ANTED 

by  railroads,  commercial  companies  and  Wireless  Companies.     Only  schools  in  America  teaching 


We  operate  fifteen  Wireless  Stations.     Main  Line  R.  R.  Wires  in  each  of  our  Institutes. 
Supervised  by  R.  R.  Officials.     Write  for  prospectus. 

NATIONAL     TELEGRAPH     IIN55TITLJTE 


CINCINNATI,  OHIO 


PHILADELPHIA,  PA. 


MEMPHIS,  TENN. 


DAVENPORT,   IOWA 


PORTLAND,  ORE. 


COLUMBIA,  S.  C. 


COPY    THIS    SKETCH 

and  let  me  see  what  you  can  do  with  it.  You  can 
earn  $20.00  to  $125.00  or  more,  per  week  as  illus- 
trator or  cartoonist. 

My  practical  system  of  personal  individual 
lessons  by  mail  will  develop  your  talent.  Fifteen 
years  successful  work  for  newspapers  and 
magazines  qualifies  me  to  teach  you. 

Send  me  your  sketch  of  President  Taft  with  6c 
in  stamps  and  I  will  send  you  a  test  lesson  plate, 
also  collection  of  drawings  showing  possibilities 

THE  LANDON  SCHOOL  ZISESS 

1451  Schofield  Dldg.,  Cleveland,  O. 


LEARN  CHIROPRACTIC 

The  new  method  of  drugless  healing 
EARN  $50  TO  $100  PER  WEEK 

Our  free  book  tells  how  you  can  learn  to  detect  dis- 
ease and  remove  the  cause  by  Howard's  method  of  Spinal 
Adjustment.  Positively  the  most  simple,  direct,  advanced 
and  scientific  method  of  drugless  healing.  Based  on  un- 
erring natural  laws.  Anyone  can  understand  it;  learned 
in  spare  time.  Improve  your  social  prominence  and 
financial  standing  Start  now  on  the  road  to  honor  and 
success.  Write  for  free  bookandspeciai  scholarship  offer 
*"  NATIONAL  SCHOOL  OF  CHIROPRACTIC* 
1732  W.  Congress  St.,  Dept.8       Chicago,  III. 


'T^URN  your  spare  time  into  cash.  No  matter  where 
you  are  employed,  you  can  make  easy  money  and 
lots  of  it  working  for  POPULAR  ELECTRICITY. 
Our  salary  plan  is  the  most  liberal  ever  offered.  Send 
stamp  for  particulars. 

POPULAR  ELECTRICITY    PUB.  CO. 

Circulation  Department 
3Ionadnock  Block  CHICAGO,  ILL. 
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Traveling:  Salesmen  Earn  tlie  Big:g;est  Sala- 
ries of  any  class  of  men  in  the  world.  Over  600,000  em- 
ployed in  the  United  States  and  Canada.  The  demand 
for  good  Salesmen  exceeds  the  supply.  We  will  teach 
you  to  be  one  bv  mail  and  assist  vou  to  secure  a  good  position 
through  our  FltEE  EMPLOYMENT  BIKEAU.  We 
receive  calls  for  thousands  of  Salesmen  and  have  assisted  thous- 
ands of  men  to  secure  good  positions  or  better  salaries.  A  great 
many  of  our  graduates  who  formerly  earned  $25  to  $75  a  month, 
have  since  earned  from  $100  to  as  high  as  $1,000  a  month  and  ex- 
penses. Thousands  of  good  positions  now  open.  If  you  want  to  secure  one 
of  them  or  increase  your  earnings  our  Free  Book  "A  Knight  of  The  Grip" 
will  Bhow  you  how.     Write  or  call  for  it  today.     Address  nearest  office. 

DEPT,  m    NATIONAL  SALESMEN'S  TRAINING  ASSOCIATION 
Chicago,  New  York,  Kansas  City,  Minneapolis,         San  Francisco. 
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D*li»,r»<l  E»»l  of  Oin.h.  tad 
Worth  of  Ohio  Riv.r 


We  will  deliver  a  complete  heating 
equipment  at  your  station  at  factory 
prices  and  wait  for  our  pay  while  you 
test  it  during  60  days  of  winter  weather. 

The  entire  outfit  must  satisfy  you  or 
you  pay  nothing.  Isn't  this  worth  looking 
Into?  Could  we  offer  such  liberal  terniH 
if  we  didn't  know  that  the  Hess  Furnace 
excels  in  service,  simplicity,  efficiency, 
economy  ? 

We  are  makers— not  dealers— and  will 
save  you  all  iniddle.mens'  profits.  No  room 
for  more  details  here.  Write  today  for  free 
48-page  booklet  which  tells  all  about  It. 

Your  name  and  address  on  a  Post  card 
is  sufficient. 

HESS,  BIZ    Tacoma  Bldg.,  Chicago 


CAN'T  YOU  WRITE  WELL? 


/$<ioo\ 

Walter  Thomson 
P.  O.  Box  55,  Fargo,  N.  D. 


Send 


for  a  full  set  of  my  PATENT  PEN 
PRACTICE    SHEETS    and    if   not 

beneficed,   return  to   me  and  get 


YOUR   MONEY  BACK 


State  whether  you  wish  slant  (60°).  medial  (75°),  or  vertical. 

Do  You  Like  to  Draw? 

Sketch  this  face  and  draw  a  face  on  it 

Many  people  have  a  natural  talent  for  draw- 
ing, but  few  realize  the  actual  value  of  it. 
This  school  will  develop  your  talent  in  the 
most  practical  way  so  you  can  sell  your  work, 
and  cartoonists  are  well  paid.  Students  of  this 
school  take  no  financial  rsk.  Enclose  6c.  for  a 
portfolio  of  cartoons  and  sample  lesson  plate# 

THE  W.  L.  EVANS  SCHOOL  OF  CARTOONING* 


'^S.*,    Kinwmnnrp    Rlfte*.. 


Cleveland,   Ohio 


Prof.    G 
Engl 


enung 
ish 


Home  Study  Courses 

Over  one  hundred  Home  Study  Courses  under 
professors  in  Haryard,  Brown,  Cornell  and  lead- 
ing colleges. 

Academic  and  Preparatory,  Agricultural,  Comacrciil. 
Normal  and  Civil  Service  Departments. 

Preparation  for  College,  Teachers'  and  Civil 
Service  Examinations. 

250  page  catalog  free.     Write  to-day. 

THE  HOME  CORRESPONDENCE  SCHOOL 

Dept.    100,  Springfield,  Mass. 


ELECTRICITY 

Practically  and  Individually 

TAUGHT 

Our  pupils  actually  handle  the  tools  and  ma- 
chinery.— Instructors  stand  beside  them, direct- 
ing, criticising  and  showing  them  how  to  work. 
^  — Day  and  Evening  sessions. — Call  and  in- 
spect our  school  and  equipment  or  write 
for  prospectus. 

New  York  Electrical  School 

40  West  17th  Street.  New  York 


IA/IRELESS 

For  the  month  ol  Dec  ember,  we  ha\  e  marked  down  our  prii.es  on  all 
wireless  goods.  Our  wireless  spark  mils  reduced  10  percent  All 
complete  wireless  receiving  and  sending  outfits  reduced  is  percent, 
A.UtO-1  olicr<  rs  complete,  75  cents.  1-  i\cd  cmidi  users,  80  tents.  Hare 
point  electrolytic  detei  tors.  Si.  15.  Junior  tuning  i  oils,  two  slides,  5 1.65- 
Large  commercial  tuners,  double  sliders,  regular  14.50  now  {3.00, 
Universal  detector  stands,  75  cents.  Variable  condensers,  '>  plates, 
12.00.  Potentiometer,  new  styl< .  resistant  e  up  to  500  ohms,  Jl.25,  Zinc 
Spark  Gaps,  50  cents-  i-j  K.  W.  Transformer  Colls,  $6.75.  Adjustable 
condensers,  with  six leyden  Jars,  12.00.  Large  special  sending  Helix, 
|3,00.  Silicon,  per  OUm  e,  40  cents,  Zlnt  ite  and  copper  pyrite,  50  cents 
per  set.  Carborundum,  20  tents  per  ounce.  Professional  style 
ret  civors,  2001)  ohms  per  pair,  regular  17.00  now  $6.00.  Head  receivers 
2000  ohms,  double  leather  bead  band,  two  receivers,  regular  $5.00  now 

$4.00  per  pair  complete.     Wollaston    wire II,    per    inch,   25   cents. 

Ball  bearing  sliders,  25  cents  each.  1-4  Inch  square  rod,  highly 
nickel  plated  at  25  cents  per  foot.  Precision  Coherers,  Sl-00-  Coherer 
and  decoherer,  $1.50.  All  parts  to  all  instruments  sold  separately. 
Send  2  <  nit  stamp  for  our  new  1910  catalogue.  The  above  pri<  es  do 
not  i"'  lude  postage.  Send  enough  postage  if  you  want  above  articles. 
I  f  you  send  too  much  we  will  refund!  Our  store  is  open  every  evening 
until  11  P.  M,  Call  if  you  can.  Send  2  cent  'tamp  tor  our  railway  and 
novelty  catalogue. 

THE   I.   W.   T.   WIRELESS 
728  (P)  Broadway 


Brooklyn,  N.  Y. 
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POPULAR  ELECTRICITY 


POWER 

You  get  the  enjoyment  out  of  Life 
<  that   nature    intended    you    should 
have,  if  health  prevails. 

The  Swedish  Electric 

Vibrator 


Swedish  Electric  Vibrator 
No.  5 

Operates  on  any  electric  light  current,  anywhere,  direct 
or  alternating. 

The  only  massage  Vibrator  that  gives  the  TRUE 
Swedish  rotary  movement,  fast,  medium  or  slow._  Noise- 
less in  its  operation,  mechanically  perfect  and  with  ordi- 
narv  care  will  last  a  lifetime. 


*25 


oo 


^will  cultivate  your  system  up  to  the  top  notch  stand- 
ard; it  will  CURE  nearly  every  ailment;  it  will  give 
you  VITAL  POWER;  it  will  throb  and  thrill  you 
into  a  tireless  human  engine  with  POWER  to  think 
TWICE  AS  CLEARLY  and  DO  twice  as  MUCH. 
When  you  come  in  from  a  hard  day's  work,  it  will 
SOOTHE,  REST  and  REVITALIZE  you  from 
head  to  foot;  it  will  cause  your  blood  to  go  LEAP- 
ING and  BOUNDING  through  your  veins  and 
arteries;  cause  the  flow  of  nerve  fluids  to  saturate 
the  innermost  nerve.  You  can  actually  feel  disease 
and  weakness  being  driven  from  you  and  NEW 
LIFE  and  power  being  generated. 

The  50,000  penetrating,  revitalizing  strokes  per 
minute  convey  to  the  flesh  a  very  peculiar  vibration, 
unlike  any  sensation  you  ever  realized.  It  SETS 
LOOSE  in  the  blood  and  lymphatic  vessels  all  stray 

and  impure  matter  that  CLOG  UP  the  capillaries.     These  im- 
purities are  poisoning  and  weaking  your  system  and  need  only  to 

be  RATTLED    LOOSE,  combined  with  blood  so  that  it  can 

and  will  be   TAKEN   OUT   OF   THE   BODY  through   the 

excretory  organs. 

It  takes  a  big,  illustrated  book,  with  charts  and  diagrams 

and  instructions  in  PLAIN  ENGLISH  to  SHOW  and  TELL 

HOW  OUR  VIBRATOR  will  cure  any  ailment,  correct  any 

physical  condition.    We  will  send  it  to  you  FREE.    Our  Great 

Expert  will  write  you  a  special  letter  of  advice  on  ANY  male  or 

female  disorder,  disease,  or  condition,  FREE  of  charge,  if  you 

will  write  us  a  history  of  YOUR  or  YOUR  FRIEND'S  case. 

Don't  neglect  to  write  us  today. 

Our  Vibrator  runs  with  batteries  or  any  electric  light  cur- 

rent;  works  in  the  farm  home  as  well  as  where  they  have  electric 

lights,  comes  in  an  elegant,  portable  case,  including  six  cells  of  Swedish^Electric  Vibrator 

powerful  electric  batteries,  and  all    the   different   applicators.  No.  2 

Full  and  complete   instructions    accompany   each   outfit      So      g,^t^its^wnpow«fd|ytet 

simple,  a  child  can  safely  operate  it.   Electric  shock  absolutely 

impossible.     Write  now  for  the  big,  FREE  book.     We  pay  aJ). 

express  charges  on  Vibrators. 

Swedish  Electric  Vibrator  Company 

611-621  Farragut  Avenue  CHICAGO,  ILL. 

-- "■■--- "--ir         '  -i        irr     ■-  —  r      ■  __^^„^ "*^^^Tii""""iT—~~"*"'^~*"~""""r'""'""""  "* 
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5,  but  for  the  use  of  those  not  having 
access  to  the  electric  light  current. 


$15.22 


POPULAR  ELECTRICITY 


NEW    HOLIDAY    OFFER 

SPECIAL  LOW 
PRICE  ON  THIS 

POWERFUL 

Solenoid 
Electric 
Engine 

Runs  like  Lightning. 

THIS  engine  is  made  to  run  for 
a  long  time  on  one  cell  of 
dry  battery.  This  without  doubt 
the  best  made  electric  engine  for 
its  size  on  earth. 

The  base  and  frame  are  made 
from  cold  rolled  steel; — the  coil  is 
hollow,  thereby  allowing  the  driv- 
ing shaft  to  be  operated   on    the 
solenoid  principle. 
The  position  of  the  reversing  lever  controls  the  speed  and  direc- 
tion the  engine  will  run.  '  .  , 
Speed  about  ,000  revolSs  per  minute.     Two  or  three  cells  of  battery  mcreases  speed 

anwro^rd.ovUdeyvices,  attract  attention  in  a  sbow  window  run  a  small  fan,  and  is  a 
•*5&$&SZEtt££S&*  ^A^^^'ZiVf^  in  Englisb  vermillion  red, 
™MChE  ™rf?ngi„e  cLmesln^lob'iS  'box  "wKonfp.Tdfrections  for  operating.  Mfar*  eludes  Prep.,4,  .0  any  address 
in  the  United  States,  on  recetp.rf   ^^   ^^  CANADA  75   CENTS  EACH. 

SWEDISH  AMERICAN  ELECTRIC  CO.,  1755  Berwyn  Ave.,  Chicago,  111. 


These  are  only  a  FEW  of  the  things  we  make;  we 
make  several  hundred  mor,  .  all  at  incredibly  low  prices. 

Send  TODAY  2c.  postage  for  our  great  120  pare 
electrical  cyclopedia  No.  6,  containing  hundreds  of 
articles,   especially  WIRELESS  goods. 

*  ELECTRO  IMPORTING  CO. 

NEW     YORK    CITY 


86B    W.    Broadway 


You  can  concentrate  the  light  where  it's  neei  ,d 
most— you   can   save   your  eyes  and  light 
bills  if  you  have  a 

BADGER  LAMP  STAND 

In  the  library — at  the  piano— at  the  office  desk 
-you  obtain  a  stream  of  light,  just    where   you 
want  it,  at  a  touch  of  the  finger,    I  >ne  lij  lit  in  a 
BADGER  PORTABLE   is  betterthaa  six  In  a 
chandelier.     The  BADGER  is  just  the  thing  to 
read  — to  sew,— to  plaj  cards.-dress— and  shave  by 

The  BADGER  PORTABLE  LAMP  STAND    is 
strongly  constructed,  and  its  handsome  appearani  <■     - 
makes  it  an  ornament  to  any  room.  Base   oi    either     r 
Mahogany,  Brush  Brass,  or  Oxidized  <  opper.    The      ] 
stand  is  extensible  from  2   1-2   to    S   feet   from   the 
floor.      The    arm    can   be  adjusted   to  throw   light 
from  a  hundred  different  angles. 

Sold  by  Electrical  Dealers  and  Department  Stores 
Everywhere.  If  not  at  your  dealer,.— look  for  the 
ii. one  "BADGER"  on  the  base,— send  us  his   name, 

ami  the  pni  <•, 
and  the 
complete  t  a  m  p 
stand,  ready  For 
the  turning  on 
of  the  i  in  rent, 
will  be  shipped 
yon  Immediately, 

express   prepaid. 

Money    ba<  k    if 

you're     not     en- 
tirely satisfied. 

The 
Vote- Berg  r    Co. 
1200  (inn     St. 

I.n<  rossf, 
Win. 
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POPULAR  ELECTRICITY 


WIRELESS  APPARATUS 

This  Mineral  Detector  has  been  designed  to  meet 
the  requirements  of  Amateurs  wishing  to  experiment 
with    minerals   as    used   by    Commercial 
stations. 

Carborundum,    Silicon,    Perikon,    Iron 
ryrites,  etc.,  can  be  used  with  this  detector. 
Its  line  micrometeradjustment  makes  it;he 
most  sensitive  detector  in  use. 

The  above  minerals  have  been 
testedin  ourDetector  by  a  U.  S. 
Naval  Expert,  v.-ho  has  proven 
thatthe  instrument  has  respord- 
ed  to  messages  from  1000  to  l?00 
miles,  this  being  under  normal 
conditions.  Detector  mounted  on 
HardRubberbase;bymail$l.  12 
o^c*^rrs     e-  (foralimited  time  only).     Send 

Zestempfor  out  Wireless  catalogue,  illus.,  diagrams. 


THE    BARNES    VARIABLE    SPEED 
Alternating  and   Direct  Current  Motor 


1-12  and    1-8 

-I.  P.      The   011I3-  high     speed, 

ingle  phase,  alternating   motor 

that    absolutely      will    not 

heat. 

Armature  and  field  pieces 
are  laminated. 

Brushes  are  self-ad- 
justing. 

The  1-12  H.  P.  size  for 
al  1  famih-  washing  ma- 
chines. 

The  1-8  H.  P.  size  for 
coffee  mills,        printing 

presses,  etc. 

We  also  manufacture  a  1-12 
H.P  A.  C.  or  D.  C-  Dental 
Motor  with  chucks  for  emery 
wheels  and  buffing  purposes. 
All  motors  guaranteed.  Re- 
sponsible agents  wanted. 


BARNES  MFG.  CO.,  Susquehanna,  Pa. 


EVERY    BOY    HIS   OWN  TOYMAKER 

Greatest  boys'  book  ever  written.  Tells  how  to 
make  a  Steam  Engine,  Camera,  "Windmill, 
Microscope,  Electric  Telegraph,  Telephone, 
Magic  Lantern.  Boats  of  every  kind,  kites, 
balloons,  toys,  wagons,  bows  and  arrows,  stilts, 
animal  traps,  etc.  Over  200  pictures.  This 
book  and  catalogue  only  10c.  postpaid. 

Commercial  Electric  Co. 

Dept.  5,  Kewanee,  III. 


ATTENTION!      PLEASE!! 

These  hig'b  g-rade  Wireless  Coils,  like  the 
illustration,  are  perfectly  balanced, 
•wound  with  the  hig-best  quality  of  enam- 
eled wire,  and  are  capable  of  producing- 
g-ood  hot  spark  from  1-2  inch  to  2  l-2inches 
in  length.  Prices  extremely  low.  Storage 
Batteries  of  the  very  highest  tvpe  and 
quality,  capable  of  delivering  6  volts  for  60  ampere  hours  and 
guaranteed  for  1  year  for  811.00.    Large  discount  to  dealers. 

"Write  today  for  particulars. 
LEMKE-BRIGGS  ELECTRIC  CO.    (Dept.  P.E.)    Milwaukee,  Wl». 


V 


SAVE  YOUR  EARS  FROM  STRAIN 

by  using  our  rubber  air  cushions 
which  eliminate  much  of  the  out- 
side noise.     Thousands  in  use. 

Sample  order  by  mail,  prepaid,  40  cts. 

Send  for  Bulletin  20  F  2. 

The   Holtzer-Cabot   Electric   Co. 

395-7  Dearborn  St.,  Chicago,  Illinois. 

«o 

ELECTRIC 


GOODS     FOR     CHRISTMAS. 

The  World's  Headquarters  for  Dynamas, 

Motors,    Fans,    Toys,    Batteries,    Belts, 

Bells,  Pocket  Lamps,  Toy  Railways,  Books,  etc.      We   undersell 

All.    Fortune  for  Agents.    If  it's  electric  we  have  it.     Big  Cat.  3  cts. 

OHIO  ELECTRIC  WORKS.  CLEVELAND,  OHIO 

"How  to  Construct  a  Practical 
Wireless  Telegraf" 

With  illustrations,  diagrams,  and  fine  copy  of  the  Codes,  25c    A  2o 

stamp  brings  our  bulletin  of  wireless  supplies. 

CHICAGO  WIRELESS  SUPPLY  CO. 

Room  620,  Auditorium  Office  Bldg.  Chicago,  III. 


HOW  TO  TEST 

With  a  Voltmeter 

resistances,  batteries,  coils,  etc.,  and  to  locate 
trouble  on  telephone  and  other  cir- 
cuits, described  in  our  catalog  No. 
14.  Send  for  it.  It's  free  and  de- 
scribes also  our  accurate,  compact 
and  inexpensive  voltmeters,  am- 
meters and  volt-ammeters. 

L.  M.  PIGNOLET,  78  Cortlandt  St.,  NEW  YORK 


IT 


RISK    1   CENT- 
MAKE   *  2200.00! 


K  orst ad  did  it  in  2  weeks.  Hundreds  making  phenom- 
enal earnings  the  "Allen  Way."  Stoneman.  $2,300 
in  60  days— Langley,  $115  first  day. — Eeese  eaw 
60  people,  sold  55;  result,  $320.  WE  START  TOU~ 
Experience  don't  matter — Credit  given.  Strange 
apparatus. m    Gives  every  home    bathroom   for  $£, 

Energizes  water.    Cleanses  almost  automatically. 

New,  exciting  business.  Risklc.  (a  postal) for  proof. 

THE  ALLEN  MFQ.  CO.,  1640  Allen  Bldg.,  Toledo,  0. 


Teach  Yourself  Arithmetic 

M"ith  a  set  of  Arithmetic  Help.  Any  and  all  examples  and 
problems  in  arithmetic,  from  the  easiest  to  the  hardest, 
are  worked  out  and  explained  so  anyone  can  understand. 
For  the  student  or  business  man.  Easy  and  simple.  Two 
|  volumes;  630  pages;  over  200  illustrations  and  color 
plates.  Bound  in  red  silk  cloth.  Most  complete  ever 
published.  S2  veill  bring  a  set  prepaid  anywhere.  Send 
for  a  set.  If  not  pleased,  return  at  our  expense  and  get 
your  money  back.     Order  Today. 

STANDARD  SALES  CO.,  28  Fifth  Av.,  CHICAGO 


TELEGRAPHY  TAUGHT 

in  the  shortest  possible  time.  The  Omnigraph  Automatic 
Transmitter  combined  with  standard  key 
and  sounder.  Sends  you  telegraph  mes- 
sages at  any  speed  just  as  an  expert  opera- 
tor would-     Five  styles,  $2  up;  circular  free. 

OMNIGRAPH    MFG.   CO. 

H  Cortlandt  Street  Jfew  York 


Mr.  Field 


GOVERNMENT  POSITIONS 

A  Civil  Service  ilanual  by  Ewart,  Field  and 
Morrison  prepares  for  the  examinations. 

Adopted  by  over  500  Business  Colleges,  Y.  M. 
C.  A.'s,  and  Public  Evening  Schools. 

Three  volumes  with  maps,  $2.50  postpaid 

250  page  Home  Study  catalog  free.    Write  to-day. 

THE  HOME  CORRESPONDENCE  SCHOOL 


Dept.   129,  Springfield,  Mass. 


ROTH 


ELECTRIC  MOTORS 
POLISHING  LATHES 
FORGE  BLOWERS 
SPECIAL  MACHINERY 


ROTH  BROS.  &  CO. 


419  W.  Adams  St. 
Chicago,  III. 


136  Liberty  St. 
New  York  City 


TWO  COMPLETE  TELEPHONES 

READY  TO  INSTALL    $A  .25 

Guaranteed  satisfactory  or       " 

money  cheerfully  refunded. 
CENTRAL  TELEPHONE  &  ELECTRIC  CO. 
2139  Lucas  Avenue  St.  Louis.  Mo. 


VENTRILOQUISM 


Learned  by  any  Man  or  Boy  at  Home.     Small  cost. 
today  2-cent  stamp  for  particulars  and  proof. 
0.  A.   SMITH,   ROOM   1222—2040  KNOXVILLE  AVENUE,   PEORIA, 
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POPULAR  ELECTRICITY 


THE  RADIO  TELEPHONE  HOLDER 

IS  INDISPENSABLE 

in  the   Home    ox*  in  "the  Ofiice 
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The  Radio  is  a 

is  adaptable  to 
— wall  or  floor 


I/J 


.■^ 


positive  boon  to  every  one  who  has  a  telephone— either  in  the  office 
any  make  of  telephone  and  can  be  fastened  to  roll  or  flat  topped 
It  keeps  the  desk  or  table  clear,  the  telephone  up,  out  of  the  w 
construction  permits  the  telephone  to  be  used  from  any 
angle  and  any  position  — sitting  or  standing  — anywhere 
within  a  radius  of  four  feet.     The  slightest  touch  will  move 
it  up,  down,  sideways  or  in  a  complete  circle. 

The  Radio  is  simple  and  strong  and  remarkably  handsome. 
Anyone  can  install  it  in  five  minutes  without  disturbing 
either  the  telephone  cords  or  the  wiring.  The  suspension 
joint  is  ball-bearing  — insuring  ease  of  motion.  All  parts 
are  malleable  and  non-breakable.  It  is  beautifully  finished 
in  fine  enamel  and  oxidized  copper. 

How  the  Radio  Works 


i 


m 
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Branch 

115  W.  Sixth  Street 

Kansas  City 


The  telephone  can  b  e 
used  in  a  standing  posi- 
tion by  a  person  of  any 
height. 

It  permits  a  child  to  use 
the  telephone  with  per- 
fect ease. 

Sitting  or  standing,  you 

can  adjust  the  telephone 

to  exactly    the  position    £""; 

desired. 

It  permits  telephoning 
in  a  recumbant  position 
from  any  angle. 

In  the  dining  room— per- 
mits telephoning  at  the 
table.  Not  in  use  is  up— 
out  of  the  way. 


It  is  never  in  the  way 
but  always  ready  for  in- 
stant  use  sitting  or 
standing. 

It  permits  you  to  adjust 
the  telephone  to  your 
position. 

Your  caller  on  the 
opposite  side  of  desk  can 
telephone  without  either 
of  you  getting  up. 

It  permits  one  telephone 
to  serve  three  or  more 
people  perfectly. 

The   telephone    can    be 
tilted  at  any  angle.     Re- 
leased it  resumes  its  nor- j 
mal— vertical  position. 


Sent  on  Ten  Days  Trial 

The  orice  of  the  Radio  Telephone  Holder  is  $3.50-bu  t  a  sin  all  part 
of  its  real  worth.  Send  us  the  price  today  and  we  w.ll  send  you  the 
b iKKest  convenience  ever  offered  to  telephone  users.  1  ry  it  ten 
days-and  if  not  more  than  pleased-tell  us  so  and  we  will  give 
you  your  money  back. 

Swedish  -American 
Telephone  Company 

£!  "'rfLiriP„tinn       Buy  from  manufacturer,  d.rect  and  sare  two  or  three  profits. 
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5235-5237 
Ravenswood    Park 

Chicago 
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POPULAR  ELECTRICITY 


■The  American 
School 

Vc      o 


for  aw 
id  pos 


FOR    THE 
UNTRAINED 


Which  Will  You  Choose? 

Will  it  be  "  Just  a  Common  Job"  at  small  pay  or 
one  of  the  well  paid  positions  which  the  American 
School  of  Correspondence  can  train  you  to  fill  ? 

Many  poorly  paid  but  ambitious  men  have  over-come  greater  obstacles  than 
those  which  confront  you — have  been  trained  by  the  American  School  to  fill  a  good 
position  at  big  pay. 

It  is  easy  to  acquire  training.    Choose  the  position  you  desire  to  hold  by  marking 

and  mailing  the  coupon  below.    Let  us  send  you  a  complete  solution  of  your  problem. 

The  American  School  is  the  greatest  practical  training  school  in  the 

world.      It   will  come  to  you   no  matter 

where  you  live  and  train  you  in  your  own 
spare  time — in  your  own  home. 

Make  your  choice  today  by  filling  in 
and  mailing  the  coupon.  There  is  no 
obligation.  The  American  School  sen'4 
complete  information  quietly  and  promptly 
by  mail — not  by  an  agent  to  bother  you  in 
your  home  or  at  your  work.  We  will 
tell  you  frankly  and  honestly  just  how  we 
can  help  you. 

Mail  the  free  information  coupon  today 

American  School  of  Correspondence 

CHICAGO,  u.  s.  A. 


FREE   INFORMATION    COUPON 

American  School  of  Correspondence: 

Please  send  me  your  Bulletin  and  advise  me  how  I  can 
qualify  for  position  marked  nX.n 


.Book-keeper 
, . .  Stenographer 

.Accountant 

.Cost  Accountant 

.Systematizer 

.Cert'f'd  Public  Acc'nt 

.  Auditor 

.Business  Manager 
. . .  Commercial  Law 


. . .  Draftsman 
. .  .Architect 
. .  .Civil  Engineer 
...Electrical  Engineer 
, .  .Mechanical  Engineer 
, .  .Sanitary  Engineer 
. .  .Steam  Engineer 
...Fire  Insurance  Eng'r 
. .  .College  Preparatory 


NAME 

ADDRESS '. 

OCCUPATION 

Pop.  Elect,  i-io  Bus. 
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Hot  Water  and  Steam  Heat 
For  New  or  Old  Buildings 

Our  Wonderful  offer!    It's  Within  the  Reach  of  All 

will  guarantee  that  J^ery  a^  f  ^  f  ^  dgf  ects  and  also  ^    ^nt 

installed  according   to  our   plans    and  in- 
Si-Asa^^a  -  -  -  --■'-a=— _  structiona  will  give  you  abso- 

^V^      ^""^^^^^^ilia^^j^^^^^^^Bsg^  lute    satisfaction. 

We  allow  .  ^^^^^^S 

RStS5S^^l«^*>5feSSJ  all  material 
yoflSS^edf^egiveyouperm^^n £ygJJJ*£»  We  stand  all  return 

to  us  and  you  will  receive  a  refund  or  tne  yuj. 

30  to50  Per  Cent  Saved  if  You  Buy  from  Us 

We  Furnish  All  Necessary  Instructions 

,„        •  A^vordinarymechaniccaninstalltheseplantS 

essary  tools.  Here's  the  Proof  of  the  Pudding 

Learn  From  the  Experience  ot  Others,     n  ostofflceadtesse30faOTofbe.ow  furnished 

We  „a.e  Wdreds  of  unsoiicited  testings  in  our  po_     **•-- 

,n  applicatioa.  INSTALLED  PLANT  WITHOUT  PLUMBERS    All) 

"TSBSSltSfSr* flSS*  tasked  and  it  works  ^^"HjSffiSStfMf 


HERE  IS  ONE  IN  NOME,  ALASKA 


Chicago  House  Wreckin  |  Co    Chicago  IU^  ^  fa  and  „  working  fine. 

U*££%£™  "wSmng  you  ^u^^rg-n.  FITZGERALD 

Our  Free  Book  of  General  Information 

*       v™v  "fVcZ  TFca^er  Comfort;'  a  book  of  128  hand 
Write  at  once  for  our  free  book    Cold  g«        f  rge  if  yQU  tl0n 

somely  illustrated  pages.  We  ggg^vering  f  ully  every  phase  of 
the  name  of  this  pubhca ^om  Besides  c  luabl*sug5?estions  covering 
the  heatinjquestion  it  contains  ^anfsovcontain9  f  un  information  re- 
the  care  of  your  heating  Plant.     «  a i  devoted  to  Plumb- 

SnkSr^touhav^inini3rvertisement. 


Everything  [i3  entirely  Batia- 


~^ 


mention       •">-  ^ __ 

Our  5.  >Page  Book  of  Bargains  Mailed  Free  to  You. 

Ask  For  No.  891 

trated  Catalogue  containing  a  lull  my  material  line 

We  cairy  in  stock  practically  evem       fc        rjoors,  Structural 
that  is  manufactured.     Lumber  &^n      Furniture,  Household 
Iron,  n™K"**tf^£™i&2^LK.  Wire  .and  Fencmg; 

I      We  a"rWiITvOTi  to  write  us  today  J 

CHICAGO  HOUSE  WRECKING 

COMPANY,       m  k  lron  s,s" CHICAG0 


£   ~«-iii>Whi 


"'J.  y.  jt- 


Brand  New 
Hot  Air 
Heating 
Plants. 
Prices  lower 
than  anyone 
else  will  sup- 
j\     ply  you. 
Every  arti- 
cle used  in 
these  plants 
pu.ir.intc'  .1 
absolutely  brand 
new  and  first 
class  in  every 
particular.       If 
you    already 
lave  a  heating1 
plant  ins'         : 
in   your  home 
and   are    not 
satisfied   with 
every  part  of 
it    write     us. 
Perhaps  w  e 
c  I  n     rem 

the   fault   01 

exchange iu 


Thor-Electric 

Laundry  for  the  Home 


Operated  from  any  Electric  Light  Fixture 


- 


€S3      - 


:s  % 


>S* 


Above  are  shown  the  Thor-Electric  laun- 
dry machines — the  most  complete  and 
satisfactory  outfit  of  its  kind  for  the  Home. 

The  Thor  Ironing  machine  is  operated 
by  the  same  motor  that  runs  the  Washer 
and  Wringer,  from  any  electric  lamp  fixture. 

With  this  laundry  outfit  the  hardest  work 
of  the  home  is  made  the  easiest—  and  for 
One-tenth  your  present  wash-day  cost. 

Thousands  of  women  in  every  state  in  the 
Union  who  are  using  Thor-Electrics,  simply 


place  their  soiled  clothes  in  the  smooth, 
wooden  cylinder,  turn  on  the  electric  light 
and  in  ten  to  fifteen  minutes  the  most  dainty 
garments  and  heaviest  blankets  are  washed 
beautifully  white  and  clean,  without  a  parti- 
cle of  wear  or  rub  on  the  clothes  and  with- 
out any  effort  on  your  part. 

You  ought  to  know  more  about  this  won- 
derful Laundry  outfit — and  the  labor  and 
expense  it  will  save  you. 

Send  us  a  postal  today  for  full  particulars, 
regarding  the  Thor. 


WASHES,  WRINGS  AND  IRONS 
FOR  2  CENTS  AN  HOUR 


HURLEY  MACHINE  CO. 


2611  Flatiron  Building 
NEW  YORK 


General  Office 
31  S.  Clinton  Street 
CHICAGO 


71  First  Street 
SAN  FRANCISCO 


PRICE  10  CENTS  IN  THIS  ISSUE  j  An  Electrica[v^^ 


The  Big  "Fuel 

and  Furnace  " 
Number  of 
Practical 
Engineer 
is 
Out. 


This  big 
230  -page 
book  comes 
with  23  other 
fine  numbers 
which   will  reach 
you,oneeachmonth, 
for  the  next  two  years 
— during    all  of   1910 
and   1911  —  the  cost  to 
you  is  only  $1.50  and  you 
get  this  nickel  plated*  poc- 
ket screw  driver  free.      If  you 
want  to  get  posted  and  keep 
posted  on  electrical  subjects,  here 
is  your  chance.    It  means  a  steam  and 
electric    engineering    magazine  of 
authority     reaching    you     each    month 
— a  big  complete    manual    on    Furnace 
Practice  and  a  convenient  pocket  tool  all 
for  $1.50.      Your  money   will   never  again 
get  you  so  much.       Simply  sign  and  tear  out 
and  return  the  attached  coupon  with  your  check, 
money  order  or  $1.50   cash,    and   you'll    receive 

the  Fuel  and  Furnace  I\  umber  and  Pocket  Screw 
Driver  by  return  mail.     When  you  get  them  if  you 
don't  like  them  you  can  have  your  money  back. 
s  During   1910    and     1911   the  articles  in    each 

\<C\      mumber  of  PRACTICAL     ENGINEER 
on  electrical  matters  will    alone    be 
worth  to  you  far  more  than  the  $1.50 
— many  times  more. 

Feb.        K^ 

\^>  Tear  out  and  send  in  the  cou- 

Practical^       P°»     today -with    your      $150. 
17     rf;  v"-       Canadian  Subscribers  add  one 

engineer       U       dollar  extr&  for  postage. 

35  9  Dearborn  St.,       vfc 
CHICAGO,  ILL. 


Get  your  copy 
now.       Its   price 
is  50  cents,  but  will 
be  sent  to   you  without 
extra     cost    if    you  mail  us 
your  subscription  this  month — 
do  it  today  if  you  possibly  can,  for 
our  supply  of  this  big  special    number 
is  small.    It  is  a  number  you  ought  to  have. 
It  gives  everything  you   need    to    know    about 
Combustion,  Fuels  and    Furnaces  —  packed 
full  of  practical,   usable   information  that 
you  can  apply.     Make  this  big  fine  num- 
ber a  permanent  part  of  your  engineer- 
ing library.       Nothing  on  the  subject 
is    so      strictly      up-to-date.        Its 
carefully  worked   out   tables   will 
save    hours    of     your     valuable 
time   and   a   lot   of  tedious 
figuring. 


Nfc 


\ 


N^ 


For  the    enclosed  Si. SO,  send  \  <• 

me  Practical  Engineer  for  two  years  \.^ 

and  include  without  cost,  the  big-  ^40  \^ 

page  "Fueland  Furnace"  number  and  > 

the  combination    pocket  screw   driver, 
which  I  understand  will  be  sent  by  return 
mail.     I  understand  that  my  money  willbe 
cheerfully    refunded    i  f  I'm  not  thoroughly 
satisfied  with  my  bargain. 


Name .\&        359 


Address- 


City. 


State. 


Practical 
Engineer 


Occupation 


\ 

\ 


Dearborn  St. 
CHICAGO 


POPULAR   ELECTRICITY 


The  Strongest  and 

Easiest  Way 


To  fasten  things  electrical, 
is  by  the  use  of 

STAR 

SCREW 

ANCHORS 


Will  positively  resist  anyL 
pull  within  reason.  Easy  to '* 
fasten  your  switch -boards  and 
motors  now.  Simply  insert  shield  in  hole. 
Run  screw  through  object  to  be  fastened, 
on  into  shield  in  wall  and  fasten  tight.  The 
Anchor  expands  and  the  inner  end  grips 
hard  and  tight  and  can't  be  pulled  out. 

Samples  and  complete  catalogue  10  will  be  mailed 
you  upon  request. 

STAR  EXPANSION  BOLT  CO. 

Catalogue  Department  10 

149  Cedar  St.,  New  York  City 


Only 
25c 

Postpaid 

Special  Stamped 
Cloth  Covers 


Thorough 

Instruction  in 

Theory 

and 

Appb'  -ation 


®  0 

9 

LNratED. 
%IEEc|c0? 


Only 
50c 


Postpaid 

Full  Leather 
Full  Gilt 


272  pages 
Vest  Pocket 
Size 

with  116 
Illustrations 


A  wonderful,  unique  little  work.  Xotc  a  few  0}  the  press 
comments: 

"A  most  remarkable  book,  the  like  of  which  has  never 
been  attempted  before  in  this  country  or  Europe." — Phila- 
delphia  Item. 

"Will  prove  of  immense  value  to  students  of  electricity 
and  to  all  those  interested  in  any  way  in  penetrating  into 
the  mysteries  of  this  strange  force." — St.  Paul  Globe. 

"The  make-up  of  this  very  compact  little  work  is  espe 
cially   pleasing.     It   will  be  found  very  convenient  to  the 
electrician  or  the  student." — Milwaukee  Journal. 

"One  of  the  most  useful  of  Vest  Pocket  Reference  Books 
is    the   'COMPEND    OF    ELECTRICITY,'  a  desirable 

handbook  for  the  student  and  the  practical  electrician." — 
Chicago  Evening  Post. 

Send  for  a  copy  today 

POPULAR  ELECTRICITY  BOOK  DEPT. 

Monadnock  Block,  Chicago,  111. 


Place  the   Electric    Toastove 
on  your  table — 


A  charm  to  every   meal. 
You  cannot  resist  it. 


It   is    so    cheerful! 


The  most  fascinating  application  of  Electricity. 
Simply  connect  to  any  lamp  socket,  snap  the 
switch.  The  wonderful  heating  element  glows — 
is  radiant  with  incandescence!  Its  compelling 
attraction  warms,  delights  every  face  centered 
around  it. 

A  Hundred  Happy  Uses — 

It  makes  toast,  quickly,  perfectly;  serves  all  the 
purposes  of  a  small,  compact  "stove,"  clean, 
simply  operated;  is  readily  movable,  producing 
just  the  heat  wanted  in  any  part  of  the  house, 
at  any  time;  a  joyful  help  in  entertaining, 
unique,  serviceable; — a  need  in  your  home. 

And  You  Have  This  Definite    Assurance  — 

Should  a  "burn-out"  occur  in  the  heating  unit 
of  a  Toastove  within  one  t/esr  from  dale  of 
purchase,  while  operating  at  the  voltage  for  which 
designed,  we  guarantee  to  replace  the  entire  device 
wit  J  tout  clmrge. 

We  will  prepay  the  delivery  charges  right  to  your 
home  for  its  net  price  of  $5.00. 

Direct  us  Now 


HOSKINS    MANUFACTURING    CO. 

Electric  Furnaces  and  Heating  Appliances 
463  Lawton  Avenue,   DETROIT 


** 


Sent    Free   on   Request  —  a   copy   of  our   handsome 
descriptive   booklet,    "The   Cheery   Toastove" 

l  no 
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POPULAR   ELECTRICITY 


How 

Much  Does  This 

Cost  You? 


Are  you  wasting  valuable  time  and  paying  good  money   to   he 
unfinished  work  hauled  around  your  factory  from  one  machine  to  another- 

Why  don  t  you  locate  your  machines  where  the  work  is? 
"Impossible,    you  say.  "can't  run  line  shafts  and  belts  there- 
That's  the  point  exactly 

Equip  Your  Machines  with  Fort  Wayne  Motors 

and  you  can  locate  them  anywhere 

The  chances  are  they  will  save  from  35%  to  50%  of  the  power  you  are  now  wasting 
in  transmission,  and  even  more  when  only  a  part  of  your  machines  are  running. 

Dispense  with  an  engineer,  save  floor  space,  get  rid    of    the    cumbersome    shafting 
and  belting,  and  pay  for  just  the  power  you  use. 
You  can  save  the  price  of  the  motors  in  a  short  time,  and  greatly   increase   the 
quantity  and  quality  of  your   work. 

BUT  --  there's  a  big  difference  in  motors  and  "it  will  pay  you  to  investigate 
vour  claims 

FORT  WAYNE  ELECTRIC  WORKS 

1604    BROADWAY,  FORT  WAYNE.  INDIANA 
I  -ctorie»:   Fort   Wayne,   Indiana  and   Madison,   Wisconsin 
Branches'   All   Large  Cities 


Send 

Today 

for  ZA  poqe 

dullef/ri'Motor *  Drives n 


HERE'S  THE  ANSWER 

To  your  "Wireless"  Questions 

and  by  the  best  authorities 

on  the  subject. 

Includes,  in  addition  to  "Wireless  Telegraphy 
Made  Simple,"  in  five  parts,  by  Victor  H. 
Laughter,  "Wireless  Telephone  Receivers"  and 
"Construction  of  a  Wireless  Transformer,"  by 
Alfred  P.  Morgan,  and  "How  to  Make  a  Polar- 
ized Relay." 

ALL  FOR  25  CENTS 

This  entire  series  of  articles  appeared  in  issues 
of  Popular  Electricity  now  out  of  print.  They 
contain  just  the  information--,  necessary  for  the 
construction  and  operation  of  simple  wireless 
equipments,  in  plain,  simple  language  within  the 
comprehension  of  any  amateur. 

We  have  revised  and  printed  them  in  book 
form,  fully  illustrated,  with  wiring  diagrams  and 
wireless  codes,  which  will  be  immensely  helpful 
to  you  in  your  work. 

PRICE,  ONLY  25c.  PREPAID 

The  edition  is  limited,  so  send  in  your  order  at  once. 

POPULAR  ELECTRICITY  BOOK  DEPT., 


J10NADN0CK  BLOCK, 


CHICAGO,  ILL. 
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~^T^„r  *  .    ~     Whan  ytur  subscription  expires,  you  will  find  a  renewal  blank  enclosed  here.  You  »hould  fill lout  and  return 
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wrapper  of  your  magazine  shows  the  Issue  With  which  your  aubscription  ends. 
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POPULAR   ELECTRICITY 


Will  You  Give  a  Home 

Test  to 

Johnson's  Under-Lac 

At  Our  Expense 

We  want  you  to  know  Johnson's  Under-Lac  by 
actual  proof  and  real  test. 

One  trial  will  convince  you  how  far  superior  it 
is  to  shellac  or  varnish. 

How  much  simpler,  more  economical,  easier  and 
more  satisfactory  to  apply. 

Let  us  send  you  a  bottle  free  and  prepaid  and  our 
illustrated  booklet  "The  Proper  Treatment  of  Floors, 
Woodwork  and  Furniture"  which  answers  every  ques- 
tion on  the  care,  preservation  and  beautifying  of  every 
wood  surface— is  full  of  valuable  hints  and  helps  on 
home  decoration. 

Johnson's  Under-Lac 

imparts  a  beautiful,  brilliant  and  lasting  finish  to  floors,  woodwork 
and  furniture— over  surfaces  being  dressed  for  the  first  time,  over 
dye  stains,  filler  or  the  bare  wood;  over  an  old  finish  of  any  kind. 

You  know  the  fault  of  varnish.     It  is  thick,  sticky — dries 
slowly  in  a  mottled  way. 
Under-Lac  dries  evenly  and  quickly— but  not  too  quickly,  like  shellac, 
which  laps  and  crawls  and  dries  before  it  is  well  on.    Under-Lac  is  thin,  elastic — 
dries  hard  in  half-an-hour.  Use  it  for  any  purpose  for  which  you  would  use  shel- 
lac or  varnish.  Johnson's  Under-Lac  produces  splendid  permanent  finish. 

For  Linoleum  and  Oil  Cloth 

It  brings  out  the  pattern  to  best  e  dvantage,  giving  a  finish  as  glossy  as  new;  protects  from 
wear  and  makes  cleaning  easy.  ^  The  most  economical  because  it  goes  farthest  and  lasts  longest 
Gallon  cans  $2.50.     Smaller  cans  down  to  half  pints.  # 

Write  today  for  the  samples  and  our  book  of  Home-Beautifying  Suggestions.    Edition  P.  E.  2. 

Clip  coupon  or  take  down  address  now. 


\ 


S.  C,  Johnson  &  Son 

Racine,  Wisconsin 


^  v 


"The  Wood  Finishing 
Authorities" 


\ 


\ 


%. 
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POPULAR   ELECTRICITY 


Are  you  prepared  for  this  call — no  matter  from  which  department  it  comes?  Just  think  what 
it  would  mean  to  have  constantly  at  your  elbow  for  consultation,  an  expert  on  the  very  problems 
that  puzzle  you.     That's  just  what  you  would  have  in  the 

Cyclopedia  of  Applied  Electricity 

LUH|jj_j L|_llL««_ll«lMMMJU«MJJILI.IIIIIIMiM— W^M  —  IIMMII— ■—^——■—■llllllll  Will  II  llll  I    11^— 1 1  !!!■■■  ■■  — 

Six  Big  Volumes — Bound  in  Half  Morocco — 2,896  Pages  7x10  inches — printed  on  special  paper  in  large, 
clear  type — 2,000  full  page  plates,  diagrams,  formulas,  etc. 

Written  by  t'nirty  expert  Electrical  Engineers,  the  biggest  men  in  the  profession.       It  is  a    working    guide    for  the  student  or  practical 
electrician,  or  a  ready  reference  work  for  the  expert. 

Examine  These  Books  5  Days  at  Our  Expense 


So  confident  are  we  that  the  books  are  just   what    you    want,  that  we  will  send  them  to   ycu  by  prepaid  express you  keep  the 

books  5  days — examine  them  carefully,  test  them,  apply  them  to  your  every-day  work.       If  satisfied  that  the  bo"ks  are  the  most 
complete    and    comprehensive    work    ever    published  on  electricity,  keep  them,  send  $2.00    within    five  days  and  $2  00  a  mon.h 
until  you  have  paid    $18.80,  the    special    introductory    price — the    regular    list    price    is   $36.00.      If    not  suited  to  your  needs, 

notify  us.     We  will  send  for  them  at  our  expense.     Fill  in  and    mail   the  coupon  today — the  books  will  be 
sent  you  at  once. 

IMPORTANT  SUBJECTS   TREATED  IN  DETAIL 


Electric  Wiring — Electric  Telegraph — Wireless  Telegraphy  -Telautograph     Theory,  Calculation,  Design   and   Con 
struction  of  Generators  and  Motors— Types  of  Dynamos  and    Motors — Elevators  -Direct   Current   Motors — Direct- 
Driven  Machine  Shop  Tools — Electric  Lighting    -Electric  Railways — Alternating  Current  Motors     Single  Phase 
Electric  Railway— Management  of  Dynamos  and  Motors— Power  Stations     Central  Station  Engineering — Storage 
Batteries— Power  Transmission — Alternating  Current  Machinery — Telephony  -Automatic  Telephone     Wireless 
Telephony — Telegraphone,  etc.  


Special  Offer  If  You  Mark  and  Mail  Coupon  Promptly 

For   a  short   time  we   will   include,    as   a   monthly   supplement,    for   one   year,   the 
TECHNICAL  WORLD    MAGAZINE.       This  is  a  regular  $1X0    monthly,  full  of 
Twentieth  Centur/  Scientific  facts,  written  in  popular  form.      Also  contains  the 
latest   discuss;ons   on    timely   topics   of    invention,     discovery,     industry,     etc. 

AMERICAN  SCHOOL  OF  CORRESPONDENCE 
CHICAGO,  U.  S.  A. 
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Help  the  Magazines  get  a  "Square  Deal" 


Let  every  reader  of  Popular  Electricity  lend  a  hand  to  prevent  contemplated  legis- 
lation which  if  passed  will  increase  the  postage  rates  on  all  magazines  and  publications, 
aside  from  newspapers,  to  an  almost  unbearable  degree.  You  are  all  magazine  subscribers 
and  if  the  tax  upon  magazines  proposed  by  President  Taft  goes  into  effect  it  will  seriously 
hamper  the  publisher  in  giving  you  biggest  and  best  magazine  for  your  money  and  at  the 
same  time  will  necessarily  cause  a  general  increase  in  the  price  of  magazine  subscriptions. 

Some  years  ago  Congress  authorized  the  Post  Office  Department  to  carry  all  magazines 
through  the  mails  at  a  uniform  rate  of  one  cent  a  pound.  This  was  done  for  your  benefit 
as  readers  not  for  our  benefit  as  publishers.  It  was  done  to  give  you  access  to  good  litera- 
ture at  a  moderate  price — to  encourage  people  to  read. 

Now  it  is  shown  that  there  is  a  deficit  of  $17,000,000  in  a  year  in  the  Post  Office  Depart- 
ment, which  the  President  says  is  largely  due  to  this  one  cent  rate  on  second  class  matter. 
Consequently  he  wants  the  rate  raised  sufficiently  to  wipe  out  this  deficit,  which  may  amount 
from  five  to  seven  cents  a  pound  additional. 

It  is  true  that  the  magazines  themselves  are  carried  at  a  loss  but  look  at  the  profitable 
first-class  mail  business  which  they  originate,  which  is  money  in  the  pocket  of  the  Govern- 
ment. Look  at  the  tons  of  letters  that  go  back  and  forth  between  the  publishers  and  their 
subscribers  and  patrons,  look  at  the  tons  and  tons  of  other  letters  which  go  between  maga- 
zine advertisers  and  magazine  readers. 

The  deficit  due  to  magazine  carrying  is  only  an  apparent  deficit — money  taken  out  of 
one  pocket  and  put  into  another,  so  to  speak. 

Now  as  to  what  you  can  do:  This  matter  is  up  before  a  committee  in  Congress.  It 
must  not  be  pushed  through  without  public  protest,  for  it  is  fudamentally  wrong.  To  help 
prevent  this  unjust  tax  write  (1)  a  postal  today  to  Hon.  J.  W.  Weeks,  Chairman,  House 
Postal  Committee,  Washington,  D.  C.  Just  say:  "I  wish  respectfully  to  protest  against 
any  increase  in  the  postage  on  periodicals."  (2)  Address  a  similar  postal  to  your  Con- 
gressman, Washington,  D.  C.  (3)  Get  up  a  simple  petition  addressed  to  "The  Honor- 
able Senate  and  House  of  Representatives  of  the  United  States  in  Congress  assembled," 
and  send  it  to  Washington  with  as  many  names  attached  as  possible. 

Do  one  or  all  of  these  things  and  do  them  now. 

Remember  this  new  tax  is  going  to  affect  you  in  the  end,  for  it  would  be  a  specific  tax 
on  each  and  every  publication  mailed  and  would  be  so  burdensome  that  eventually  the 
subscriber  would  be  called  upon  to  bear  at  least  a  large  portion  of  it. 

Popular  Electricity  Publishing  Co. 


POPULAR  ELECTRICITY 


By  leaps  and  bounds  that 
have  amazed  the  commer- 
cial world,  electric  lighting 
has  forged  to  the  front.  Introduced  only  thirty  years 
v  ago,  today  one  thousand  millions  of  dollars  are 
devoted  to  lighting  this  country  by  electricity.  The  latest  electric  lamp 
doubles    the  light   efficiency  of   man's  most  useful  servant— Electricity. 


General 

MAZDA 

The  latest  development 
sten)  lamps  give  double 

You  should  now  have  electric  light 
in  your  store  because  more  people 
buy  more  in  the  pure-air  bright-light 
store,  you  should  have  electric  light 
in  your  home  because  now  G.  E. 
MAZDA  lamps  make  it  a  low-cost 
luxury. 

You  should  have  electric  light  in 
your  factory  because  workers  work 
better  in  pure  air  under  ample  and 
steady  light. 

GENERAL    ELECTRIC 

The  Largest  Manufacturer  of  Electric 
-     --j    DEPARTMENT  30 


Electric 

LAMPS 


in  metal  filament  (tung- 
the  light  for  equal  cost 

You  should  have  electric  light  in 
your  office  because  progress,  health 
and  economy  all  now  demand  it. 

Ask  Your  Electric  Light 
Man  or  Dealer 

He  will  tell  you  the  merits  of  G.  E. 
MAZDA  Lamps. 

Call  him  up  today  for  detailed  in- 
formation of  cost  and  saving — or, 
write  direct  to  us. 

COMPANY 

Apparatus  in  the  World 

SCHENECTADY,  N.  T. 
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Don't  Buy  this  Book  until  You  have  Seen  It 


Over  512 
Large 
Pages 


Over  400  complete 

Songs  with 
v         Words  and 

":-!  Music 


Of  all  new  things  the  newest  is  "  Heart  Songs,"  com- 
panion volume  to  the  world-famous  "Heart  Throbs," 
and  yet  it  contains  some  of  the  oldest  things  in  the 
world — the  good,  old,  favorite  songs  and  melodies 
that  will  never  die.  We  haven't  space  to  list  its  four 
hundred  titles,  but  one  thing  is  sure — that  old  scr.£ 
you've  almost  forgotten  is  there,  words  and  music,  to 
open  up  again  the  floodgates  of  memory. 

"  Heart  Songs"  is  the  only  book  in  the  world  in  which  25.0C0  music- 
loving  people  united  in  their  selection  of  the  "best"four  hundred  sor.£,s 


HERE    IS    OUR    OFFER 

Heart  Songs  must  be  seen  to  be  appreciated.  If  your  book  store 
does  not  have  it  Lll  in  the  coupon,  giving  name  cf  ycrr  dealer,  and  wc 
will  send  a  book  to  you  through  him  for  your  inspection.  It  costs  us 
money  to  do  this,  but  we  have  so  much  faith  in  the  bock  itself  that  we 
know  if  this  advertisement  has  interested  you  to  the  e::tent  of  asking 
us  to  let  you  see  a  copy,  it  will  practically  sell  itself,  and  a  lot  more  to 
your  tnends.  Handsomely  bound  in  Gold  and  Garnet 
with  illuminated  cover.  Price  $2.50  net 

CHAPPLE  PUBLISHING  CO.,  Limited,  Boston,  Mass. 

Kindly  send  me  through 

(dealer's  name) 
(address) 

a  copy  of  "  Heart  Songs"  for  inspection.     If  it  fulfills  the  promise 
of  your  advertisement  I  want  it. 

Name 

Address 

If  you  prefer  you  can  omit  the  dealer's  name   and   enclose  $2.50 
direct  to  us.    We  will  return  your  money  if  the  book  is  unsatisfactory. 


What  the  New  York  Times  Says 
About  "Heart  Songs": 


"As  might  have  been  expected,  the  book  contains  nearly  all 
the  favorites  of  an  earlier  and  less  sophisticated  generation. 
Old,  yellowed  sheets  of  music  published  'before  the  war,'  and 
the  songs  of  tne  war  itself:  love  songs  and  college  songs, 
and  the  nymns  that  are  dear  to  a  plain  people  were  sent  in  uy 
tne  competitors.  Yet  the  proportion  of  music  that  is  realiy 
good  music  is  not  s.nall.  The  'Tannhauser'  song  of  the 
'Evening  Star'  is  sandwiched  between  Raymond's  'Take  Me 
Home'  and  George  Cooper's  'Sweet  Genevieve.'  The  classics 
of  popular  song,  fro  n  'the  Campbells  Are  Coming'  and  'Annie 
Laurie,'  the  foU  songs  that  have  withstood  a  sea  change,  the 
persistent  airs  of  Michael  William  Balfe,  are  as  inevitably  in 
such  a  Oook  as  Stepnen  Foster's  once-familiar  tunes,  and  the 
old  American  love  songs  of  the  'Bonny  Eloise'  and  'Juanita' 
type.  Nobody  would  expect  to  miss  here,  of  course,  a  single 
song  of  Franz  Abt.  They  are  all  in  evidence,  including  'When 
the  Swallows  Homeward  Ply.'  But  Handel's  'Angels  Tver 
Lright  and  Fair,'  Mendelssohn's  T  Would  That  my  Love,' 
Sch  ibert's  'Sylvia'  and  the  familiar  setting  of  Ben  Jonson's 
'Drink  to  Me  Only  with  thine  Lyes'  are  music  of  a  difierent 
quality,  music  that  no  cultivation  of  the  ear  and  the  mind  can 
ever  Danish  to  ooscurity.  Of  course,  we  have  the  'Lohengrin' 
bri  lal  chorus,  and  Verdi's  'Trovatore'  melodies,  with  adapted 
words.  They  ara  surelv  a  ~iong  the  popular  songs.  Sullivan, 
too,  is  largely  represented,  while  the  patriotic  songs,  the  national 
hv  ins  of  various  countries,  the  real  darky  songs  and  the  imi- 
tations of  blacit  minstrelsv's  palmy  days  are  all  here. 

"ihera  has  been  no  attempt  whatever  at  arrangement  or 
classification.  That  was  found  impracticable.  One  may  pick 
up  the  book  at  random  and  surely  encounter  an  old  friend  by 
merely  turning  the  page.  Words  and  music  alike  are  given, 
and  it  would  be  difficult  to  sav  what  has  been  omitted.  The 
ran-re  is  large  in  date  and  quality.  There  are  melodies  whose 
origins  are  forgotten.  There  are  soms  of  the  present  hour  by 
Victor  Herbert.  'Yankee  Doodle'  and  'The  Star-Snangled 
Banner.'  'Kathleen  Mavourneen'  and  'Bohunkus'  jostle  each 
other,  with  the  'Krminie'  lullabv,  'When  the  Springtime  Comes, 
Gentle  Annie,'  and  T  Lost  Mv  Money  on  a  Bobtail  Nag'  close  at 
hand.  'Barbara  Allen'  and  'Believe  Me,  If  All  Those  Endearing 
Youn^  Charts'  are  side  by  side.  The  book  has  a  nositive 
historical  value." — New    York  Times,  October  30,  1909. 


What    the    People   Who    Have 
Bought  "Heart  Songs"  Say: 


These  rare  selections  can  spring  from  nothing  short  of  soul 
depth.  I  hope  they  will  spread  as  far  as  boo^s  can  be  made 
known. —  Guy  Brink  Morse,  Minneapolis,  Minn. 

Heart  Songs  received.  I  would  say  that  I  am  very  much 
pleased  with  same.  I  expect  many  hours  of  pleasure  in  review- 
ing some  of  the  songs  I  hummed  as  a  boy,  lcrty  to  forty-five 
years  ago.  Heart  Songs  should  be  in  all  homes. — E.  G.  Rtid, 
Boston,  Mass. 

Why  do  I  like  Heart  Songs?  Because  there  are  songs  in  it 
that  my  grandfather  used  to  sing — songs  l.iat  I  used  to  sing 
when  a  child  with  my  father.  My  latncr  naa  oi  e  of  the  sweetest 
voices  I  ever  heard  and  I  cannot  keep  tne  tears  Irom  falling  when 
I  hear  the  old  songs.—  Mrs.  M.  Hubbard  Eicldhouse,  Elkhart, 
Ind. 

I  think  it  is  a  grand  book;  a  fine  collection  of  dear  old  songs 
and  hymns.  Son  e  are  among  the  first  I  learned  to  sing,  and 
some  we  used  to  sing  in  Sabbath  School  and  in  t;ie  fchecihouse. 
I  think  it  is  all  we  could  desire  in  such  a  Look,  and  I  IhinK  they 
will  make  ideal  Christmas  presents. — Mrs.  A.  T.  Terry,  Iron- 
ton,  Wis. 

I  cannot  tell  how  much  I  appreciate  the  copy  cf  Heart  Songs 
I  just  received.  I  have  glanced  through  it,  and  am  certainly 
delighted  to  know  that  at  last  there  is  a  tccl\  wherein  one  can 
practically  find  all  the  favorites,  and  in  such  a  substantial 
form,  too.  As  a  friend  and  a  Canadian  I  thank  you  for  gather- 
ing this  magnificent  collection  of  gems. — Louis  E.  Schwartz, 
Literary  Editor,  The  Berlin  Daily  'lele^raon,  Berlin,  Ont. 

Heart  Songs,  which  must  take  its  place  in  /  irerican  musical 
literature,  and  which  I  prize  most  highly,  is  now  with  me,  to 
hold   and   to   keep. 

Do  you  have  time  to  think  how  many  households  are  speak- 
ing in  praise  and  thankfulness  to  you  for  Lie  beautiful  result  of 
your  patient,  persistent,  high-minded,  extensive  research  and 
labor,  real  labor,  in  paving  us  our  favorite  songs  in  this  most 
valuable  collection  under  one  cover?  Now  we  have  the  dear 
old  songs  at  hand.  Books  and  books  there  nay  be,  but  only  one 
Heart  Songs.    . 

Being  a  young  enthusiast  during  the  Civil  War,  there  is  no 
group  of  songs  to  fit  all  states  of  mind,  in  my  view,  as  the  war 
songs. — Mrs.  LoiAze  M.  Stewart,  Somerville,  Mass. 
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3to5 
Years 
Learning 
a  Trade 

We  Teach  you  Quickly 
and  Thoroughly 


We  teach  you  more  thor- 
oughly and    more    accu- 
rately  than  the   old   ap- 
prentice  system.        Hun- 
dreds of  satisfied    money- 
making   graduates    who 

Earn  $5.00  to  $8.00  Per  Day 

prove  it.     Our  equipment  and  our  methods 
are   far   ahead  of  any   other    institution    in 
America.    Our  schools  are  open  every  work- 
ing day  in  the  year.     You  can  enter  any 
time.    There   is   no   age    limit.     We    have 
students  from  i6to  60.    We  have  no  classes 
— you   get  individual  personal   instruction. 
Tools  and  practical  working  ideas  take  the 
place  of  books.    Drawing  and  estimating  are 
included  with  each  trade,    and  prepares  the 
students  for  the  best  positions,  or  to  start  a  busi- 
ness for  themselves 

Let  us  teach  you  Plumbing,  Electricity,  Bricklaying  or    BRICKLAYING 
Mechanical  Drafting  and  assist  you  to  a  good  paying  posi- 
tion upon  graduation. 

No  woman  or  machine  can  take  your  job    in  these    trades. 
Now  is  the  time  to  begin. 

Sent  FREE— Laree  illustrated  Catalog  giving  full  particulars  of 
our  entire  instruction.  Write  tor  it  today  and  start  on  the  road  to 
independence  and  a  large  income.     Address  me  personally. 

L.  L.  COOKE,  Director 

COYNE  NATIONAL  TRADE  SCHOOLS 

1730  N.  Ashland  Ave.,    Cor.Wabansla  Ave. 
CHICAGO,  ILL. 


Learn  a  Profitable 

Trade  in  a 

Practical  Way 

It   pays  to   learn  a  trade.       The 
skilled  worker   is  given  prefer- 
ence everywhere  and  the  man 
with  a  trade   is   independent 
for  life.    No  trades  will  pay 
vou  as  well  as  those   of  the 

Electrician 
Plumber 
Bricklayer 

and 

Mechanical 
Draftsman 

We  teach  these  trades  by 
practical,  individ- 
ual instruction 


under  ac- 
tual work- 
ing condi- 
tions, and 
are    the 
first    and 
only  schools 
that    do    it. 
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An  Interesting  Proposition 

You  Can  Have  Your  Choice 

of  these  Practical 
Books  on  Electricity— 
the  best  of  their  kind 
—with  a  Handy  Elec- 
trical Dictionary  (see 
small  cut)  containing 
over  4800  electrical 
terms  and  phrases 
with  7  pages  of  dia- 
grams—if  you  will 
send  us 


■ 


JSX&£ 


6^'' 
•'-^v 
'**& 


m 


As  adopted  by  the  fire  un- 
derwriters of  the  United 
States.  Contains  the  Na- 
tional Electric  Code  ex- 
plained with  numerous 
illustrations,  with  the  neces- 
sary tables  and  formulae 
for  outside  and  inside 
wiring  and  construction 
for  all  systems.  Over 
150,000  Copies  Sold. 


Up-to^-date  and  most  com- 
plete%bookon  "Wireless" 
yet  pub  \lished.    Full  direc- 


tions for 
perimental 
apparatus 
coils   of   all 
mensions 
wireless  sta 
Includes  Naval 


constructing   ex- 
sets,  and  various 
winding   spark 
sizes  and  di- 
tuning  of 
tions,    etc. 
Station 


rules,  with  codes,  X  etc., and 
several  chapters  \  on  wire- 
less telepliony.X  All  in 
simple  language.  V  200 
pages,  fully  il  \  iUs- 
trated,  with  \  q 
■»to  additional 
full  page  ^^^^  half 
tones  showing 
installation  of 
"Wireless"  in  the  U.  S. 
War  Ships  and  Ocean 
liners. 


One  Paid  Yearly 


To  Popular  Electricity 


Three    ^^"volumes 
one.   y/"^       Con 
ing  Elec 
Voltaic 
ity  and  Mag 
Everything 
plained. 


gmner 
Trade 
you 
pag 


in 
tain- 

tricity, 
Electric- 
netism. 
simply   ex- 
For   the   be- 
in  the  Electrical 
this  book  is  what 
want.      Over  280 
es  fully  illustrated. 
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m 


m 
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One  of  the  latest  and 
most  valuable  works  on 
electricity  for  the  ama- 
teur or  practical  electri- 
cian published.  Tells  you 
in  easily  understood  lan- 
guage everything  you  should  know 
about  various  electrical  instruments 
and  apparatus  of  all  kinds,  with 
instructions  for  conducting  inter- 
esting experiments  with  inexpen- 
sive materials  and  tools  easily  ob- 
tained.  206  pages,  fully  illustrated. 

Remember — we  cannot  give  vou  these 


AT  ONE  DOLLAR 

(Canada  SI. 35,  Foreign  $1.50) 

And  25c  additional  to  cover  packing  and  ship- 
ping charges  on  the  books. 

The  subscription  must'be  for  some 
one  not  already  a  subscriber  to  POPU- 
LAR ELECTRICITY  and  your  own  sub- 
scription will  not  do.  We  give  you  the 
books  for  getting  us  a  new  subscriber— 
not  for  subscribing  yourself. 

POPULAR  ELECTRICITY  appeals  to 
all  classes  of  readers — has  something  of 
interest  for  everybody.  Your  friend — 
neighbor — business  associate — fellow  em- 
ploye— any  one  of  the  people  with  whom 
you  come  in  contact — only  needs  to  have 
you  call  attention  to  our  magazine  to  be- 
come interested  and  give  you  a  subscription. 

A  few  minutes  work  will  win  you  the  books. 
Many  of  our  readers  have  already  taken 
advantage  of  this  offer.      Why  not  you? 

Don't  let  this  chance  slip.  Select  the 
book  you  want,  send  in  the  subscription 
with  remittance  (including  the  25c  for 
charges)  and  we  will  forward  book  and 
dictionary  at  once. 

books  with  your  own  Subscription 


POPULAR  ELECTRICITY  PUB.   CO. 

Monadnock  Block,  Chicago,  111. 

Gentlemen:     Enclosed  find  $ for  which  send 

POPULAR  ELECTRICITY  to  (subscriber's  name  and 
address  here      Not  your  own.) 

Name Town 

St.  &  No State 


Send  me  HANDY  ELECTRICAL  DICTIONARY 

and  (name  of  book  wanted) 

as  per  your  special  offer. 

Write  your  name  and  address  plainly  on  space  below. 


N  ame Town . 


St.  &  No State. 

— — —— ^— ■BE—— nil  1 1  ■iiimij  mn  '  '  ■    -i      i»  ■ 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


MAZDA  LAMPS 


For  the  purpose   of    ensuring  that   the  incandescent  lamps   manu- 
factured   by    them,    respectively,    shall  have  the  advantage  of  the  latest 
discoveries  and  inventions  in  the  art,  wherever  made,  the  foremost  lamp 
companies  of  America  have  made   arrangements  whereby  the   technical 
staff  of  the  Research  Laboratory  of  the  General  Electric  Company,  in 
collaboration  with  the  technical  staff  of  the  National  Electric  Lamp  Asso- 
ciation and  others,  shall  regularly  follow  the  work  which  is  being  done  in 
the  factories  and  laboratories  of  the  leading  foreign  and  American  lamp 
companies,   and  shall   keep    constantly  informed    as  to  the  progress  and 
development  in  methods  and  processes  in  each,  distributing  the  information 
thereby  secured  to  the  lamp  manufacturing  companies  enjoying  the  benefits 
of  this  arrangement,   and  selecting  from  all  known  materials  and  processes 
those  best  fitted  for  each  different  style  and  type  of  metal  filament  incan- 
descent lamp  made  for  or  by  the  respective  American  companies. 

For  the  purpose  of  identifying  the  lamps  made  in  accordance  with 
the  information  thus  obtained,  the  Research  Laboratory  has  adopted  as  a 
trade-mark  the  word 


MAZDA 


and  its  presence  on  any  metal  filament  lamp  evidences  that  the  expert 
knowledge  and  selective  skill  of  its  technical  staff  entered  into  the  pro- 
duction of  that  lamp  and  that  the  best  materials  and  processes  known  to 
it  as  fitted  for  that  type  of  lamp  have  been  employed  in  its  manufacture. 


Nattnttal  Ikrtrir  Uamp  Aauirfetum 


CLEVELAND 
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THE  MEMBER  COMPANIES  OF  THE 

N  attnnal  Ebrtrtr  Ham;r  Azmtrntxan 

have  an  annual  capacity  of  50,000,000  incandescent  lamps. 

Their  Aggregate  manufacturing  floor  space  exceeds  35  acres. 
They  employ  6,000  people. 

They   expend   $400,000   annually   in   Research,    Development   and 
Engineering. 

They  maintain  the  most  extensive  lamp  testing  facilities  in  the 
World  by  which  their  acknowledged  supremacy  in  Lamp  Quality  13 
maintained. 

They  manufacture  a  more  varied  line  of  Incandescent  lamps  than 
any  other  interest  in  the  world. 

The  Member  Companies  of  the  NATIONAL  ELECTRIC 
LAMP    ASSOCIATION    were   the 

First  to  develop  and  place  on  the  market  a  40  watt  Tungsten  Lamp. 
First  to  develop,  demonstrate  and  put  on  the  market  the  Tantalum 
Lamp  for  Street  Railway  Service. 

First  to  develop  and  place  on  the  market  the  5  watt  Tungsten  Sign 
Lamp. 

First  to  develop  and  place  on  the  market  Tungsten  and  Tantalum 
Lamps  for  Train  Lighting  Service. 

First  to    develop   and   place   on   the   market    Tungsten    Lamps   for 
Automobile  Service. 

They  now  announce 


THE  MAZDA  LAMP 


These  are  a  few  of  the  latest  achievements  of  the  Member  Com- 
panies; some  of  v/hose  individual  records  date  from  the  first  commercial 
appearance  of  the  incandescent  lamp. 


Co-Operation,  Progress,  Quality 
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Co-Operation,  Progress,  Quality 

MAZDA  LAMPS 

The  MAZDA  lamps  will  be  furnished  by  the  following  member 

companies  of  the 

Natumat  Elertrtr.  Cmtaj  Aaanriatum 


The  Banner  Zlr:tric  Company 
Y  o  '-in  g  stown .  O  Mo 

The  Brilliant  Electric   Conrpany 
Cleveland,    Oln: 

The  Bryan-Marsh  Conipan" 

m:i.  Cal. 
Xe^v  York  City 
Chicago,  ILL 

Ihe  Buckeye  Electric  Company 

Clevela::  :      Imic 

The  Buckeye  Electric   Lamp  Co. 
Ci1  Mexico 

The  Cleveland  Minia.  Lamp  Co. 
Cleveland.   Ohio 

The  Colonial  Electric  Compa: 

Warren.    Ohio 

The  Columbia  Inc.  Lamp  Company 
St.  L       -    Mo. 

Econo  I  lectric  Lamp  Company 

New  York  City 

The  Fostoria  Inc.  Lamp  Compe 
Fostoria.  Ohio 


The  General  Inc.  Lamp  Company 
Cleveland.  Ok:: 

Monarch  Inc.  Lamp  Company 
Chicago,  111. 

The  Munder  Electric  Company 
Sprmgrleld.    Mass. 

New  York   &    Ohio  Company 
Warren.  Ok:: 

The  Shelby  Electric  Company 
Shelby,  Ohio 

The  Standard  Ele:  -.  Co. 

Warren.  01 

Tn     Sterling  Elect:  Mfg.  Co. 

Warren.  Ohio 

The  Sunbeam  Inc.  Lamp  Company 
Chicago.  I- 
New  York  City 

The  Sunbeam  Inc.  Lamp  Compa 
o:    Canada.  Ltd. 
Toronto.  Ont..  C 

The  Warren  Elec.  &   S]    c  Company 
Warren.  Ohio 


0= 
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Federal 
Couch  Bracket 


A  portable  reading  lamp  for 
table  or  desk.  Can  be  hooked 
over  head  of  bed  by  adjustable 
handle  for  reading  at  night. 
Handsomely  finished  in  antique 
Brass. 

Price  Complete     -    Each,  $4.50 


Federal 
Shaving  Mirror 

For  men  who  shave  themselves. 
Throws  strong  light  on  face  below 
the  eyes,  relieving  the  eyes  of 
strain  and  making  a  quick  shave 
possible. 

Price  Complete   -     -     Each,  $3.75 


•*■ 


Old  Vienna 
Portable  Electrolier 

An  artistic  lamp  which  can  be 
used  on  the  table  or  hung  on  the 
wall.  Its  graceful  proportions 
and  lines  make  it  harmonize 
with  any  furnishings.  Low 
priced  and  convenient. 

Price  Complete     -     Each,  $3.75 
Buy  of  Your  Dealer  or  Write  Us  Direct 

Federal  Electric  Company 

Lake  and  Desplaines  Streets,  Chicago 
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One  Dollar 

Puts  the 

RICHMOND-  Suction  Sweeper 

in  Your  Home 


Points  about  the  "Richmond' 

—costs  less  per  month  for  electricity  than  the  average 

family  spends  for  brooms, 
—after  a  year  of  consistent  use  you  couldn't  find  a 
thimbleful  of  dirt  in  a  fourteen-room  house  if  you 
took  all  the  carpets  up. 
— no  more  spring-  or  fall  "house  cleanings" — no  more 

"sweeping  days" — no  more  "dusty  Fridays." 
—its  total  cost  is  less  than  the   cost  of  one  single 

annual  house-cleaning— to  say  nothing  of  saving 

the  wear  and  tear  which  house-cleaning  brings  to 

furniture. 
— cleans  furniture,  walls,  upholstery,  bedding,  cloth- 
ing, decorations,  bookshelves,  tile  floors,  hardwood 

floors,  nooks  and  crannies,  as  well  as  making  old 

carpets  look  like  new. 
— equally  valuable  in  homes,  offices,  stores,  hotels, 

hospitals,  libraries,   schools,    churches,    theatres, 

public  buildings. 
— without   any    change    or   adjustment,    usea  either 

direct  or  alternating  current;    universal  motor  of 

our  own  construction.       "** 
—thirty    feet    of    electrical    cord,    with    connecting 

socket,  comes  with  the  sweeper— everything  ready 

to  start— any  one  can  do  it. 
—handsome  in  appearance— all  exposed    parts    are 

highly     polished  — operates     with     easy     gliding 

motion,  no  pressure  required. 
—absolutely    guaranteed  for  one  year,  and  without 

abuse  should  last  as  long  as  a  watch. 
—  One  Dollar  brings  it— you  pay  the  balance  out  of 

the  month-to-month  money  it  saves  you. 


You  see  here  an  electric  suc- 
tion sweeper  which  weighs  but 
ten  pounds — instead  of  sixty. 

All  that  any  vacuum  cleaner 
or  suction  sweeper  can  do,  this 
one  does. 

And  it  does,  besides,  some 
things  which  no  other  machine 
can  do. 

You  can,  for  example,  use  this 
"Richmond-  Suction  Sweeper  either 
with,  or  without  the  hose. 

For  Hair  Drying 

Also  a  special  attachment  for  hair- 
drying,  pillow  renovating,  etc. 

The  hose  attachment  slides  on  and 
off  with  the  same  ease  that  your  foot  slides  into  an  easy  slipper. 

Slip  on  the  hose  and  you  have  a  machine  that  cleans  everything, 
for  we  furnish,  without  extra  cost,  special  tools  for  cleaning 
portieres,  walls,  books,  bedding,  upholstery,  clothing,  hats. 

Slip  off  the  hose,  and  you  have  a  floor  machine  which  weighs 
two  pounds  less  than  an  ordinary  carpet  sweeper — and  glides  over 
the  floor  more  lightly,  more  easily  than  even  the  lightest  carpet 
sweeper. 

But  light  weight  and  easy  operation  are  but  two  of  the  "Rich- 
mond's" exclusive  superiorities.     There  are  many  more. 

There  is,  for  example,  the  vibrating  brush,  which  you  find  in 
no  otlier  machine. 

This  brush  fits  in  the  floor  nozzle  of  the  Richmond-.  It  vi- 
brates at  the  rate  of  10,000  times  a  minute.  Not  a  rotary  motion 
to  wear  out  the  carpet,  but  a  light  up-and-down  tapping  motion. 

Taps  Out  The  Dirt 

The  vibrating  brush  taps  the  caked  dirt  out  of  the  <  arpets  and 
fabrics  which  no  other  machine  could  <  lean. 

The  brush  slips  in  or  out,  without  the  use  of  tools.  It  is  bul 
the  work  of  ten-seconds  to  take  it  out  or  put  it  in. 

And  without  the  brush  the  "Richmond'  will  do  all  that  any 
machine — vacuum  or  suction —can  possibly  do  without  working 
injury  to  even  the  finest  fabric  s. 


- 


DISCOUNT  COUPON 

THE  McCRUM-HOWELL  CO..        *    v- 
Park  Avenue  &  41st  St.,  New  York 

I  enclose  $65.00  in  full  payment  of  one 
"Richmond"  Suction  Sweeper,  including  hose 
attachment  and  seven  special  tools,  upon  the 
distinct  understanding  that  if,  after  a  ten  days 
trial  I  find  your  machine  not  so  good  as  you 
represent  it  to  be,  1  agree  to  return  it  at  your 
expense,  and  you  are  to  refund   my  $65.00  in  full. 

Name 


Address 


Name  of  Electric  Light  Companj 


DOLLAR  COUPON 

THE  McCRUM-HOWELL  CO.,         1    E. 
Park  Avenue  &  41st  St.,  New  York 

1  hereby  order  one  "Richmond"  suction 
Sweeper,  complete,  with  hose  attachment  and 
seven  Bpecial  tools,  for  which  I  agree  to  pay  to 
your  order  si. 110  herewith,  and  $4.00  per  month 
for  twelve  consecutive  months.    Title  to  be  given 

me  when  lull  amount   is  paid. 


Nam  i 


Addi  v 
Name  of   El 


•t  rie  Light   t  'ompa  nv 


The  M^Crum-Howell  Co. 

Manufacturers  of 

'Richmond-  Heating  Systems,  "Richmond-  Enameled  Ware,    Richmond-  Household  Utensils 

Two  Factories  at  Uniontown,  Pa  —One  at  Norwich,  Conn.     One  at  Racine,  Wis. 

General  Office  :   Park  Avenue  and  41st  Street,  New  York 
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Will    INSTRUCT    PERSONALLY   a 

limited  number  selected,  ambitious  men  in 

Practical  Drafting,  Detailing,  Designing 

Draftsmen  Drawing  $125-$  150  Monthly 

Are  NOT  MADE  in  Schoolrooms, 

Are  NOT  MADE  by  Reading  Books, 

Are  NOT  MADE  by  making  Copies, 

Are  NOT  MADE  at  home  drawing  pictures 
from  printed  book  lesson. 

LET  ME  TELL  YOU: 

It  requires  actual,  practical,  up-to-date 
DRAFTING-ROOM  WORK  to  train  YOU  to 
gain  the  PRACTICAL  EXPERIENCE  that  your 
employer  will  demand  of  you. 


FREE 


This  $13.85 

DRAWING  OUTFIT 

and  Free  Position 

As  Chief  Draftsman  of  Engineering  firm  I  know 
exactly  the  Quality  and  Quantity  of  PRACTICAL  training, 
knowledge  and  actual  up-to-date  experience  (not  school 
knowledge)  you  must  have,  in  order  to  obtain  a  good 
position  and  advance  to  highest  salary. 

j    .       INSTRUCTIONS  UNTIL  COMPETENT  and 
g  VC    PLACED  in  POSITION  at  above  Salary 

DON'T  waste  TIME  and  MONEY  trying  to  learn 
from  books  or  printed  "STUFF"  you  can  only  learn  on 
PRACTICAL  WORK  which  I  furnish  you. 

psssii  CHIEF  DRAFTSMAN 

Div.  10.  Eng's  Equip't  Co.  (Inc.),  Chicago 
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By 

SAM  DAVIS 


Many  'persons  who  have  heard  about  the  old  Western  mining-camp^  dance- 
hall  sign,  "Do  not  shoot  the  piano-player;  he  is  doing  the  best  he  can"  do  not 
know  that  this  world-traveled  joke  is  the  product  of  Sam  Davis,' a  Nevada 
humorist.  Curiously  enough,  many  who  know  him  as  a  humorist  are  not  aware 
of  the  fact  that  he  can  thrill  with  majestic  English  as  easily  as  he  can  amuse 
with  lighter  words  or  move  to  grief  with  darker  tones.  Yet  such  is  the  fact,  proof 
of  which  is  afforded  in  the  following  speech  which  Mr.  Davis  delivered  in 
Virginia  City,  Nevada,  a  few  years  ago,  at  a  banquet  held  to  celebrate  the 
introduction  of  electric  power  in  the  Comstock  mines. 


BORN  from  nothing,  it  leaps  into  existence  with  the  full-fledged 
strength  of  a  giant,  dies,  is  born  again;  lives  a  thousand  lives  and 
dies   a  thousand   deaths  in   a  single  pulsating  second  of  time. 

It  soars  to  every  height,  plunges  to  every  depth,  and  stretches  its 
vast   arms   throughout   illimitable    space. 

It  plants  the  first  blush  upon  the  cheek  of  dawn;  with  brush  of  gold 
upon  the  glowing  canvas  of  the  West,  it  tells  the  story  of  the  dying  day. 

At  its  mere  whim  and  caprice,  a  thousand  pillars  of  light  leap  from  the 
dark  and  sullen  seas  which  surge  about  the  poles,  while  from  its  shivering 
loom  it  weaves  the  opalescent  tapestry  of  the  Aurora  to  hang  against  the 
black  background  of  the  Arctic  night. 

It  rouses  Nature  from  her  winter  sleep,  breaks  the  icy  fetters  of  the 
frost  that  binds  the  streams,  lifts  the  shroud  of  snow  from  off  the  landscape, 
woos  the  tender  mold  and  bids  the  birth  of  bud  and  blossom;  dowers  the 
flower  with  perfume  and  clothes  the  earth  with  verdure  of  the  spring. 

It  rides  the  swift  courses  of  the  storms  that  circle  round  the  bald  crest 
of  old  Mount  Davidson;  cleaves  the  black  curtain  of  the  night  with  simitar 
of  flame,  rouses  the  lightnings  from  their  couch  of  clouds  and  wakes  the 
earthquake. 

Beneath  its  touch,  the  beetling  crag,  which  took  Omnipotence  a  thou- 
sand years  to  rear,  crumbles  into  dust,  the  mere  plaything  of  the  idle  wind; 
and  yesterday,  where  stood  the  glittering  spire,  the  shining  tower,  the 
frowning  battlement,  today  the  cold  gray  ocean  rolls  in  undisputed  might. 

It  gathers  the  doings  of  the  day  from  the  four  corners  of  the  world,  the 
tales  of  love  and  death,  of  fire  and  flood,  of  strife  and  pestilence,  and  under 
8,000  miles  of  shivering  sea,  whispers  the  babble  of  two  hemispheres. 

It  turns  the  wheels  of  peace  where  poor  men  toil,  and  helps  the  hus- 
bandman to  plow  and  plant  and  reap  his  whispering  grain. 

It  rides  the  wings  of  war  where  brave  men  die;  and  when  it  stalks 
between  contending  hosts,  exalts  the  kingly  crest  and  helps  an  empire  plant 
its  flag  of  conquest. 

It  glows  in  lonely  attics  where  weary  workers  toil  to  earn  their  crust. 
It  shines  o'er  scenes  where  feet  of  feasters  tread  the  halls  of  revelry.  It 
lights  the  mourners  on  their  pathway  to  the  tomb.  It  glares  in  haunts 
where  jeweled  fingers  lift  the  cup  of  pleasure  to  the  mouth  of  sin,  'mid  the 
sobbing  of  sensuous  music  and  flow  of  forbidden  wine;  and  speeding  on  its 
way,  illumes  the  dim  cathedral  aisle,  where  surpliced  priest  proclaims  the 
teachings  of  the  Master,  and  golden-throated  choirs  lift  their  Hosannas  to 
the   King  of  Kings. 

It  was  the  Maker's  ally  at  the  dawn  of  Time,  and  when  God  from  the 
depths  of  infinite  space,  said  "Let  there  be  light,"  it  sent  the  pulse  of  life 
along  Creation's  veins,  baptized  Earth's  cold  brow  with  floods  of  fire,  and 
stood  the   sponsor  of  a   cradled   world.— -From  the  Live  Wire. 
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The  Navigating  Compass 

By  BROTHER  POTAMIAN,  D.  SC,  London,  Professor  of  Physics  in 

Manhattan  College,  New  York 


The  compass  came  into  use  for  navigating 
purposes  towards  the  middle  of  the  Thir- 
teenth Century  mainly  through  the  fine 
magnetic  work  accomplished  by  a  French- 
man, one  Pierre  de  Maricourt,  better  known 
as  Petrus  Peregrinus,  or  Peter  the  Pilgrim. 
He  derived  his  title  of  Pilgrim  from  the  fact 
that  he  made  a  pilgrimage  to  the  Holy 
Land,  doubtless  as  member  of  one  of  the 
crusading  expeditions  of  the  time.  He  was 
a  man  of  uncommon  ability  and  brilliant 
originality  who  made  discovery  after  dis- 
covery in  the  domain  of  magnetism,  descri- 
bing its  phenomena,  laying  down  its  laws  and 
placing  it  for  all  time  on  the  solid  basis  of 
observation  and  experiment. 

Having  outlined  on  paper  what  he  deemed 
a  perpetual-motion  machine  consisting  of  a 
wheel  with  magnets  to  supply  the  driving- 
power,  he  wrote  to  a  friend  of  his  in  Picardy 
to  inform  him  of  the  invention  giving  at  the 
same  time  certain  details  necessary  for  its 
construction.  Peregrinus  was  prevented 
from  testing  his  views  on  the  magnetic  motor 
by  being  away  from  home  while  serving  as 
military  engineer  with  the  French  forces 
then  (1269)  encamped  before  the  revolted 
city  of  Lucera  in  southern  Italy.  It  is  un- 
fortunate that  he  had  neither  the  time  nor  the 
tools  necessary  to  construct  his  machine,  as 
he  would  have  certainly  recognized  and  pro- 
claimed to  the  world  the  delusive  character 
of  perpetual  motion  and  thereby  saved  both 
labor  and  money  of  other  pursuers  of  this 
will-o-the-wisp  for  better  investment. 


That  his  friend  might  the  better  under- 
stand the  mechanism  of  the  wheel,  Pere- 
grinus described  in  a  systematic  manner  the 
various  properties  of  the  lodestone,  all  of 
which  he  had  investigated  and  many  of 
which  he  had  discovered.  This  letter  of 
his,  written  in  the  camp  before  Lucera  and 
entitled  Epistola  de  Magnete  (Letter  on  the 
Magnet)  is,  therefore,  the  earliest  regular 
treatise  in  any  language  on  the  magnet.  It 
stands  out  prominently  as  the  first  great 
landmark  in  magnetic  philosophy,  the  second 
being  Gilbert's  "  De  Magnete"  (On  the  Mag- 
net) published  in  the  year  1600.  Both  these 
works  have  been  translated  into  English 
within  the  last  few  years. 

In  one  of  the  thirteen  chapters  into  which 
the  "  Letter"  is  divided,  the  author  describes 
the  compass  which  he  devised  and  in  which 
the  needle  is  supported  on  a  double  pivot 
as  shown  in  Fig.  1.  It  will  be  observed  that 
the  magnet  is  thrust  through  a  wooden  up- 
right, while  at  right  angles  to  it  is  added  a 
pointer  of  non-magnetic  material,  brass  or 
silver.  Fig.  2  shows  the  pivoted  compass 
as  well  as  a  light  movable  bar  with  a  pair  of 
terminal  pins  for  the  purpose  of  sighting 
an  object  in  the  horizon  and  recording  its 
position  by  means  of  a  circle  divided  into 
360  degrees.  This  is  the  earliest  pivoted 
compass  known,  the  prototype  of  all  others; 
and  as  such,  is  of  special  interest.  Figs.  1 
and  2  do  not  appear  in  the  "Letter"  of 
Peregrinus  hut  are  drawn  according  to  the 
description    therein   given. 
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It  is  evident  that  the  compass  of  Peregrinus 
would  have  been  more  sensitive  if  the  needle 
had  been  supported  on  one  point  only  rather 
than  on  two.  It  is  likely  that  Flavio  Gioja, 
the  Italian  pilot,  simplified  the  compass  in 
the  year  1302  by  using  only  one  pivot  and 
by  attaching  the  needle  to  the  card  with  its 
thirty- two  divisions. 

To  be  sensitive  and  respond  promptly  to 
changing  magnetic  conditions,  it  is  necessary 
that  the  needle  and  card  should  be  as  light 
as  is  consistent  with  the 
practical  conditions  of  con- 
struction. Lord  Kelvin  in 
our  own  day  gave  this 
matter  much  consideration 
with  the  result  that  we 
have  in  the  Kelvin  com- 
pass an  instrument  which 
is  the  joy  of  every  navi- 
gating officer.  FIG.  I.     THE 

In  this  compass    as  us-    first  pivoted 
ually  constructed,  there  are     needle  (1269) 
four    strongly    magnetized 
needles  arranged  in  two  sets  placed  respec- 
tively to   the  right  and  the  left  of  the  north- 


FIG.  2.    THE  FIRST  PIVOTED  COMPASS  (  I 


and-south-line  and  enclosed  and  sealed  in 
very  light  brass  tubes  shown  in  Fig.  3.  To 
diminish  the  pressure  on  the  pivot  and 
thereby  augment  the  sensitiveness  of  the  in- 
strument, the  light,  brass  '"'card"  with  its 
magnetic  outfit  is  immersed  in  a  liquid  con- 
sisting of  45  per  cent  of  alcohol  and  $5 
per  cent  of  water.  The  liquid  serves  not 
only  the  purpose  of  buoyancy  but  also 
that  of  steadiness,  which  is  an  important 
matter  when  a  ship  is  rolling  or  tossing 
in  the  trough  of  the  sea;  it  also  renders 
all  motions  of  the  "card"  smooth  and 
easy;  and,  at  the  same  time,  saves  the  pivot 
and  sapphire  cap  from  injury  by  concussion 
which  might  frequently  occur. 

As  to  the  direction  in  which  the  needle 
points,  there  was  considerable  diversity  of 
opinion  in  the  Thirteenth  and  subsequent 
centuries.  Some  said  that  it  pointed  to  the 
pole  star,  while  others  held  that  it  was  con- 


trolled by  magnetic  mountains  located  near 
the  poles  of  the  earth. 

When  the  pilots  of  Columbus  came  to 
notice  that  the  needles  of  the  "  Santa  Maria" 
veered  away  to  the  West  instead  of  standing 
true  to  the  pole,  they  grew  alarmed  believing 
that  the  laws  of  nature  were  changing  as  they 
advanced  over  the  trackless  ocean  into  the 
unknown.  The  moment  was  a  trying  and 
dangerous  one  for  the  great  Admiral;  but 
his  ingenuity  and  tactfulness  rose  to  the  oc- 
casion. He  told  his  seamen  that  the  needle 
did  not  point  to  the  "Cynosure"  (Polaris) 
or  last  star  in  the  tail  of  the  Little  Bear  as 
commonly  supposed,  but  to  a  point  in  the 
heavens  at  which  there  was  no  star  and 
around  which  the  "Cynosure"  itself  and 
all  other  stars  regularly  revolved.  The 
esteem  in  which  Columbus  was  held  by  his 
men  on  account  of  his  knowledge  of  as- 
tronomy and  cosmography  led  them  to 
accept  the  proffered  explanation;  their  fear 
was  allayed  and  the  westering  of  the  compass 
needles  of  the  caravels  bothered  them  no 
more. 

When  Columbus  returned  to  Spain,  he 
did  not  fail  to  report  the  strange 
behavior  of  his  compass,  when^  to 
his  surprise,  he  met  with  nothing 
but  incredulity,  the  learned  ones 
of  the  day  declaring  that  he  was 
in  error  and  not  the  compass,  be- 
cause the  latter  was  everywhere 
true  to  the  pole. 

Even  Gilbert,  the  philosopher  of 
Colchester,  (England)  who  published  his  great 


FIG.    3.       THE    PRESENT    KELVIN    COMPASS 
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work  on  the  magnet  in  the  century  year 
1600  believed  in  this  fidelity  of  the  needle 
to  the  pole  because  he  allowed  himself  to 
acquire  the  conviction  that  the  magnetic 
pole  of  the  earth  coincides  with  the  geo- 
graphical pole,  the  pole  of  rotation. 

It  was  this  Gilbert  (1544-1603)  who  showed 
that  the  controlling  influence  on  the  compass 
needle  is  not  in  the  pole-star  or  in  any  of  the 
constellations,  that  it  is  not  in  the  heavens 
above  but  in  the  earth  itself.  He  attributed 
the  magnetic  condition  of  the  earth  to  the 
masses  of  lodestone  contained  in  its  crust 
to  which  may  be  added  that  this  condition 
also  arises  from  currents  of  electricity  flow- 
ing in  the  earth  from  east  to  west  arising  from 
the  heating  action  of  the  sun. 

As  the  vertical  circle  passing  through  the 
geographical  poles  and  the  place  of  an  ob- 
server is  called  the  geographical  meridian, 
so  the  vertical  circle  passing  through  the 
poles  of  a  compass-needle  determines  the 
magnetic  meridian  of  the  place.  In  few, 
very  few  places  do  these  two  meridians  coin- 
cide; whence  it  follows  that  in  very  few 
places  does  the  needle  stand  true  to  the  pole, 
the  couplet  of  the  poet  to  the  contrary  not- 
withstanding— 

So  turns  the  faithful  needle  to  the  pole 

Though  mountains  rise  between  and  oceans  roll. 

In    Xew    York,    the    needle    points    nine 
degrees  west  of  true  north;    while  in  San 
Francisco,  it  points  16  degrees   east.     This 
departure  from  true  orientation  is  technic- 
ally called  "magnetic  declination."     Popu- 
larly it  is  known  as  the  "variation  of  the 
compass."     It  is  clear  that  a  surveyor  who 
wants  to  register  the  true  bearing  of  an  object 
or  a  navigating  officer  who  wants  to  set  his 
course   must   know   the    amplitude   of   this 
variation.     Its  value  has  been  determined 
for  a  great  many  places  in  the  United  States 
by  the  Coast  and  Geodetic  Survey;   for  the 
purposes    of    navigation,    charts    have    also 
been  prepared  for  a  number  of  places  on 
the  Atlantic,  Pacific  and  other  oceans,  copies 
of  which  are  to  be  found  in  the  chart-room 
of  every  ship. 

As  this  variation  of  the  compass  changes 
with  time,  its  value  has  to  be  determined  at 
intervals  and  new  charts  prepared.  Just 
now,  we  have  a  non-magnetic  yacht,  the 
"Carnegie,"  out  on  the  work  with  an  able 
body  of  expert  observers  under  the  general 
direction  of  Dr.  Louis  A.  Bauer,  Director  of 
the  Department  of  Terrestrial  Magnetism, 


Carnegie  Institution.  Washington.  Numer- 
ous determinations  have  already  been  made 
and  reported  along  the  route  in  the  North 
Atlantic  followed  by  our  fast  liners  to  Europe 
showing  that  the  corrections  required  do 
not,  in  general,  exceed  one  degree.  A  re- 
sult has  just  been  announced  which  is  of 
great  importance  to  the  navigators  of  ves- 
sels on  this  part  of  the  ocean  highway,  viz., 
that  in  steaming  from  Europe  to  the  neigh- 
borhood of  Sable  Island  with  the  compass 
as  sole  guide,  a  ship  would  be  about  30 
miles  too  far  north  of  her  regular  course, 
so  that  if  the  oceanic  currents  encountered 
happened  to  set  in  in  the  same  direction, 
the  vessel  would  be  exposed  to  shipwreck. 
From  Sable  Island  to  Xew  York,  the  chart 
errors  are  reversed  in  sign  in  which  case 
the  vessel  would  be  put  out  of  her  true  course 
in  a  southerly  direction. 

As  already  said,  the  "  Carnegie"  is  built  of 
non-magnetic  materials,  the  gas-engine  used 
when  the  sails  are  inefficient  being  made  of 
manganese-bronze. 

A  "similarly  built  and  equipped  yacht  the 
"  Galilee"  was  used  in  recent  years  for  the 
magnetic  survey  of  the  Pacific  Ocean. 

It   has   been   noticed   by    all   Arctic    ex- 
plorers that  the  compass  becomes  more  and 
more  sluggish  in  its  action  the  nearer  it  is 
to    the   magnetic   pole.     This   is    accounted 
for  by  saying  that  the  part  of  the  earth's 
directive   force   which    controls   the   needle, 
the    horizontal    component   as   it   is   called, 
becomes  less  and  less  as  we  approach  the 
magnetic  pole,   at  which   place  it  vanishes 
altogether.     This   may   be    made    clear   by 
the  following  analogy:    Suppose  you  drive 
a  peg  in  the  earth  to  represent  the  magnetic 
pole.     Attach  a  long  rope  to  the  peg   and 
pull    on    the    end.     The    force    which    you 
exert  is  nearly  horizontal  and  is  the  same  as 
the    force    which    would    turn    the    needle. 
Then  draw  up  hand  over  hand  on  the  rope. 
The  horizontal  pull  becomes  less  and  less, 
and  when  you  are  immediately  over  the  peg 
the  horizontal  force  has  all  disappeared  and 
the  pull  is  all  vertical.     Vertical   pull  will 
not  turn  a  magnet  needle,  but  only  makes  it 
press  more  heavily  on  its  bearing. 

In  his  account  of  magnetic  work  carried 
on  in  the  vicinity  of  the  magnetic  pole  a 
few  years  ago,  Captain  Roald  Amundsen, 
the  Norwegian  explorer  and  discoverer  of 
the  North  West  Passage,  wrote:  "At 
Prescott    Island,    the    <  ompass    which    for 
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some  time  had  been  somewhat  sluggish, 
refused  entirely  to  act,  and  we  could  as 
well  have  used  a  stick  to  steer  with." 

Since  the  directive  force  on  a  compass- 
needle  vanishes  entirely  at  the  magnetic 
pole,  it  follows  that  the  needle  will  remian 
indifferently  in  any  position  in  which  it  is 
placed;  you  may  turn  it  to  the  East  or  the 
West  and  it  will  point  accordingly. 

If  you  are  east  of  the  magnetic  pole,  the 
needle  will  point  west;  if  at  a  station  west 
of  the  pole,  the  needle  will  point  east.  If, 
on  the  other  hand,  you  go  up  to  a  latitude 
higher  than  that  of  the  pole  (700  N.),  the 
needle  will  point  south,  from  which  it  fol- 
lows that  the  compass  is  of  little  use  in  the 
Arctic  Highlands  or  in  circumpolar  explora- 
tion generally. 

In  aerial  navigation,  however,  the  com- 
pass is  serviceable  if  kept  away  from  masses 
of  iron;  the  same  is  true  in  mines  of  coal, 
salt  or  silver  as  well  as  in  submarine  boats. 
On  shipboard,  the  standard  compass  by 
which  the  steering  compasses  are  corrected, 
is  always  placed  aloft  and  away  from  smoke- 
stacks, iron  masts,  machinery,  dynamos  and 
motors. 
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Frost  and  Fans  in  Show  Windows 


During  the  last  month  the  writer,  who 
is  an  electrical  inspector,  has  had  occasion 
to  inspect  something  like  400  show  windows 
in  various  stores  and  shops.  In  cold  weather 
these  windows,  especially  if  open  into  the 
store,  are  often  coated  upon  the  inside  with 
frost.  Just  as  a  pitcher  containing  ice  water 
will  in  summer  condense  moisture  from  the 
air  and  "  sweat,"  as  we  call  it,  so  warm  air 
from  the  store  will  come  in  contact  with  the 
glass  which  is  chilled  by  the  outside  air,  and 
give  up  its  moisture,  which  forms  frost. 
To  avoid  this  an  electric  fan  is  indispensable. 
By  its  use  the  air  is  kept  in  motion  and  the 
interior  of  the  window  is  warm  and  dry.  If 
the  window  is  enclosed,  frost  will  gather  only 
during  the  coldest  weather,  because  the 
temperature  within  the  window  is  nearly  the 
same  as  that  of  the  outside  air.  At  times, 
even  in  this  class  of  window,  the  electric  fan 
is  effective  in  clearing  the  frost  from  the 
glass.  Portable  fans  for  this  purpose  should 
be  equipped  with  reinforced  cord  rather 
than  with  the  ordinary  drop  cord  very  fre- 
quently used. 


A  German  scientist,  Dr.  Carl  Hertzell 
of  Berlin,  has  recently  devised  an  electrically 
operated  Ophthalmo-diaphanoscope,  as  he 
calls  it,  for  illuminating  the  retina  of  the 
eye  from  the  back  so  that  a  surgeon  may 
examine  the  eye  from  the  front,  the  lighting 
being  accomplished  by  the  patient  holding 
a  high  candle  power  electric  lamp  in  his 
mouth. 

The  frontispiece  illustrates  a  special  form 
of  electric  lamp  used  and  shows  the  inventor 
in  the  act  of  examining  a  patient's  eye  with 
the  apparatus.  The  examination  must  be 
made  in  a  dark  room. 

The  back  of  the  human  eye  is  examined  by 
this  equipment  to  far  greater  advantage  than 
is  possible  by  means  of  an  eye  mirror  and  re- 
flected light,  as  the  retina  of  the  eye  may  be 
illuminated  from  the  back  by  an  electric  lamp 
of  as  high  as  80  candle  power  without  dis- 
comfort to  the  patient,  who  wears  a  black 
mask  over  his  face. 

A  system  of  water  cooling  is  employed  for 
the  electric  lamp,  this  being  necessary  on 
account  of  the  large  amount  of  heat  generated 
in  producing  this  intense  light.  A  water 
jacket  is  provided  over  the  lamp  and  the 
circulating  cooling  water  is  stored  in  a  glass 
tank  mounted  on  the  top  of  a  column  from 
which  the  cooling  liquid  is  conducted  by 
an  auxiliary  flexible  tube  into  the  lamp  cool- 
ing chamber,  a  waste  tube  carrying  away 
the  heated  water. 

An  electrically  operated  signal  is  provided 
which  shows  when  the  cooling  water  has 
been  exhausted  from  the  upper  tank,  an 
electric  lamp  being  lighted  when  the  cooling 
stream  ceases  to  flow,  lighting  the  chamber 
which  is  darkened  while  the  observations 
are  being  made  by  the  surgeons. 


When  Incandescent  Lighting 
Reached   Russia 


By  1883  Edison's  [incandescent  lighting 
system  had  spread  to  far  points  of  the  world. 
At  the  coronation  in  Moscow  the  illumina- 
tions were  as  follows:  the  Tower  of  Ivan  the 
Terrible  and  its  side  galleries  were  lighted 
with  3,500  small  Edison  lamps  supplied 
by  dynamos  and  portable  engines  located  on 
the  opposite  shore  of  the  Moskwa.  This 
portable  plant  was  connected  with  the  tower 
by  70  overhead  lines. 


Charging  "Electrics 


yi 


Showing  the  simplicity  of  the  process  of  charging 

vehicle  batteries 


Without  question  the  electric  automobile 
possesses  advantages  which  are  paramount 
in  a  particular  field— that  is,  a  field  where 
simplicity,  cleanliness  and  ease  of  operation 
are  most  to  be  desired.  The  question  how- 
ever arises  in  the  minds  of  many  who  are 
contemplating  the  purchase  of  an  electric: 
"How  shall  I  charge  my  automobile  bat- 
teries?" They  are  under  the  impression 
that  this  is  an  operation  which  requires  a 
considerable  knowledge  of  electricity  and  is 


illustrations,  procured  through  the  courtesy 
of  the  General  Electric  Company,  what  a 
simple  matter  it  is,  for  a  woman  even,  who 
is  not  supposed  to  know  a  great  deal  about 
volts  and  amperes,  to  recharge  the  batteries 
of  her  electric  vehicle.  Suffice  it  to  say  that 
the  mercury  arc  rectifier  consists  essentially 
of  a  mercury  vapor  tube  something  like  the 
tube  of  a  Cooper  Hewitt  mercury  vapor 
lamp  which  gives  that  peculiar  ghastly  green- 
ish light.     The  rectifier  tube  has  special  ter- 


YOU    ENTER    THE    GARAGE    WTTH    YOUR    MACHINE 


not  to  be  attempted  by  other  than  an  elec- 
trician. On  the  contrary,  however,  any  one 
may  learn  to  do  it  after  one  demonstration, 
and  right  in  the  home  garage  at  that. 

The  mercury  arc  rectifier  system  of  bat- 
tery charging  is  simplicity  itself  and  is  used 
wherever  alternating  current  is  available. 
As  alternating  current  is  used  almost  entirely 
in  the  residence  portions  of  any  city  it  is  the 
only  kind  with  which  we  need  concern  our- 
selves. 

It  is  not  the  object  of  this  article  to  de- 
scribe minutely  the  working  of  the  mercury 
arc  rectifier,  but  to  show  by  the  series  of 


minals  for  attachment  of  the  current  carry- 
ing wires.  Send  alternating  current  from 
the  lighting  circuit  into  one  set  of  terminals 
and  you  can  take  out  direct  current,  which 
is  the  only  kind  that  will  charge  a  battery, 
from  the  other  set.  Connections  are  already 
made  on  the  board  to  do  this.  You  only 
need  to  concern  yourself  with  plugging  the 
cable  into  your  battery  terminals  (you  can't 
get  it  wrong),  the  closing  of  simple  switches 
and  the  manipulation  of  a  rheostat  handle. 
In  the  first  picture  you  are  entering  the 
garage  with  your  machine.  At  the  right 
stands  the  mercury  arc  rectifier,  its  tube  be- 
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ing   hidden  from    view  behind   the   switch 
board. 

You  back  up  close  to  the  rectifier  and 
alight  from  the  machine  gracefully.  Be 
sure  to  alight  gracefully  otherwise  the  charg- 
ing process  will  be  seriously  hampered. 

Then  you  take  the  connecting  cable, 
which  is  already  properly  attached  at  the 
switchboard,  and  plug  it  into  your  battery 
terminals  as  shown  in  the  third  picture. 
The  plug  and  terminals  are  so  shaped  that 
you  can't  make  a  mistake. 

Now  close  the  alternating  current  line 
switch  as  in  picture  four,  which  lets  current 
from  the  lighting  circuit  into  the  tube; 
then  the  circuit-breaker  as  in  picture  five. 
This  latter  is  what  might  be  termed  an  elec- 
tric  safety  valve.     Next   hold  the   starting 


be  for  your  battery  you  regulate  to  the  right 
amount  by  turning  the  rheostat  handle  as 
in  picture  seven.  There  are  an  ammeter  and 
a  voltmeter  on  the  board  which  show  at  a 
glance  how  many  amperes  are  flowing  and 
at  what  voltage. 

That  is  all  there  is  to  it.  When  the  bat- 
tery is  charged  you  open  the  switch,  discon- 
nect the  cable  and  gaily  ride  away. 

An  Electrical  Valentine 

Professor  Clerk  Maxwell  who  died  over 
a  quarter  of  a  century  ago  used  to  be  in 
the  habit  of  penning  amusing  physio-comic 
parodies  on  well  known  poems,  as  a  mode 
of  relaxation  from  his  scientific  work.  One 
of  these  which   appeared  in  the   Scientific 
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switch  down  (you  will  find  it  at  the  right 
side  of  the  panel)  and  start  the  tube  in  opera- 
tion by  gently  rocking  the  handle  which  you 
will  find  in  the  center  of  the  panel,  as  in 
picture  six. 

The  battery  is  now  being  charged  and  you 
can  release  the  starting  switch. 

Batteries  must,  however,  be  charged  at  a 
certain  voltage  or  electrical  pressure,  and  a 
certain  number  of  amperes  per  minute  or 
per ^ hour  must  be  sent  into  them;  the  same 
as  if  you  were  charging  a  watertank  at  a 
rate  of  so  many  gallons  of  water  per  min- 
ute from  a  hose  stream  under  a  pressure 
of  a  given  number  of  pounds  per  square 
This  charging  rate  depends  upon 
the  number  of  cells  and  other  conditions. 
Knowing    what  this    charging   rate    should 


American  in  1880  is  entitled  "An  Electric 
Valentine,"  and  runs  as  follows: 

TELEGRAPH  CLERK  A  TO  TELEGRAPH  CLERK  B 

'The  tendrils  of  my  soul  are  twined 
With  thine,   though  many  a  mile  apart; 
And  thine  in  close-coiled  circuits  wind 
Around  the  magnet  of  my  heart. 

"Constant  as  Daniell,  strong  as  Grove; 
Seething  through  all  the  depths  like  Smee; 
My  heart  pours  forth  its  tide  of  love, 
And  all  its  circuits  close  in  thee. 

"O  tell  me,  when  along  the  line 
From  my  full  heart  the  message  flows, 
What    currents   are    induced   in   thine? 
One  click  from  thee  will  end  my  woes. 

"Through  many  an  Ohm  the  Weber  flew 
And  clicked  this  answer  back  to   me: 
I   am   thy   Farad,   staunch   and   true 
Charged  to  a  volt  with  love  for  thee." 


Elementary  Electricity 

By  PROF.  EDWIN  J.  HOUSTON,  PH.  D.  (Princeton) 


CHAPTER    XXII. — THE   DYNAMO-ELECTRIC   MACHINE 


A  dynamo-electric  machine  is  a  device  for 
filling  and  emptying  conducting  loops  with 
magnetic  flux  and  employing  the  electro- 
motive forces  so  induced  in  such  loops  for 
producing  currents  for  employment  in  ex- 
ternal circuits. 

The  great  value  of  dynamo-electric  ma- 
chines can  be  seen  from  the  fact  that  nearly 
all  the  electricity  employed  today  for  com- 
mercial purposes,  such  as  arc  and  incandes- 
cent lighting,  electric  power,  trolley  systems, 
electric  furnaces,  and  other  purposes  in  elec- 
tro-chemistry, for  electric  heating,  welding, 
and  forging,  etc.,  is  produced  by  various 
types  of  dynamo-electric  machines. 

The  operation  of  the  dynamo-electric  ma- 
chine is  dependent  on  a  principle  discovered 
by  Faraday  in  1831,  and  generally  known  as 
dynamo-electric   induction.     This    principle 
is  substantially  as  follows:    If  a  coil  of  in- 
sulated wire,  the  ends  of  which  are  connected 
to  a  galvanometer,  be  moved  across  the  poles 
of  a  magnet,  so  as  to  pass  through  its  mag- 
netic flux,   an  electro-motive  force  will  be 
produced  in  the  coil  as  shown  by  the  move- 
ment of  the  galvanometer  needle  in  a  cer- 
tain direction.     If  .the  coil  be  moved  in  the 
opposite   direction    a    current   will    also   be 
produced  but  now  in  the  opposite  direction 
as  indicated  by  a  change  in  the  direction  of 
the  galvanometer  needle. 

The  value  of  the  electro-motive  force  and 
therefore  of  the  current  produced  depends 
on  the  rate  at  which  the  flux  produced  by 
the  magnet  enters  or  leaves  the  loop  and  not 
on  the  amount  of  the  flux  itself;  for,  while 
the  coil  is  stationary  although  flux  is  passing 
into  and  out  of  it,  yet  no  electro-motive 
forces,  and  consequently  no  current  is  pro- 
duced. 

A  comparatively  small  flux  entering  or 
leaving  the  loops  rapidly  may  produce  in 
them  a  higher  electro-motive  force  than  a 
much  larger  flux  entering  or  leaving  slowly. 
The  dynamo-electric  machine  consists 
practically  of  means  whereby  conducting 
loops  are  rapidly  revolved  through  a  mag 
netic  field  so  as  to  be  successively  filled  and 
emptied  with  flux.  As  the  loops  are  re- 
volved in  the  magnetic  field,  the  flux  passes 


through  them  in  alternately  opposite  direc- 
tions during  each  complete  rotation  between 
two  opposite  magnet  poles. 

Generally  speaking,  that  part  of  a  dynamo- 
electric  machine  which  is  provided  with  con- 
ducting loops  and  is  so  moved  as  to  pass 
through  magnetic  flux  is  called  the  armature, 
while  the  means  for  producing  the  flux,  gen- 
erally consisting  of  electro-magnets,  is  knowm 
as  the  field  magnets. 

The  direction  of  the  electro-motive  forces 
induced  in  the  moving  loops  and  therefore 
of  the  current  prcduced  in  them,  depends 
on  the  direction  in  which  the  flux  passes  or 
threads  through  them;  that  is,  on  the  position 
of  the  magnet  poles  as  well  as  on  the  direc- 
tion of  the  motion. 

If,  for  example,  a  conducting  loop  (A), 
Fig.  147,  be  moved  downward  between  the 


FIG.    147.       HOW    ELECTRO-  MOTIVE    FORCES 
ARE   PRODUCED    IN    A    MOVING    COIL 

poles  (N)  and  (S)  of  a  permanent  horse-shoe 
magnet,  then  since  the  flux  comes  out  at 
the  north  pole  of  the  magnet  and  enters  at 
the  south  pole  its  direction  will  be  as  indi- 
cated by  the  small  arrows,  while  the  direc- 
tion of  the  electro-motive  forces  produced  will 
be  such  as  to  establish  a  current  flowing  in 
the  direction  of  the  longer  arrows.  When, 
however,  the  coil  is  moved  upwards  the  di- 
rection of  the  current  produced  is  changed. 
The  direction  of  the  electro  motive  force 
produced    can    be    determined    as    follows: 
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Regard  the  face  of  the  loop  as  the  face  of  a 
watch.  Then  if  the  flux  passes  through  the 
watch  face  towards  the  observer's  eyes  in 
the  same  direction  as  the  light  by  which  he 
sees  the  face,  the  electro-motive  force  and 
current  produced  will  have  the  same  direc- 
tion as  the  motion  of  the  hands  of  the  watch. 
If,  however,  the  flux  is  poured  into  the  loop 
against  the  direction  of  the  light  rays  the 
electro-motive  force  and  currents  in- 
duced will  be  against  the  motion  of  the 
hands. 

It  is  evident  that  during  each  complete 
rotation  of  an  armature  between  field  mag- 
nets consisting  of  two  magnet  poles  such  as 
(N)  and  (S),  the  direction  of  current  in- 
duced in  any  of  its  loops  will  be  reversed. 
In  other  words,  the  electric  current  produced 
will  not  be  direct  but  alternating. 

Field  magnets  consisting  of  two  poles 
only  are  said  to  be  bi-polar;  those  consisting 
of  four  poles  are  said  to  be  quadri-polar, 
and  those  containing  a  greater  number  of 
poles,  multi-polar.  It  is  evident  that  the 
number  of  changes  in  the  direction  of  the 
currents  produced  in  a  quadri-polar  machine 
will  be  twice  as  great  as  in  a  bi-polar,  and 
that  the  number  of  reversals  will  increase 
with  the  number  of  poles. 

Since  the  number  of  reversals  depends  on 
the^  number  of  turns  the  coils  pass  the  mag- 
netic pole,  the  number  of  reversals  per  second 
will  increase  with  the  number  of  revolutions 
per  second. 

In  many  cases  the  currents  are  taken  di- 
rectly from  the  armature  by  means  of  copper 
or  other  conducting  brushes,  resting  on 
metallic  rings  suitably  supported  on  the 
armature  axis.  When,  however,  it  is  de- 
sired to  obtain  direct  currents,  or  those  flow- 
ing continually  in  one  and  the  same  direc- 
tion, a  device  called  a  commutator  is  em- 
ployed consisting  of  insulated  conducting 
segments  suitably  supported  on  the  armature 
axis  and  provided  with  conducting  collecting 
brushes. 

In  some  forms  of  dynamo-electric  machines 
instead  of  moving  the  armature  coils  through 
the  magnetic  field  the  magnetic  field  is  moved 
past  the  coils.  In  other  words,  the  armature 
coils  are  stationary  and  the  field  magnets 
movable.  Such  machines  are  called  re- 
volving-field dynamos  or  generators.  The 
currents,  however,  in  such  machines  are 
produced  in  accordance  with  the  principles 
above  described. 


While  the  strength  of  the  electro-motive 
forces  produced  in  the  armature  does  not 
depend  on  the  total  amount  of  flux  in  the  field 
yet  it  does  depend  on  the  total  rate-of-change 
in  the  amount  of  flux  that  passes  through  the 
armature  loops.  Other  things  being  equal, 
this  will  be  greater,  the  greater  the  amount  of 
flux  that  is  passing  through  the  field.  The 
value  of  the  electro -motive  force  generated 
will  also  depend  on  the  speed  with  which  the 
armature  is  rotated;  that  is,  the  speed  with 
which  the  loops  are  successively  filled  and 
emptied  with  flux. 

Since  electro-motive  forces  are  produced  in 
each  of  the  loops  the  total  value  of  the  electro- 
motive force  produced  will  depend  on  the 
number  of  the  loops  in  which  the  electro- 
motive forces  are  induced,  as  well  as  on 
their  connection  and  grouping.  Evidently 
if  all  the  separate  coils  are  connected  in 
series,  the  electro-motive  force  will  be  greater 
than  if,  as  is  the  case  in  some  forms  of 
armature  windings,  such  as  the  Gramme-ring 
and  others,  they  are  connected  in  multiple 
or  parallel. 

In  order  to  increase  the  quantity  of  mag- 
netic flux  passing  through  the  field  magnets, 
which  in  all  large  dynamos  are  electro- 
magnets, it  is  of  course  only  necessary  to 
increase  the  number  of  windings  or  turns 
on  the  electro-magnet  as  well  as  the  current 
strength  passing  through  them;  or,  in  other 
words,  to  increase  the  number  of  ampere- 
turns. 

It  is  necessary  that  care  be  observed  in  the 
character  of  the  magnetic  circuit  or  the  path 
provided  for  the  passage  of  flux  through  the 
cores  of  the  electro-magnets  and  the  arma- 
ture; for,  other  things  being  equal,  the 
smaller  the  magnetic  reluctance  the  greater 
will  be  the  amount  of  magnetic  flux  that 
passes.  For  this  reason  the  materials  of  the 
cores  of  field-magnets  and  the  armature 
should  consist  of  soft  iron  or  soft  steel. 

The  cores  of  the  field  magnets  are  made  of 
solid  masses  of  soft  iron  or  steel.  The  arma- 
ture cores  must  be  made  of  thin  sheets  or 
plates  of  iron  or  steel.  Were  the  armature 
cores  made  like  those  of  the  field  magnets 
of  solid  iron  or  steel,  an  increase  of  tempera- 
ture would  result,  shortly  after  the  starting 
of  the  machine,  sufficient  to  burn  the  insula- 
tion on  the  armature  coils.  The  reason  is 
evident.  The  currents  passing  through  the 
armature  coils  are  rapidly  alternating. 
These    rapid    alternations    set    up    electro- 
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motive  forces  in  the  mass  of  iron  or  the  core, 
producing  currents  known  as  foucault,  eddy, 
or  parasitic  currents.  Though  the  electro- 
motive forces  thus  generated  are  not  very 
high,  yet  if  the  cores  consisted  of  solid 
iron 'or  steel  their  electric  resistance  would 
be  so  small  that  the  currents  produced 
in  them  would  be  sufficient  to  raise  the 
temperature  of  the  core  very  markedly. 
If,  however,  the  iron  or  steel  is  laminated 
in  a  direction  at  right  angles  to  that  in 
which  these  currents  tend  to  flow,  the  re- 
sistance of  the  circuits  is  greatly  increased, 
so  that  the  strength  of  the  foucault  cur- 
rents generated  is  comparatively  small. 

xAJthough  it  is  unnecessary  to  laminate  the 
cores  of  the  field  magnets,  yet  it  is  necessary 
•  to  laminate  their  pole  pieces,  the  name  given 
to  the  prolongations  of  the  field  magnet  poles 
into  shapes  that  permit  them  nearly  to  sur- 
round the  revolving  armature.  Marked 
changes  occur  in  the  intensity  of  the  magnetic 
flux  produced  in  the  pole  pieces  by  the  rapid 
rotation  of  the  armature. 

Foucault  or  eddy  currents  are  also  set 
up  in  the  armature  wires  or  conductors  con- 
stituting the  armature  coils.  Where  ordinary 
wire  is  employed  in  the  armature  coils  the 
strength  of  the  eddy  currents  is  comparatively 
small.  When,  however,  heavy  copper  bars 
or  conductors  are  used  it  is  necessary  to 
form  them  of  a  number  of  separate  bars  or 
wires,  since,  otherwise,  strong  currents  would 
be  induced  in  the  wires. 

The  electric  energy  produced  by  the 
dynamo  is  a  result  of  a  transformation  into 
electric  energy  of  the  mechanical  energy 
required  to  drive  the  armature.  Were  this 
transformation  complete  any  given  amount  of 
mechanical  energy  put  into  the  machine 
would  produce  an  equal  amount  of  electric 
energy  and  the  efficiency  of  the  machine 
would  be  ioo  per  cent;  that  is,  the  ratio 
between  the  amount  of  electrical  energy 
produced  in  the  armature  and  the  mechanical 
energy  required  to  be  expended  in  order  to 
drive  the  armature  would  be  unity. 

The -cause  of  the  difference  between  the 
output  and  the  intake  is  to  be  found  in  losses 
that  occur  whereby  energy  uselessly  expended 
in  the  machine  fails  to  appear  as  electricity 
in  the  external  circuit,  but  appears  in  the 
machine  as  heat.  It  is  easy,  therefore,  to 
determine  roughly  whether  a  dynamo  is 
working  efficiently  or  not.  If  it  remains 
cold  while   running  and  doing   satisfactory 


work,  it  has  a  high  efficiency.  If,  however, 
it  heats,  this  heat  indicates  a  loss  and  there- 
fore a  decreased  efficiency,  and  the  hotter 
it  becomes  after  working  under  a  load  the 
greater  is  the  loss  of  energy  and  the  less  the 

efficiency. 

The  principal  losses  in  the  operation  oi  a 

dynamo    are : 

i.  Mechanical  losses,  such  as  those  due 
to  air  churning  or  the  setting  in  motion  of  air 
by  the  rotating  armature;  losses  due  to 
friction  of  the  shaft  of  the  generator;  and 
losses  due  to  the  friction  of  the  collecting 
brushes  on  the  commutator.  Mechanical 
energy  so  lost  appears  as  heat  in  the  air,  in 
the  journal  bearings,  and  in  the  brushes  and 
commutator  segments  respectively. 

2.  Electrical  losses.  These  can  be  divi- 
ded into  two  kinds:  i.  e.,  losses  in  the  cir- 
cuit or  circuits  of  the  machine;  losses  in  the 
iron  core  of  the  armature  or  pole  pieces; 
or  in  the  copper  wire  or  bars  forming  the 
armature  coils.  The  energy  so  lost  appears 
as  heat  in  the  machine  or  especially  in  its 
revolving  armature. 

3.  Magnetic  losses,  or  those  due  to  what 
is  called  magnetic  hysteresis. 

By  magnetic  hysteresis  is  meant  that 
quality  of  a  magnetic  substance,  like  iron 
or  steel,  in  virtue  of  which  energy  is  dissi- 
pated on  the  reversal  of  the  magnetization. 
A  certain  amount  of  energy  is  dissipated  or 
lost  by  hysteresis  which  may  be  regarded 
as  a  variety  of  molecular  friction  attending 
magnetization  and  demagnetization.  As  or- 
dinarily constructed  in  direct-current  dyna- 
mos, work  is  done  in  magnetizing  the  field 
magnets,  not  only  to  give  the  iron  its  initial 
magnetism,  but  also  to  reproduce  the  mag- 
netism it  loses  during  running.  The  loss, 
however,  by  hysteresis  is  especially  found  m 
the  armature  core  which  is  subjected  to  rapid 
magnetizations  and  demagnetizations. 

In  order  to  decrease  the  loss  due  to  journal 
friction  the  diameter  of  the  armature  shaft 
is  made  as  small  as  ample  strength  will  per- 
mit, and  efficient  lubrication  is  provided. 
The  energy  lost  by  brush  friction  increases 
with  the  number  of  brushes  and  the  pressure 
on  each  brush.  The  amount  of  this  loss, 
however,  is  not  very  appreciable  in  large 
dynamos,  although  in  very  small  dynamos  it 
forms  an  appreciable  part  of  the  losses. 
When  not  excessive  the  loss  due  to  air  churn 
ing  by  the  rotating  armature,  is  not  alto- 
gether   objectionable    from    the    ventilation 
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and  consequent  cooling  of  the  armature  that 
is  thus  ensured. 

The  commercial  circuits  on  which  by  far 
the  greater  amount  of  current  produced  by 
dynamo-electric  machines  is  employed,  are 
either  series  circuits  or  multiple  or  parallel 
circuits.  Series  circuits  are  employed  gen- 
erally for  arc  lighting,  or  for  street  car 
trolley  systems. 

In  series  or  multiple  circuits  as  the  number 
of  electro-receptive  devices  is  increased  or 
decreased,  some  device  must  be  employed 
whereby  either  the  electro-motive-force  or 
the  current  produced  can  be  maintained 
constant. 

In  the  case  of  a  series  dynamo,  such  as 
that  employed  for  series  arc  lamps  it  is 
the  current  strength  that  must  be  main- 
tained constant,  since  each  additional  lamp 
introduced  into  the  circuit  increases  its  re- 
sistance. The  regulating  device  employed 
must  therefore  be  able  to  increase  the  electro- 
motive force  to  such  an  extent  as  shall  re- 
sult in  the  current  strength  remaining  con- 
stant. Suppose,  for  example,  that  a  single 
arc  lamp  requires  a  pressure  of  50  volts  at 
its  terminals  in  order  to  produce  the  re- 
quisite current.  Then,  thirty  such  lamps 
connected  in  series  would  require  the  ma- 
chine to  produce  a  pressure  of  fifty  times 
thirty  or  1500  volts,  while  sixty  such  lamps 
would  require  a  pressure  of  3000  volts. 

In  the  multiple  circuits,  however,  it  is  the 
pressure  that  must  be  maintained  constant 
and  the  current  strength  that  must  be  varied, 
since  for  every  additional  device  added  to 
the  circuit  an  increase  of  current  is  necessary. 
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FIG.    I48.     DYNAMO  WITH  FIELD  IN  SERIES 

A  generator  suitable  for  connection  with 
mains  feeding  multiple-connected  devices; 
that  is,  suitable  for  connection  with  constant- 
potential^  mains,  should  be  able  while 
maintaining  the  pressure  constant  to  vary 
the  current  strength  in  proportion  to  the 
number  of  separate  devices  added  or  re- 
moved. 


Dynamo-electric  machines  must  therefore 
be  provided  with  means  whereby  the  pres- 
sure can  be  regulated  for  series  circuits, 
and  the  current  strength  regulated  for  mul- 
tiple or  parallel  circuits. 

The  E.  M.  F.  produced  by  a  dynamo  can 
be  changed  by  varying  the  speed  of  rotation; 
by  varying  the  number  of  conductors  on  the 
armature;  by  varying  the  magnetic  flux 
passing  through  the  armature;  or  by  shift- 
ing the  position  of  the  brushes  on  the  com- 
mutator. 

The  number  of  conductors  on  the  arma- 
ture remains  constant  in  the  same  machine, 
and  its  speed  of  rotation  must  for  practical 
purposes    also    remain    unchanged.     There 
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FIG.   I49.    DYNAMO  WITH  FIELD  IN  SHUNT 

are,  therefore,  only  two  ways  in  which  the 
E.  M.  F.  produced  can  be  varied.  This  is 
by  a  change  in  the  amount  of  the  magnetic 
flux,  or  by  a  change  in  the  position  of  the 
orushes.  In  the  case  of  series  arc-lighting 
dynamos  the  variation  in  the  E.  M.  F.  is 
obtained  by  shifting  the  brushes  either  auto- 
matically or  by  hand.  In  generators  em- 
ployed on  constant-potential  mains,  the 
necessary  variation  in  the  amount  of  cur- 
rent, is  effected  by  a  change  in  the  amount 
of  magnetic  flux. 
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FIG.    I50.     COMPOUND    WOUND   DYNAMO 

Dynamos  suitable  for  feeding  series  cir- 
cuits are  known  as  series-wound  dynamos, 
of  the  type  represented  in  Fig.  148.  Here, 
the  magnet  coils  (M)  are  connected  in  series 
with  the  armature  (A). 
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Generators  suitable  for  feeding  multiple 
or  parallel  circuits  are  known  as  shunt- 
wound  dynamos.  Here,  as  shown  in  Fig. 
149  the  magnets  are  not  in  series  with  the 
armature  circuit  but  are  connected  at  the 
brushes  in  shunt  with  the  external  circuit 
so  that  a  portion  of  the  armature  current 
is  always  employed  for  developing  the  mag- 
neto-motive force  in  a  field  magnet. 

It  will  be  observed  that  in  the  shunt-wound 
generator  the  field-magnet  circuit  is  con- 
nected with  a  rheostat  or  adjustable  resist- 
ance (R),  by  means  of  which  the  magneto- 
motive force  of  the  field  magnets  can  be 
regulated  by  varying  the  current  strength  of 
the  circuit.  This  regulation  is  obtained 
either  by  hand  or  by  the  action  of  an  electro- 
magnet. 

Another  method  of  making  a  generator 
self  or  automatically  regulating  is  by  what 
is  known  as  compound-winding.  In  a 
compound-wound  generator,  as  shown  in 
Fig.  150,  the  magnet  coils  are  partly  excited 
by  a  shunt-winding  taken  from  the  brushes 
and  partly  by  a  series  winding  connected 
with  the  main  circuit.  Want  of  space  pre- 
vents any  further  explanation  as  to  the  man- 
ner in  which  these  different  forms  of  ma- 
chines are  capable  of  regulating  either  the 
pressure  or  the  current. 

Dynamo-electric  machines  producing  al- 
ternating currents,  or  those  in  which  the 
direction  of  the  current  rapidly  changes,  are 
called  alternators.  Although  the  details  of 
construction  differ  somewhat  from  those  of 
direct-current  machines,  yet,  generally  speak- 
ing the  construction  of  both  machines  is 
the  same. 

The  changes  or  reversals  in  the  direction 
of  the  E.  M.  F.  or  current  in  alternating  cir- 
cuits are  called  alternations.  A  generator  is 
said  to  produce  16,000  alternations  per  min- 
ute when  it  reverses  the  direction  16,000 
times  per  minute,  or  produces  8,000  waves 
in  one  direction  and  8,000  waves  in  the  op- 
posite direction.  Such  a  machine  is  said  to 
produce  8,000  cycles  per  minute,  a  cycle 
being  a  double-reversal  or  a  complete  to- 
and-fro  motion.  By  the  frequency  of  alter- 
nations of  a  machine  is  meant  the  number 
of  cycles  it  produces  per  minute.  A  ma- 
chine producing  16,000  alternations  per 
minute,  or  8,000  cycles  per  minute,  would 
have  a  frequency  of  8,000  alternations. 

Alternating  electric  currents  are  employed 
extensively  in  the  operation  of  alternating 


motors.  For  this  purpose  what  are  known  as 
multiphase  alternating  currents  are  em- 
ployed. These  consist  of  a  number  of 
separate  alternating  currents  differing  in 
phase  by  a  certain  amount. 

Waves  of  current  or  pressure  are  said  to 
be  in  phase  or  step  when  their  crests  or  tops 
occur  simultaneously,  and  are  said  to  differ 
in  phase  when  the  crests  or  tops  do  not 
occur  simultaneously. 

There  may  be  a  great  number  of  multi- 
phase alternating  current  systems.  In  prac- 
tice not  more  than  three  separate  systems  are 
employed.  These  are  single  phase,  two 
phase  and  three  phase. 

(To  Be  Continued.) 


Count  Zeppelin's  Unique  Gift 

Count  Zeppelin,  the  famous  aeronaut,  has 
accepted  the  godfathership  to  the  recently 
born  third  child  of  the  German  crown  prince. 
It  is  customary  to  make  presents  on  such  an 
occasion  and  the  ingenious  count  ordered  a 
miniature  airship  in  the  shape  of  an  electric 
chandelier.  He  visited  recently  the  factory 
in  Berlin  and  was  cheered  by  the  public  who 
recognized  him  at  once. 


ELECTRIC    CHANDELIER    IN    THE    FORM    OF 
AN   AIRSHIP 

As  we  see  from  the  picture  all  details  are 
well  represented,  such  as  the  various  ap- 
paratus for  steering  sideways  and  up  and 
down,  the  propellers,  cars,  connecting  gang 
way,  etc.  The  main  body  consists  of  glass 
and  has  a  crystal-like  surface.  The  metal 
parts  are  well  ground  until  they  assumed  a 
matt  surface,  and  are  of  silver  color.  In 
each  car  there  is  one  electric  bulb  lamp,  also 
two  more  in  the  long  body.  When  these  are 
lighted  it  gives  a  wonderful  effect.  The 
whole  is  suspended  on  three  chains  and  will 
for  a  long  time  be  an  attraction  in  the  castle 
of  the  German  crown  prince. 
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The  Latest  Way  of  Milking  Cows 

In  these  days  when  the  inventive  spirit 
has  managed  to  solve  almost  all  mysteries 
of  the  days  of  our  forefathers,  progress  has 
been  made  in  every  line  and  particularly  in 
the  dairy  business.  We  call  it  business  as 
it  has  to  be  run  as  a  factory  and  each  minute 
means  money.  Where  are  the  days  that 
a  machine  separating  milk  to  cream  and 
skim  milk  was  looked  upon  as  a  mys- 
tery or  fake  ?  And  how  near  are  the  days 
when  hand  milking  will  be  ridiculed  as 
are  at  the  present  day  the  gravity  system 
"to  get  the  cream,"  and  hand  threshing 
"to  get  the  crop?" 

A  really  practicable  cow  milking  machine 
is  now  obtainable  and  as  is  usual  in  new 
things  electricity  has  made  it  possible.  It 
is  a  simple  affair.  First  there  is  the  air 
tight  milk  can  or  receptacle  from  which 
lead  the  long  flexible  tubes  with  suction 
cups  attached  for  extracting  the  milk  in  the 
most  natural  and  sanitary  manner  possible. 
Then  there  is  the  milking  machine  proper, 
consisting  of  a  pulsating  vacuum  pump 
driven  by  an  electric  motor  which  creates 
a  partial  vacuum  in  the  can. 

The  vacuum  in  the  can  is  indicated  by 
the  vacuum  gauge.  By  means  of  an  oper- 
ative connection  between  the  crankshaft  and 
double  valves,  the  latter  will  be  in  operation 
as  soon  as  the  crankshaft  is  in  motion.  The 
valve  is  so  constructed  that  a  hollow  cylin- 
der connects  the  vacuum  created  in  the  can 
with  the  suction  cup  in  one  position,  thereby 
drawing  milk  from  the  cow,  and  in  the 
second  position  it  breaks  the  vacuum  and 
opens  to  the  air,  thus  destroying  the  vacuum 
in  the  suction  cup  and  exposing  it  to  the 
normal  atmospheric  pressure.  After  this 
operation  is  finished  suction  is  again  applied 
and  milk  drawn  and  the  operation  as  above 
described  repeated.  It  is  readily  seen, 
therefore,  that  nature's  operation  is  imitated 
very  closely.  The  calf,  when  he  gets  his 
mouth  full  of  milk  is  bound  to  take  a  breath 
and  swallow,  thus  destroying  the  vacuum 
for  a  moment  exactly  the  same  as  in  the 
milking  machine. 

After  the  milking  process  is  finished  all 
that  is  necessary  to  clean  the  machine  is  to 
hang  the  cups  in  a  pail  of  water  and  suck 
the  water  through  the  cups  and  tubing. 
Then  warm  water  is  used,  with  a  10  percent 
solution  of  common  salt. 


"From  where  does  the  electric  current 
come?"  Many  of  the  largest  dairy  farmers 
in  this  country  have  for  a  long  time  recog- 
nized the  great  importance  of  having  elec- 
tric light  in  a  sanitary  cow  barn.  They 
have  realized  all  the  benefits  given  to  the 
world  by  this  great  discovery.  Electric  light 
in  a  cow  barn  is  the  best  and  safest.  The 
great  Chicago  fire  in  187 1,  as  we  all  know, 
was  started  by  a  cow  kicking  over  a  lamp  in 
the  barn  of  Mrs.  O'Leary,  DeKoven  street, 
and  the  history  of  fire  insurance  shows  that 
destruction  of  a  large  proportion  of  the  dairies 
starts  in  this  very  way.  Electricity  in  dairy 
establishments  is  therefore  becoming  more 
common  than  is  ordinarily  supposed. 

The  electric  current  required  to  operate 
one  of  these  cow-milkers  is  very  small, 
and  a  one-kilowatt  dynamo  (a  little 
over  one  horsepower)  will  create  all  the 
current  needed  to  run  a  number  of  milk- 
ing machines  and  have  lights  in  the  barn 
besides.  The  dynamo  can  be  operated  di- 
rect from  the  fly  wheel  of  a  small  engine, 
if  the  regular  lighting  current  is  not  avail- 
able. A  couple  of  wires  can  easily  be  run 
in  any  barn  and  an  attachment  provided 
at  each  lamp  socket  so  as  to  run  a  cord 
therefrom  to  operate  the  motor  of  the  cow- 
milking  machine. 

Great  Electrical  Growth  in  the  West 

According  to  the  1910  edition  of  Blanch- 
field's  Western  Electrical  and  Gas  Directory, 
the  development  of  the  electrical  industry  in 
Arizona,  California,  Idaho,  Nevada,  Oregon, 
Washington,  British  Columbia  and  the 
Hawaiian  Islands  has  indeed  been  remark- 
able. The  directory  contains  the  names  of 
940  companies  and  individuals  under  the 
heading  of  Electric  Light  and  Power  and 
201   names  under  Electric  Railways. 

A  condensed  history  of  the  development 
of  these  industries  presents  facts  that  are 
startling.  In  one  city,  alone,  it  is  possible 
to  deliver  over  275,000  electrical  horse- 
power, from  steam  and  gas  (or  distillate) 
engine  driven  plants,  and  over  high  potential, 
long  distance  lines  from  hydroelectric  sta 
lions  traveling,  in  one  instance,  351  -95 
miles.  Another  city  can  be  supplied  with  over 
135,000  electrical  horsepower.  The  largest 
installation,  under  one  roof,  provides  40,000 
kilowatts,  normal  rating,  which  is  over  50 
000  horsepower. 


Talks  With  the  Judge 


"What  is  a  watt?  What  is  a  kilowatt? 
What  is  a  kilowatt  hour?"  The  Judge 
almost  shouted  the  questions.  "Every  month 
I  use  and  pay  for  a  mysterious  something 
which  we  call  electric  current.  When  I  pay 
my  bill,  if  I  make  any  inquiries,  they  tell  me 
that  the  month  before  my  meter  read  so 
many  kilowatt  hours,  this  month  it  reads 
so  many,  the  difference  is  so  many,  and  at 
my  rate  per  kilowatt  hour  it  amounts  to 
five  dollars  and  seventy-seven  cents.  That 
all  '  listens'  fine,  and  I  am  glad  it  isn't  six 
dollars  and  I  go  away.  But  just  the  same, 
I  wish  I  could  know  what  it  is  I  am  buying. 
A  watt  is  a  most  elusive  thing.  To  buy  one 
is  like  buying  imagination,  as  it  seems  to  me." 

"Judge,"  I  said,  in  my  most  impressive 
manner,  "  the  watt  is  the  unit  representing 
the  rate  of  work  of  electrical  energy.  It  is 
the  rate  of  work  of  one  ampere  flowing  under 
a  potential  of  one  volt." 

"Fiddlesticks!"  said  the  Judge,  "Why 
don't  you  tell  me  that  it  is  perfectly  elastic, 
incompressible  entity,  which,  traveling  at 
the  rate  X  to  the  nth  power  miles  per  hour 
will  amount  to  five  dollars  and  seventy-seven 
cents  in  n  minus  one  years.  It  would  mean 
just  the  same  to  me." 

"Wait  a  minute,"  I  said,  "seven  hundred 
and  forty-six  of  these  watts  equal  one  horse- 
power, and  a  horsepower  as  you  know  is  the 
energy  required  to  lift  550  pounds  one  foot 
in  one  second." 

"Now  you  are  talking  sense,"  said  the 
Judge.  "A  horsepower  is  something  tan- 
gible. Keep  right  down  on  that  physical 
plane  and  I  can  follow  you." 

"But  the  watt  is  rather  a  small  unit  for 
everyday  use,"  I  continued,  "so  they  de- 
vised the  kilowatt,  which  is  one  thousand 
watts.  A  kilowatt,  therefore,  is  equal  to 
almost  exactly  one  and  one-third  horse- 
power. 

"However,  you  don't  buy  kilowatts  of 
electric  current  energy  from  the  central 
station  company.  You  buy  kilowatt-hours. 
If  you  were  to  go  to  your  neighbor  and  say, 
T  will  pay  you  five  dollars  for  the  use  of  your 
horse,'  the  first  question  he  would  ask  would 
be  Tor  how  long  ?'  He  would  want  to  know 
how  many  horsepower  hours  of  energy  you 
were  going  to  take  out  of  the  animal.  The 
chances  are  he  would  then  ask  you  a  certain 


price  per  day,  or,  in  other  words,  for  10 
horsepower  hours,  if  the  horse  were  used 
10  hours  a  day. 

"So  you  see  the  time  element  enters  into 
the  problem.  If  you  use  one  kilowatt  for 
10  hours,  from  your  circuit,  your  total  is 
10  kilowatt  hours.  Or  if  you  take  out  10 
kilowatts  for  one  hour  the  total  is  10  kilo- 
watt hours  just  the  same. 

"Now  to  make  this  kilowatt  hour  even 
more  comprehensible  to  you,  let  us  take  a 
few  concrete  examples  of  what  a  kilowatt 
hour  of  electrical  energy  will  do.  A  kilo- 
watt hour  of  electricity  will  burn  20  ordinary 
16  candle  power  carbon  filament  lamps  for 
one  hour;  it  will  keep  four  domestic  irons  in 
use  for  one  hour;  it  will  cook  15  chops  in  15 
minutes;  it  will  run  a  sewing  machine  for 
21  hours;  it  will  carry  you  three  miles  in  an 
electric  brougham;  it  will  run  an  electric 
clock  for  100  years." 


He  Would  Want  to  Know  "For  How  Long 


"Well,  I  think  I  understand  now  what  a 
kilowatt  hour  is,  but  I  don't  understand  why 
all  do  not  pay  the  same  price  for  a  kilowat 
hour  of  electricity.  As  far  as  I  can  find  out 
the  rate  is  not  uniform.  That  doesn't  seem 
fair." 

"There  are  different  rates,  it  is  true,"  I 
replied,  "but  these  rates  are  uniform  to  all 
those  requiring  a  particular  class  of  service. 
For  instance,  here  is  a  little  shoemaker 
who  has  only  one  lamp  which  burns  an 
hour  or  two  hours  in  the  evening.  He  has 
to  have  his  meter  installed,  meter  men  must 
come  and  take  readings,  clerks  must  make 
out  his  little  bill,  his  lamp  must  be  renewed 
occasionally,  etc.  You  can  readily  see  that 
his  little  service  requires  about  as  much  at- 
tention   as   the   good    sized    manufacturing 
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plant  next  door  which  has  several  hundred 
horsepower  in  motors  in  operation. 

"Then  again  there  are  certain  classes  of 
service  which  are  supplied  in  the  daytime  or 
late  at  night,  when  a  large  part  of  the  great 
generating  equipment  is  idle.     Such  service 


His  Little  Service   Requires  About  as  Much 

Attention  as   the  3Ianufacturing 

Plant  Next  Door 

as  this  is  encouraged  and  an  attractive  rate 
made,  and  might  be  spoken  of  as  'velvet' 
to  the  central  station.  Such  a  customer  as 
this  ought  to  have  a  better  rate  than  the  one 
who  comes  onto  the  lines  between  five  and 
eight  o'clock  in  the  evening  when  lights  are 
burning  full  blast  all  over  the  city  and  what 
is  known  as  the  'Peak  of  the  load'  is  on 
and  the  generating  equipment  is  working  at 
full  capacity. 

"In  your  own  city,  Judge,  they  have  a 
way  of  equalizing  the  rates  in  a  way  which 
is  as  near  fair  to  all  as  possible  by  using 
what  they  call  the  maximum  demand  system. 
Your  lighting  rate  is  12  cents  net,  per  kilo- 
watt hour  for  all  electricity  consumed  in 
each  month  up  to  and  including  an  amount 
that  would  be  equivalent  to  30  hours  con- 
stant use  of  your  maximum  demand  in  such 
month.  For  all  above  that  they  only  charge 
you  six  cents.  By  the  maximum  demand  is 
meant  the  greatest  number  of  lamps  which 
you  have  turned  on  at  any  one  time  during 
the  month — they  have  meters  to  register 
that.  This  maximum  demand  indicator  on 
the  meter  works  something  on  the  principle 
of  a  physician's  thermometer.  You  know 
when  a  physician  puts  the  little  thermometer 
under  your  tongue  the  mercury  runs  up  the 
tube  to  the  point  which  registers  the  tem- 
perature.    Then  the  mercury  will  stay  up 


at  this  point  in  the  tube  until  the  latter  is 
shaken  in  a  particular  way.  It  is  the  same 
way  in  a  maximum  demand  meter.  There 
is  a  tube  something  like  a  thermometer  tube 
and  a  mercury  column  is  made  to  rise  in  the 
tube  to  a  height  proportionate  to  the  number 
of  lamps  burned  on  the  circuit.  The  mer- 
cury will  not  drop  back  in  the  tube  but  al- 
ways registers  the  highest  number  of  lamps 
or  in  other  words  the  maximum  current 
demand  at  any  time  during  the  month. 
When  the  meter  reader  comes  around  at 
the  end  of  the  month  he  releases  the  mercury 
column  so  that  it  falls  back  and  is  in  shape 
to  register  the  next  month's  maximum  de- 
mand. This  will  explain  to  you  why  it  is 
that  your  neighbor  who  uses  more  current 
than  you  do,  may  some  months  pay  less 
per  kilowatt  hour,  the  reason  being  that  he 
uses  more  than  the  30-hour  maximum  de- 
mand equivalent  and  so  gets  in  on  the  lower 
rate  for  some  of  his  current.  That's  only 
fair.  He  is  a  customer  wTho  burns  his  lamps 
a  greater  number  of  hours  and  current 
to  him  costs  the  company  proportionately 
less  than  it  does  delivered  to  you,  for  the 
"fixed  expense"  connected  with  his  installa- 
tion is  no  more  than  yours. 

"In  your  city,  also,  users  of  electric  cur- 
rent for  power  get  a  different  rate  because 
they  are  great  big  users  of  current,  wholesale 
users  you  might  say,  and  also  their  power  is 
ordinarily  taken  during  the  daytime  and 
they  shut  down  as  the  peak  of  the  load  due 
to  lighting  comes  on.  Ten  cents  a  kilowatt 
hour  is  their  rate,  up  to  30  hours  of  the 
maximum  demand,  after  which  it  is  five 
cents  for  30  hours  more;  all  in  excess  is  then 
three  cents. 

"To  find  out  exactly  what  the  various 
rates  are  you  should  send  to  your  lighting 
company  for  a  complete  schedule.  Remem- 
ber, however,  that  this  rate  proposition  is 
one  of  the  most  complex  problems  which 
the  big  central  station  companies  have  to 
encounter.  Years  have  been  spent  in  study- 
ing it  out  and  trying  to  make  it  just  to  all 
the  various  classes  of  customers.  The  maxi- 
mum demand  system  just  referred  to  is  one 
way — perhaps  the  most  satisfactory  way — 
but  in  other  cities  different  methods  of 
charging  may  be  employed." 

A  20-watt  tungsten  lamp  gives  one-fourth 
more  light  than  the  carbon  filament  lamp 
of  16  candle-power,  on  one-half  the  current. 


Electric  Light  and  Power  for  Country  Homes 


By  LOUIS  A.  PRATT 

PART   I. 


The  object  of  this  article  is  to  set  forth 
in  plain  and  simple  language  some  of  the 
facts  of  interest  to  any  person  wishing  light 
and  power  for  a  country  residence,  farm, 
or  small  manufacturing  plant,  where  central 
station  current  is  not  available. 

The  need  of  the  electric  lamp  in  isolated 
localities  not  reached  by  central  stations, 
has  long  been  felt  and  has  been  one  of  the 
deterring  influences  in  the  trend  of  popula- 
tion from  city  to  country. 

The  safety,  cleanliness  and  convenience 
of  electric  light  is  so  generally  recognized 
that  there  is  every  incentive  to  make  it  uni- 
versally available,  the  principal  obstacle 
being  the  lack  of  a  sufficiently  cheap  and 
dependable  source  of  energy. 

The  gas  engine,  however,  now  supplies 
this  want  and  independent  plants  are  not 
only  possible,  but  they  are  also  compara- 
tively inexpensive  to  install,  and  can  be 
operated  at  extremely  low  cost,  both  in  the 
matter  of  fuel  and  attendance. 

Abundance  of  light  can  therefore  no  longer 
be  classed  as  a  luxury,  but  must  be  con- 
sidered as  a  necessity  to  home  comfort 
within  the  reach  of  a  moderate  income. 
Power  is  also  needed  by  every  farmer  in 
keeping  pace  with  modern  methods  and  the 
ever  increasing  scarcity  of  labor,  and  is  avail- 
able on  a  basis  which  makes  it  an  attractive 
and  profitable  investment. 


For  much  of  the  data  which  follows,  I 
wish  here  to  acknowledge  my  indebtedness 
to  the  engineers  of  the  Alamo  Manufacturing 
Company,  the  Westinghouse  Storage  Battery 
Company  and  to  Mr.  T.  H.  Amrine  of  the 
University  of  Illinois. 

THE  GASOLINE  ENGINE 

As  noted  in  the  introduction,  the  principal 
obstacle  in  the  way  of  private  electric  gen- 
erating plants  has  been  the  difficulty  of 
obtaining  a  satisfactory  source  of  energy. 
This  obstacle  has  been  removed  by  the  in- 
troduction of  gas  engines,  that  is,  engines 
operating  on  natural 


or  manufactured  gas, 

gasoline,  distillate, 

kerosene   or  alcohol. 

In    this    country  the 

fuel   most    generally 

used    is   gasoline. 

The  type   of   engine 

in  general     demand 

is  the    horizontal  or  vertical   water-cooled, 

four-stroke-cycle  engine. 

These  engines  have  what  is  commonly 
called  the  hit-and-miss  system  of  control, 
are  very  economical  of  fuel  and  do  not  easily 
get  out  of  order.  They  are  successfully 
used  for  operating  the  electric  dynamo  or 
generator  where  current  is  wanted  for  power 
only,  for  charging  storage  batteries,  or  for 
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lights  for  places  where  a  slight  variation,  or 
nicker,   is  not  objectionable. 

When  the  engine  is  required  for  operating 
the  generator  for  lighting  purposes,  a  closer 
speed  regulation  is  required  than  can  be 
obtained  with  the  ordinary  gas  engine,  be- 
cause the  voltage  or  electrical  pressure  pro- 
duced by  a  dynamo  varies  with  the  speed 
and  if  the  speed  is  not  constant  the  lights 
flicker.  To  meet  this  requirement  there 
has  now  been  perfected  standard  throttling 
governor  engines,  and  by  this  method  of 
construction  it  is  possible  to  produce  light- 
ing outfits  having  a  regulation  producing  as 
steady  lights  as  are  obtained  by  the  use  of 
the  best  makes  of  steam  engines. 

THE  ELECTRIC  GENERATOR 

The  electric  generator  has  reached  such 
a  stage  of  development  that  little  need  be 
said  in  explanation.  The  generator,  or 
dynamo  as  it  is  called,  is  a  machine  used 
for  generating   the  electric  current. 

From  the  generator  the  current  can  be 
either  taken  direct  over  wires  for  use  in 
lighting  or  to  run 
electric  motors  for 
operating  various 
machinery,  or  it  can 
be  run  into  storage 
batteries  and  taken 
out  for  use  as 
needed. 

For   isolated  elec- 
tric plants  two  classes 
o  f      direct     current 
generators    are     now 
generators    of     no 


A    DIRECT    CURRENT 
GENERATOR 

considered.     First — 
to     125     volts    of    a 


variety  of  speeds,  either  for  belted  drive 
or  connected  direct  to  the  engine;  and, 
second— generators  of  30  to  50  volts  for  use 
in  charging  the  storage  batteries  for  low 
voltage  domestic  lighting  service;  50  volts 
being  high  enough  voltage  to  charge  a 
battery  of  18  cells,  should  one  wish  to  use 
so  many  cells  in  a  low  voltage  system. 

The  distinction  between  a  generator  and 
a  motor  is  that  the  generator  converts  the 
power  of  the  engine  into  electric  energy, 
while  a  motor  converts  this  electric  energy 
into  mechanical  power  again. 

THE  STORAGE  BATTERY 

The  storage  battery  may  be  considered 
simply  as  a  reservoir  for  storing  electricity. 
The  use  of  the  storage  battery  makes  it 
possible  to  store  up  electrical  energy  which 
can  later  be  used  for  lighting  and  power. 
The  convenience  of  such  an  equipment  will 
be  readily  appreciated.  The  gas  engine  and 
generator  may  be  operated  during  the  day, 
the  battery  charged  and  the  engine  shut 
down.  The  battery  is  then  ready  to  furnish 
current  for  lighting  the  house  and  premises 
during  the  evening  and  night  hours. 

A  battery  is  made  up  of  one  or  more 
cells.  The  capacity  of  a  battery  cell  is 
designated  in  ampere-hours,  that  is,  it  will 
deliver  a  certain  number  of  amperes  for  a 
given  number  of  hours.  The  normal  rating 
or  condition  of  greatest  efficiency,  is  the 
number  of  amperes  that  the  cell  is  capable  of 
supplying  on  discharge  for  eight  hours. 
This  rating  has  been  accepted  as  normal  for 
storage  batteries  in  lighting  service  by  all 
battery    manufacturers.     As    an    example- 
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a  battery  cell  which  may  be  called  a  10- 
ampere  cell,  will  deliver  10  amperes  for 
eight  hours,  and,  therefore,  has  a  capacity 
of  80  ampere-hours. 

A  cell  may,  however,  be  discharged  at  a 
rate  higher  than  the  eight-hour  rate,  de- 
pending upon  the  load  upon  the  circuit,  that 
is,  the  number  of  lamps  that  are  to  be  lighted. 
A  cell  will  supply  for  five  hours  one  and 
four-tenths  times  the  normal  eight-hour 
rating,  or  for  three  hours  twice  the  normal 
rating,  or  for  one  hour  four  times  the  nor- 
mal rating.  To  illustrate:  The  discharge 
ratings  of  the  10-ampere  cell  would  be 

10  amperes  for  8  hours,  or 
14  amperes  for  5  hours,  or 
20  amperes  for  3  hours,  or 
40  amperes  for  1  hour 

It  will  be  seen  that  the  capacity  in  ampere- 
hours  decreases  as  the  rate  of  discharge 
increases,  the  capacity  at  the  one-hour  rate, 
as  shown  in  above  table,  being  40  ampere- 
hours  while  the  normal  rating  is  80  ampere- 
hours. 

To  determine  the  capacity  of  cells  re- 
quired for  lighting  service  it  is  necessary 
to  know  the  number  of  lamps  to  be  lighted  at 
one  time,  their  candle  power  and  efficiency. 

The  efficiency  of  a  lamp  depends  upon  the 
amount  of  energy,  or  watts,  required  per 
candle  power  to  light  the  lamp  to  full  bril- 
liancy. There  are  a  number  of  different 
types  of  lamps  on  the  market,  showing  a 
great  variety  in  efficiency.  It,  therefore, 
becomes  necessary  in  determining  the  amount 
required  to  light  a  given  number  of  lamps, 


to  know  not  only 
the  candle  power 
of  the  lamp  but  its 
type,  whether  of  the 
old  style  carbon  fil- 
ament, which  is 
called  a  3^-watt 
lamp,  or  one  of  the 
newer  type  metal- 
lized fil  am  en  t 
lamps,  which  fur- 
nish a  candle  power 
on  from  2  to  2J 
watts,  such  as  tan- 
talum and  gem,  or 
the  more  efficient 
tungsten  lamp 
which  will  supply 
a  candle  power  on 
ij  watts.  Com- 
pared on  the  basis  of  16  c.  p.,  these  lamps 
will  require  the  following  energy: 

Carbon    Filament 55  watts 

Metallized  Filament 40  watts 

Tungsten    20  watts 

To  determine  the  amount  of  current  re- 
quired to  light  each  of  the  three  types  of 
lamps  just  mentioned,  divide  the  number  ' 
of  watts  by  the  voltage.  Assuming  that 
the  voltage  of  the  circuit  is  no,  it  will  be  seen 
that  each  of  the  lamps  will  require  the  fol- 
lowing amount  of  current  to  burn  them  to 
their  full  candle  power: 

Carbon  Filament,  or  5 5- watt  lamp,  \  ampere. 
Metallized     Filament,    or    40-watt    lamp,     4-1 1 

ampere. 
Tungsten,  or  20-watt  lamp,  2-1  r  ampere. 

Since  batteries  are  more  expensive  than 
lamps,  it  will  be  found  in  most  cases,  that 
it  will  pay  to  use  the  high  efficiency  tungsten 
lamp,  or  the  metallized  filament  lamp,  and 
reduce  the  cost  of  the  battery.  If,  on 
the  other  hand,  one  figures  battery  cost 
on  the  basis  of  the  carbon  filament  lamp 
and  has  the  battery  large  enough  to  sup- 
ply a  certain  number  of  this  type  of  lamp, 
and  afterwards  finds  that  more  light  is 
required,  it  will  be  very  convenient  to  in- 
crease the  lighting  capacity  of  the  bat- 
tery by  substituting  the  high  efficiency  lamp 
for  the  carbon  filament  lamp.  For  this 
reason  it  is  recommended  that  batteries  be 
figured  on  the  basis  of  the  carbon  filament 
lamp,  and  if  it  is  afterwards  found  that  the 
capacity  is  too  low,  the  battery  need  not  be 
overworked,  to  its  detriment,  but  the  load 
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may  be  decreased  by  the  use  of  the  tungsten 
lamp,  which,  as  above  stated,  is  equivalent 
to  increasing  the  capacity  of  the  battery. 

Having  determined  the  number  of  lamps 
which  are  to  be  used  for  a  given  number  of 
hours,  the  number  of  amperes  required  may 
easily  be  calculated  and  the  result  compared 
with  the  capacity  of  standard  size  storage 
battery  cells  at  their  various  discharge 
ratings,  for  the  different  numbers  of  hours. 
These  ratings  and  capacities  are  scheduled 
in  manufacturers'  catalogues. 

The  number  of  cells  to  be  used  in  a  battery 
in  series  (or  tandem)  will  depend  upon  the 
voltage  required  for  the  circuit.  If  the 
system  is  to  be  of  low  voltage,  for  strictly 
domestic  lighting  purposes,  where  27^  or 
30-volt  lamps  are  to  be  used,  a  battery 
consisting  of  15  or  16  cells  will  be  sufficient. 
Where  the  system  is  to  be  one  of  no  volts, 
at  least  56  cells  should  be  used.  In  figuring 
the  number  of  cells  required,  divide  the 
voltage  of  the  circuit  by  2.05,  which  is  the 
voltage  of  each  cell  when  fully  charged.  A 
few  extra  cells  are  usually  required  for  over- 
coming  the   resistance   of   the   circuit. 

In  thus  determining  the  capacity  of  a 
battery  cell,  the  use  of  16  c.  p.  lamps  is 
assumed. 

Another  point  to  be  considered  when 
determining  the  capacity  of  the  battery  is  the 
convenience  with  which  it  may  be  charged, 
that  is,  whether  it  is  to  be  charged  once  a 
day  or  whether  the  charge  must  last  a  num- 
ber of  days.  In  any  case,  the  capacity 
must  be  calculated  in  ampere-hours.  Natu- 
rally, a  battery  to  supply  current  to  a  given 
number  of  lamps  for  three  nights  must  have 
a  greater  capacity  than  one  which  will 
supply  current  to  the  same  number  of  lamps 
for  one  night. 

If  motors,  such  as  used  in  domestic  ser- 
vice, are  to  be  operated  from  the  battery, 
they  must  be  considered,  when  determining 
the  capacity.  Usually  the  number  of  am- 
peres required  for  driving  the  motor  are 
stamped  on  the  name  plate,  and  the  motor 
can  be  considered  as  so  many  amperes,  or 
the  equivalent  of  so  many  lamps.  The 
number  of  minutes  or  hours  the  motor  is  to 
be  operated  should  be  considered  as  so  many 
ampere-  or  lamp-hours. 

As  an  illustration  of  how  one  may  deter- 
mine the  capacity  of  a  battery  for  lighting 
country  homes,  we  would  quote  from  page 
14,  Bulletin  No.  25,  written  by  Mr.  T.  H. 


Amrine  and  published  by  the  University  of 
Illinois: 

"Now  that  we  have  decided  upon  the 
number  of  lights  in  each  room  the  next 
step  in  the  design  of  our  lighting  system  is 
to  estimate  the  hours  during  the  day  that 
the  lights  in  each  room  will  be  lighted.  This 
will  give  us  an  idea  of  how  large  our  storage 
battery  will  have  to  be  to  operate  the  lamps. 
Of  course,  the  size  of  the  battery  will  also 
depend  upon  how  often  it  is  convenient  to 
charge  it.  Let  us  assume  that  we  wish  our 
battery  to  be  of  sufficient  capacity  to  operate 
the  lights  on  one  charge  the  entire  day  when 
there  is  the  maximum  amount  of  light  used. 
This  will  be  in  the  winter  when  the  nights 
are  long  and  when  there  is  some  special 
occasion  that  keeps  the  family  up  later  than 
usual.  We  will  make  out  a  probable  light- 
ing schedule  for  this  day.  The  schedule  is 
given  below.  In  the  column  to  the  right 
are  given  the  lamp  hours  per  day.  The 
lamp  hours  per  day  for  each  room  are  the 
number  of  lights  in  that  room  multiplied  by 
the  number  of  hours  during  the  day  that 
they  are  lighted. 

"Dining  Room — two  lights  on 
during  breakfast  and  supper, 

5:00-6:30  a.  m )     6    iamp_hours 

5:30-7:00  p.  m ) 

"Living  Room — Three  lights  on 
only  after  supper, 

7:00-10:30  p.  m 10 J  lamp-hours 

"Kitchen — Two  lights  on  while 
preparing  dishes  morning  and 
evening, 

5  :oo-7 :3o  a.  m )  IQ    lamp.hoUrs 

5:00-7:30  p.  m ) 

"  Front-Hall— One  light, 

8:00-10:30  p.  m 2\  lamp-hours 

"Front  Porch— One  light, 

7:30-9:00  p.  m i£  lamp-hours 

"Rear  Hall— One    light, 

5:00  6:00  a.  m \    2,  lamp.hours 

6:00-7:30  p.  m ) 

"  Bedrooms — Two  lights, 

5  :oo-5 130  a.  m 1 

9:00-0:30  p.  m I     2i  j  hours 

One  light,  2         ! 

ro :30-i  1  :oo  p.  m J 

35^  lamp-hours 

"This  gives  a  total  of  3 si  lamp-hours. 
Hence,  we  wish  a  battery  that  will  operate 
one  lamp  approximately  36  hours,  with  one 

charge." 

A  complete  copy  of  this  report  may  be 
obtained  from  the  Experimental  Station, 
University  of  Illinois. 

(To    Be    Continued.) 


Where  Electricity  Stands  in  the  Practice 

of  Medicine 

By  NOBLE  M.  EBERHART,  A.  M.,  M.  S.,  M.  D. 


CHAPTER  II. — ELECTRICITY  IN  TUBERCULOSIS. 


Never  has  there  been  so  much  attention 
given  to  the  treatment  of  tuberculosis  as  at 
the  present  time  and  the  whole  world  seems 
aroused  to  the  necessity  of  combating  this 
disease.  It  is  equally  true  that  never  has 
there  been  so  much  done  to  combat  disease 
in  general;  not  only  in  seeking  methods  of 
cure  but  also  in  that  other  equally  important 
field,  searching  for  means  of  prevention. 
In  both,  electricity  has  proved  a  useful  and 
willing  ally  of  the  physician. 

In  treating  tuberculosis,  the  earlier  the 
disease  is  recognized,  the  better  the  chance 
of  cure,  so  that  electricity  has  proved  doubly 
important  because  of  its  diagnostic  as  well 
as  its  therapeutic  properties.  Tuberculosis 
frequently  may  be  shown  by  the  X-ray,  long 
before  it  is  recognized  by  ordinary  methods. 
This  does  not  mean  that  the  X-ray  should  be 
used  to  the  exclusion  of  other  means.     On 


FIG.    I.     X-RAY   SHOWS    NORMAL    HEALTHY 

LUNG 

the  contrary  I  am  distinctly  opposed  to  this. 
But  it  should  be  used  in  connection  with  the 
customary  physical  and  laboratory  methods 
of  diagnosis. 


You  say,  What  will  the  X-ray  show? 

Before  answering  this  question  it  is  neces- 
sary for  the  sake  of  the  lay  reader  to  remem- 
ber that  tuberculosis  is  not  limited  to  tuber- 
culosis of  the  lungs  or  consumption,  but  that 
the  germs  producing  this  disease  attack 
many  other  parts  of  the  body,  such  as 
glands,  kidneys,  tendons,  bones,  peritoneum, 
skin,  etc.  tf  vm. 

Now,  of  what  use  is  the  X-ray  in  enabling 
us  to  recognize  any  of  these  forms? 


.fc-rr 


FIG.   2.     A   HAZINESS   IN   THE  UPPER  LUNG 

CAVITY  INDICATES  THE   FIRST  STAGES 

OF  CONSUMPTION 

First,  let  us  consider  tuberculosis  of  the 
lungs  and  let  us  remember  that  the  X-ray 
is  a  transmitted  and  not  a  reflected  light 
and  that  which  we  see  in  the  X-ray  picture 
is  super-imposed  shadows,  resulting  from 
the  obstruction  to  the  passage  of  the  rays 
offered  by  the  varying  densities  of  the 
tissues  traversed.  Thus  it  is  that  we  have  a 
marked    contrast    between    bones    and    the 
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soft  parts,  but  little  or  none  between  the 
structures  making  up  the  latter.  For  this 
reason  some  knowledge  and  experience  are 
necessary  in  properly  interpreting  X-ray 
pictures  or  plates. 

When  a  fluoroscope  is  used  with  the  X- 
ray  for  the  purpose  of  directly  examining 
any  portion  of  the  body,  the  screen  lights  up 
(fluoresces)  when  the  rays  strike  it,  and  the 
shadows  which  appear  on  it  are  the  result 
of  the  interference  with  the  rays. 

When  the  lung  is  normal  and  healthy  it 
offers  practically  no  resistance  to  the  pas- 
sage of  the  X-ray,  and,  therefore,  in  looking 
through   a   person   with    the   fluoroscope   it 


condition  where  diseased  places  offer  ob- 
struction to  the  passage  of  the  rays.  Fig.  2, 
also  taken  for  the  location  of  a  bullet,  shows 
on  the  right  side  and  in  the  upper  part  of 
the  left  lung  cavity  a  haziness  indicating  the 
first  stages  of  consumption. 

When  the  lungs  are  inflated  with  air  a 
tuberculous  portion  will  remain  the  same  as 
before  instead  of  increasing  in  luminosity 
as  in  the  healthy  lung.  Cavities  may  be 
shown  by  the  ray,  and  hardening  and  calci- 
fication 'of  lung  tissue.  All  the  findings 
should  be  confirmed  by  physical  examination 
or  tuberculin  reaction. 

In  an  X-ray  picture  of  a  healthy  bone  the 
outline  is  clear,  distinct  and  regular,  show- 
ing where  present,  the  canal  containing  the 
bone  marrow  and  where  there  are  articular 
cartilages  on  the  ends  of  the  bones  they  are 
clearly  shown,  with  well-defined  margins. 
When  tuberculosis  invades  a  joint  these  ar- 
ticular surfaces  lose  their  distinctness  and 
the  shadows  of  the  bones  tend  to  fuse  with 
one  another  as  shown  in  Fig.  3. 

Also  if  the  process  involves  the  bone  it 
changes  the  character  of  the  shadow,  and 


FIG*  3.    SHADOWS  OF  THE  BONES  INDICATE 
PRESENCE   OF   TUBERCULOSIS 

appears  light  and  of  an  even  tone  between 
the  ribs  or  shows  thus  when  an  X-ray  picture 
is  taken.  Fig.  1  is  an  X-ray  picture  taken 
for  the  purpose  of  locating  the  bullet  shown 
plainly  by  the  dark  spot.  This  picture 
shows  also  a  perfectly  normal  and  healthy 
lung,  as  indicated  by  the  clearness  of  the 
lung  cavity. 

When  the  individual  takes  a  full  breath 
the  light  areas  increase  and  become  still 
lighter. 

If  a  portion  of  the  lung  is  diseased,  it 
shows  a  haziness,  or  a  spotted  or  mottled 


FIG.  4.     X-RAY   PICTURE  SHOWS  THAT  THE 
PERIOSTEUM    IS  INVOLVED 

ordinarily  may  be  recognized.     (Fig.  4.)    If 
the   covering   of   the    bone    (periosteum)    is 
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involved  the  irregularity  in  the  outline  is 
seen  plainly. 

So  much  for  the  use  of  electricity  in  recog- 
nizing tuberculosis;  now  of  what  value  is 
it  in  treating  or  preventing  this  disease? 

In  tuberculosis  of  the  lungs  three  forms 
of  electric  treatment  are  of  the  greatest  value, 
their  relative  usefulness  being  in  the  order 
named:  high  frequency  currents  by  auto- 
condensation,  ozone  inhalations,  and  the 
X-ray. 


named,  compares  most  favorably  with  that 
obtained  by  all  other  forms  of  treatment. 

By  the  word  "cure"  in  consumption  is 
meant  the  arrest  of  all  of  the  symptoms  of 
the  disease  and  maintenance  of  this  state 
over  a  definite  period  of  time.  Doctors  call 
this  a  "symptomatic  cure." 

In  using  auto-condensation  the  patient  is 
placed  on  the  auto-condensation  couch  or 
pad,  (Fig.  5),  holding  the  handles  or  elec- 
trodes, before  the  current  is  turned  on,  and 


FIG.    5.      METHOD    OF    TREATING    BY   AUTO- CONDENSATION 


Some  will  not  agree  with  me  in  this  state- 
ment, but  it  is  in  accordance  with  my  ex- 
perience, which  has  been  considerable,  and 
there  is  an  old  saying  that  "he  knows  the 
water   best   who    has   waded   through    it." 

Practically  I  believe  in  the  suitable  com- 
bination of  all  three,  and  also  in  the  use  of  all 
other  measures,  medicinal,  dietetic  and 
hygienic  which  have  been  demonstrated  of 
value,  and  it  should  be  understood  that  the 
electro-therapeutic  treatment  in  no  wise 
interferes  with  other  treatments,  but  gives 
the  sufferer  just  that  much  added  chance 
for  recovery. 

On  the  other  hand  the  percentage  of 
cures  brought  about  by  the  three  measures 


keeping  hold  of  them  until  the  seance  is 
ended  and  the  current  turned  off  again;  thus 
avoiding  all  shock. 

The  average  duration  of  each  treatment  is 
ten  minutes  and  ordinarily  a  daily  treatment 
is  indicated,  the  exception  being  in  cases 
which  are  running  a  high  temperature,  and 
the  reason  is  that  auto-condensation  raises 
the  temperature  and  in  some  cases  might  do 
so  to  an  alarming  extent  if  care  were  not 
exercised.  On  this  account  if  a  patient 
carries  a  temperature  of  102.5  degrees  or 
over,  the  first  treatment  should  never  be 
longer  than  five  minutes,  and  a  second 
treatment  should  not  be  given  until  the  reac- 
tion from  the  first  has  subsided,  which  often 
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will  be  about  the  third  day  after  the  pre- 
liminary seance. 

In  this  respect  (temperature)  a  similarity 
will  be  noted  between  auto-condensation  and 
tuberculin  reactions.  After  two  or  three 
treatments  a  toleration  is  established  and 
daily  ten-minute  treatments  may  be  em- 
ployed. 

Cough,  expectoration,  and  other  symptoms 
are   aggravated   somewhat   during   the   first 


handles;  the  cushions  preventing  the  two 
charges  from  neutralizing  one   another. 

Thus  the  patient  forms  one  layer  of  a  con- 
denser and  as  the  charges  are  rapidly  with- 
drawn and  alternated,  a  nutritional  wave 
or  cellular  massage  takes  place,  upon  which 
the  value  of  this  treatment  largely  depends. 

Ozone  may  be  used  by  means  of  the 
various  instruments  on  the  market  for  use 
in    the    physician's    office,    the    inhalations 


FIG.   6.     PATIENT   INHALING   OZONE 


three  weeks  of  treatment  by  auto-condensa- 
tion, after  which  noticeable  improvement 
takes  place. 

In  Fig.  5  the  method  of  treating  by  auto- 
condensation  is  illustrated.  Beneath  the 
cushions  of  the  couch  are  plates  of  zinc, 
a  portion  of  one  showing  above  the  upper 
cushion  in  the  illustration.  The  plates  are 
charged  with  one  form  of  electricity  (either 
positive  or  negative)  while  the  patient  is 
charged  with  the  opposite  kind,  through  the 


lasting  from  five  to  30  minutes,  as  tolerated 
by  the  patient.  One  method  of  office  treat- 
ment is  illustrated  in  Fig.  6. 

In  my  opinion  a  better  method  is  the  use 
of  an  ozone  generator  placed  in  the  patient's 
room  and  run  night  and  day,  thus  keeping 
the  air  constantly  charged  with  the  ozone. 
A  moment's  thought  will  convince  anyone 
that  this  is  much  more  sensible  than  crowd- 
ing in  the  ozone  for  a  few  minutes  and  then 
being  without  it  for  the  remainder  of  the 
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twenty-four  hours,  though  equally  necessary. 
Ozone  is  produced  whenever  an  electric 
spark  passes  through  the  air.  At  the  same 
time  nitric  and  nitrous  oxides  are  liberated 
which  are  entirely  unfit  for  inhalation.  With 
the  average  machine,  air  charged  with  the 
ozone  and  the  oxides  is  filtered  through 
essential  oils  to  remove  the  objectionable 
gases.  I  am  inclined  to  believe  that  the 
greater  jpart  of  the  ozone  is  also  disposed 
of  by  this  process. 


Theoretically  it  is  possible  to  get  the  ozone 
strong  enough  to  exert  some  corroding  effect 
upon  the  red  skin  (mucous  membrane) 
lining  the  air  passages,  but  in  reality  there 
is  no  danger  with  any  of  the  machines  that 
I  have  investigated. 

The  ozone  also  removes  offensive  odors 
from  the  room,  being  a  remarkable  disin- 
fectant. 

Thejaction  of  the  X-ray  upon  the  tubercle 
bacillus  is  first  to  stimulate  its  growth  but 


FIG.  7.  TREATING  A  PATIENT  WITH  X-RAYS 


Where  the  ozone  is  made  by  numerous 
fine  contact  points,  so  little  of  the  nitrous 
and  nitric  oxides  are  produced  that  no  filtra- 
tion is  necessary  and  this  style  for  ozonizing 
the  air  of  the  room  is  my  choice. 

The  instrument  works  directly  from  the 
alternating  current  light  plug,  and  should  be 
placed  on  a  stand  near  the  patient's  head, 
if  _  the  latter  is  confined  to  the  bed.  The 
windows  of  the  room  usually  should  be  kept 
open,  top  and  bottom. 


finally  to  carry  this  to  the  point  of  overstimu- 
lation and  death  as  a  result  of  inability  on  the 
part  of  the  germs  to  reproduce  themselves. 
It  also  calls  out  from  the  system  its  natural 
anti-toxic  or  disease-overcoming  properties. 
It  is  our  best  electro-therapeutic  method  for 
tuberculosis  of  glands,  bones,  and  all  super- 
ficial forms,  except  lupus  (tuberculosis  of 
the  skin) ;  but  in  consumption  the  difficulty  of 
introducing  enough  of  the  ray  into  the  lung 
without  first  producing  a  burn  on  the  skin 
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of  chest  or  back  has  interfered  with  its  more 
extended  use. 

In  using  the  X-ray  in  tuberculosis  of  the 
lungs  it  is  customary  to  expose  first  the  chest 
and  at  the  next  treatment  the  back  of  the 
patient,  thus  avoiding  too  frequent  exposure 
of  the  skin  of  either  chest  or  back.  In  the 
illustration,  Fig.  8,  the  position  of  the  pa- 
tient sitting  in  a  chair  with  the  X-ray  shining 
on  the  chest  is  shown.  The  tube  is  enclosed 
in  a  protective  shield,  which  only  allows  the 
rays  to  pass  out  through  an  opening  toward 
the  patient.  The  rays  separate  as  they 
emerge,  so  that  they  may  be  considered  as 
possessing  the  shape  of  a  cone  with  the  base 
entering  the  body  of  the  patient.  Although 
the  aperture  in  the  shield  is  small,  they  di- 
verge sufficiently  to  include  the  entire  chest 
at  the  distance  which  the  tube  is  placed 
from  the  body. 

In  the  illustration  the  patient  is  shown  with 
all  clothing  on  and  it  is  my  custom  only  to 
remove  the  outer  garments,  believing  that 
a  moderate  amount  of  clothing  protects  the 
skin  from  some  of  the  softer  rays,  which  are 
those  most  apt  to  produce  a  burn,  and  at  the 
same  time  the  clothing  offers  no  obstruction 
to   the   stronger   rays  that   are   required   to 
penetrate  to  the  lung  tissues.     The  average 
duration  of  each  treatment  is  from  seven  to 
ten  minutes  and  the  frequency  about  three 
times  per  week.     Where  used,  as  I  advise, 
in   connection   with   auto-condensation   and 
ozone,    a    five-    to    eight-minute    treatment 
two  or  three  times  a  week  is  ample.     The 
patient  may  be  placed  in  the  recumbent  posi- 
tion if  preferred,  and  the  clothing  removed, 
protecting  the  face  with  lead  foil  or  other 
shield.     Some  operators  use  a  thin  sheet  ol 
aluminum    over    the    chest,    or    else    sole- 
leather,  for  the  purpose  of  cutting  out  the 
soft  or  weak  rays. 

In  treating  tuberculosis  of  glands,  bone, 
etc.,  the  tube  is  brought  relatively  nearer  the 
area  treated  than  in  treating  the  lungs,  and 
a  tube  of  medium  vacuum  at  about  10  inches 
is  suggested  with  five-  to  eight-minute  treat- 
ments thre^  times  a  week,  protecting  neigh- 
boring parts  with  a  protective  shield,  or 
using  a  shield  on  the  tube  itself.  Follow  up 
each   X-ray   exposure   with   from   three-   to 


five-minute  treatments  with  the  spark  from 
the  glass  vacuum  tube  attached  to  the  high 
frequency  machine. 

In  tuberculous  peritonitis  the  high  fre- 
quency spark  is  superior  to  the  X-ray,  and 
should  be  used  daily  for  eight  or  10  min- 
utes with  two  or  three  five-minute  X-ray 
exposures  each  week. 

Tuberculosis  of  the  skin  (lupus)  is  so 
extensive  a  subject  that  it  will  be  separately 
considered  next  month.  The  result  of  X-ray 
treatment  in  various  forms  of  tuberculosis 
has  been  the  subject  of  some  investigation, 
and  the  following  table  will  give  an  idea  of 
approximately  the  percentage  of  symptomatic 
cures  which  may  be  expected.  By  using  the 
other  measures  described  in  this  article  in  con- 
nection with  the  X-ray,  the  number  of  favor- 
able results  may  be  considerably  increased. 

Tuberculosis  of  the  lungs 25  per  cent 

Tuberculosis  of  the  glands  ...  60  per  cent 

Tuberculosis  of  the  joints 40  per  cent 

Tuberculosis  of  the   long  and 

flat  bones 35  Per  cent 

Tuberculosis  of  the  peritoneum  40  per  cent 
Tuberculosis    of    the    tendon 

sheaths 70  per  cent 

In  all  forms  of  tuberculosis  except  where 
the  lungs  are  involved,  a  judicious  combina- 
tion of  surgery  with  the  X-ray  frequently  is 
indicated,  and  gives  better  results  than  either 
method^  alone. 

GLOSSARY 

Articular  Cartilages— Cartilages  between  the  ar- 
ticular surfaces  of  bones. 

Bacillus— A   rod-shaped   germ. 

Calcification— The  deposit  of  a  lime  or  chalk  in 

the  tissues. 

Diagnosis— The  art  of  distinguishing  one  disease 

from   another. 

Diagnostic— Aiding  in  or  pertaining  to  diagnosis. 

Expectoration — Spitting. 

Fluoroscope— An  instrument  used  to  intercept 
the  X-rays  on  a  screen  so  that  the  shadows  may  be 
seen  by  the  eye. 

Ozone— A  form  of  oxygen  liberated  by  the  pas- 
sage of  an  electric  spark  through  the  air.  Its 
chemical  symbol  is  03. 

Peritoneum— The  sack  or  membrane  lining  the 

abdominal  walls. 

Peritonitis.— Inflammation  of  the  peritoneum. 

Therapeutic— -The  applic  ation  of  any  substance 
or  method  to  the  treatment  of  disease. 

Tuberculin  Reaction— A  visible  local  or  general 
reaction  to  a  product  of  the  germ  of  tuberculosis. 


An  Electrical  "Violinist" 


Musical  purists  will  scoff  at  the  idea  that 
an  electro-mechanical  device  of  any  de- 
scription can  draw  real  music  from  a  violin. 
They  will  say  that  the  delicacy  of  touch,  the 
finesse  of  bowing  and  above  all  the  feelings 
of  the  musician  himself  can  never  enter  into 
a  production,  the  interpretation  of  which  is  not 
inspired  by  the  human  soul.  But  compara- 
tively few  of  us 
are  musical  pur- 
ists, and  no  one 
with  an  ear  at- 
tuned to  musical 
harmony  can  lis- 
ten to  a  perform- 
ance of  that  latest 
triumph  of  human 
ing  enuity — the 
automatic  electric 
violin  player  — 
without  having 
aroused  in  him 
the  feeling  that  he 
is  hearing  and 
witnessing  the  su- 
pernatural; feel- 
ings which  might 
have  inspired  Poe 
when  he  imag- 
ined that  he 
heard  an  orches- 
tra that  "played 
fitfully  the  music 
of  the  spheres." 
This  music  which- 
we  hear  is  not 
produced  by  hu- 
man hand  but  by 
that  subtle  force, 
Electricity,  which 
pervades  all  the 
Universe,  yet,  in 
spite  of  the  ma- 
jesty of  its  power 
consents  to  divert 
a  n     infinitesimal 


THE    VIOLANO-VIRTUOSA 


portion  of   this  force    to  the  production  of 
sweetest  melody. 

The  automatic  violin  and  piano  or  Violano- 
Virtuosa  as  it  is  called  is  electrical  in  its 
operation,  the  instruments  being  played 
separately   or  in   unison    as   desired.  "  Any 


full-sized  violin  of  the  Stradivarius  model  may 
be  fitted  into  the  machine  and  played. 

The  violin  is  clamped  in  a  horizontal 
position  as  shown  in  the  picture.  Directly 
over  the  strings  are  mounted  a  number  of 
plungers  so  arranged  as  to  press  upon  any 
string  on  any  position,  the  same  as  the  fingers 
of  a  human  performer.     These  plungers  are 

not  normally  in 
engagement  with 
the  strings  but 
when  the  right 
impulse  of  elec- 
tric current  flows 
through  the  little 
solenoids  which 
operate  them  they 
are  forced  down 
upon  the  strings 
as  long  as  the 
current  flows. 

Bowing  is  done 
by  little  disks 
suspended  just 
above  the  portion 
of  the  strings  us- 
ually touched  by 
the  bow.  These 
disks  are  con- 
stantly revolving, 
driven  by  an 
electric  motor. 
They  also  are 
pressed  down  to 
engage  the  strings 
by  electro-magnet 
devices  similar  to 
those  which  oper- 
ate the  fingers. 
Lightly  or  heavily 
they  operate ; 
singly,  or  in  uni- 
son for  duets, 
trios  and,  quar- 
tettes. This  elec- 
tric  instrument 
will  also  produce  the  tremolo,  no  fingering 
is  too  difficult  for  it  and  the  fast  passages 
can  be  played  faster  and  more  accurately 
than  by  a  violinist. 

At    this    point    you    ask    "What    is    the 
solenoid     or     electro-magnet     like,      that 
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moves   the    fingers    and    the    disks   down- 
ward?" 

A  solenoid  consists  simply  of  a  coil  of  wire 
through  which  current  is  passed.  A  strong 
magnetic  field  is  at  once  produced  within 
the  coil.  An  iron  plunger  within  the  coil 
will  then  be  sucked  up  or  forced  out  of  the 
coil,  depending  upon  which  way  the  current 
is  flowing  in  the  latter.  By  this  principle 
the  marvelous  effects  are  produced.  Special 
magnets  produce  the  pizzicato,  staccato, 
legato,  bouncing  bow,  etc.  The  method  of 
producing  the  tremelo  is  novel  in  that  it  is 
brought  about  by  shaking  or  vibrating  the 
tail-piece  of  the  violin  sideways,  this  as  well 
as  all  other  expression  devices  being  brought 
about  by  electro-magnet  plungers. 

Another  question  which  you  will  ask  is 
how  the  current  is  supplied  to  the  electro- 
magnets for  exactly  the  right  lengths  of  time. 
This  is  accomplished  by  a  perforated  paper 
roll  similar  to  the  one  in  an  ordinary  pneu- 
matic piano  player.     The  sheet  passes  con- 
stantly over  a  metallic  roll  which  is  always 
electrically  connected  to  one  terminal  of  all 
the   electro-magnets.     The   other  terminals 
of  these  magnets  are  then  connected  to  as 
many  metallic  fingers,  which  bear  upon  the 
upper  side  of  the  moving  paper  strip.     This 
strip,  as  we  have  said,  is  perforated  in  ac- 
cordance with  the  music  to  be  played,  and 
as  a  consequence  the  various  fingers  of  the 
electro-magnet  circuits  are  allowed  to  come 
in  contact  with  the  metal  roller  through  the 
perforations  and  complete  the  circuits  of  the 
individual  electro-magnets  at  the  proper  time 
to  play  a  particular  note,  bow  a  certain  string, 
vibrate  the  tail-piece,  etc.     At  the  same  time 
other  perforations   operate   similar  electro- 
magnets for  the  operation  of  the  piano  move- 
ment. 

The  violin  is  tuned  by  pressing  a  button, 
this  causing  the  proper  note  on  the  piano  to  be 
struck;  the  "A"  string  on  the  violin  is  then 
tuned  to  harmonize  with  this  note.  The 
other  strings  may  be  tuned  by  pressing  down 
on  the  bows  and  tuning  the  different  keys 
until  the  strings  exactly  harmonize  with  each 
other. 

A  simpler  and  much  easier  way  of  tuning 
the  violin  is  provided  by  pushing  tuning 
buttons  each  'arranged  to  sound  two  strings 
in  unison  and  turning  the  keys  until  the 
two  strings  sound  as  one  note.  The  violin 
is  never  taken  out  to  be  tuned,  but  is  tuned 
in  its  position  while  in  the  machine. 


Oil  Testing  Centrifuge 


This  odd  appearing  machine  is  an  electric 
driven  centrifuge  for  determining  the  per- 
centage of  sediment  and  water  in  crude  oils. 
It  operates  by  virtue  of  the  centrifugal  force 
developed  by  rapidly  whirling  the  torpedo 
shaped  tubes  mounted  on  the  machine  at 
the  left,  and  which  are  rotated  by  the  elec- 
tric motor  shown  at  the  right. 

At  a  velocity  of  1,500  revolutions  a  minute 
there  is  an  outward   pull  of   320   pounds, 


OIL    TESTING    CENTRIFUGE 

exerted  on  the  contents  of  each  tube;  or,  in 
other  words,  the  average  apparent  difference 
in  specific  gravity  between  the  oil  and  the 
water  it  contains  is  320  times  the  actual 
difference  and  is  about  twice  this  in  the 
point  of  the  tube  where  most  needed.  The 
separation  is  thus  made  about  300  times 
as  rapidly  as  would  be  the  case  without 
rotation,  and  if  the  water  and  sediment  were 
allowed  to  separate  by  merely  letting  the 
liquid  stand. 

The  glass  tubes  are  arranged  so  as  to  be 
surrounded  by  water  in  aluminum  shields 
and  this  acts  as  a  cushion  and  reduces  the 
danger  of  breaking  to  a  minimum.  The  ar- 
rangement provided  for  transmitting  the 
power  permits  of  gradually  increasing  the 
speed  from  rest  to  the  desired  speed,  thereby 
eliminating  the  slopping  of  oil  out  of  the 
tubes,  while  the  power  transmission  system 
used  permits  the  motor  or  shaft  to  be  mounted 
with  the  axis  in  horizontal  position. 

It  may  be  stated  that  the  weight  of  tube, 
shield,  water  and  oil  sample,  ready  for  rota- 
tion, is  one  pound  and  the  distance  from  the 
axis  of  rotation  to  the  center  of  gravity  of 
each  tube  is  five  inches.  About  a  one-fourth 
horsepower  motor  is  required. 


The  Story  of  a  Newspaper  Scoop 


At  Glasgow,  Scotland,  in  the  city  hall, 
Lord  Rosebery  delivered  on  a  Friday  after- 
noon in  September  a  remarkable  speech  on 
matters  of  supreme  importance  to  the  people 
of  Great  Britain.  He  spoke  from  two  to 
four  o'clock  continuously.  In  its  own  offices 
in  Carmelite  House,  London — 401  miles 
away — the  London  Evening  News  reported 
the  speech,  printed  it  verbatim,  and  had  its 
edition  on  the  street  before  the  speaker  had 
left  the  Glasgow  city  hall. 

This  extraordinary  journalistic  achieve- 
ment was  accomplished  solely  by  virtue  of 


the  Evening  News  to  make  a  special  effort 
to  put  London  in  possession  of  it  with  the 
absolute  minimum  of  delay. 

The  task  of  organizing  and  carrying  out 
a  scheme  such  as  this  was  no  easy  one.  In 
the  first  place,  the  work  of  preparation  had 
to  be  accomplished  at  lightning  speed.  The 
necessary  permission  was  only  obtained  at 
10:40  p.  m.  on  the  previous  Wednesday. 
Two  expert  electricians  went  north  by  the 
midnight  trains,  and  between  10  a.  m.  on 
Thursday  and  10  a.  m.  Friday,  the  day  of  the 
speech,  all  the  arrangements  were  completed. 


Reproduced  by  Courtesy  of  the  Telephone  Engineer. 


SCENE     IN     THE        ELECTROPHONE     ROOM 


the  powers  of  the  electrophone— a  specially 
constructed  and  extremely  sensitive  telephone 
devised  by  Giuseppe  Angelini,  an  Italian 
scientist. 

Had  the  ordinary  means  of  telegraphic 
transmission  been  relied  upon,  it  would  have 
been  impossible  to  give  more  than  a  summary 
of  Lord  Rosebery's  eagerly  awaited  utter- 
ances. 

But  the  importance  of  the  promised  speech 
at  the  existing  juncture  was  such  as  to  lead 


Attached  to  the  rostrum  of  the  Glasgow 
city  hall  were  the  electrophone  transmitters, 
in  tiny  brass  fittings  so  unobtrusive  that  it 
is  doubtful  whether  any  of  the  vast  audience 
noticed  them.  In  the  electrophone  room 
at  Carmelite  House  sat  twelve  short- 
hand reporters,  each  with  a  receiver  at 
his  ears. 

Connecting  these  two  distant  points  was 
a  total  length  of  2,000  miles  of  telephone 
wires,  weighing  1,600,000  pounds. 
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Along  those  thin  strands  of  copper  wire 
came  the  words  of  the  great  statesman. 
The  well-turned  phrases  dropping  from  the 
lips  of  the  speaker  were  caught  up  by  the 
little  transmitters,  and  with  the  incredible 
speed  of  electricity  flashed  into  the  ears  oi 
the  waiting  stenographers  at  Carmelite 
House. 

For  two  minutes  the  trained  pencil  sped 
over  the  paper.  For  two  minutes  only,  and 
then  the  timekeeper  gave  the  signal  and  the 
writer  stopped.  It  was  the  turn  of  the  sec- 
ond reporter.  He,  too,  accomplished  his 
two-minute  task,  and  so  on  down  the  line. 

Meanwhile  the  first  experts  were  trans- 
scribing  their  notes  and  handing  them  to 
sub-editors. 

Slip  by  slip  the  copy  went  out  to  the  lino- 
type operators,  who  rapidly  set  it  up  in  type, 
and  a  few  minutes  after  Lord  Rosebery  had 
resumed  his  seat  in  the  Glasgow  City  Hall, 
London  was  reading  the  speech;  the  vast 
audience  400  miles  away  had  hardly  finished 
applauding. 

For  the  day's  unique  achievement  the  tele- 
phone trunk  lines  between  Glasgow  and  Lon- 
don became  practically  private  wires.  At 
the  Glasgow  postoffice  and  at  St.  Martin's- 
le- Grand  the  wires  were  temporarily  discon- 
nected from  the  exchange  operating  boards, 
thus  connecting  Glasgow  and  Carmelite 
House  direct. 

While  the  speech  was  being  reported,  one 
of  the  staff  of  the  London  Daily  Mail,  the 
morning  edition  of  the  News,  entered  the 
electrophone  room.  He  was  moved  to  put 
his  impressions  into  the  following  form: 

"  Cardboard  labels  with  the  printed  word 
'  Silence '  on  every  door  in  a  certain  corridor 
of  the  Carmelite  House;  guards  at  the  top 
of  both  stairways  leading  to  the  corridor, 
keeping  out  all  unauthorized  persons;  office 
boys  and  messengers  hurrying,  but  hurrying 
furtively,  treading  as  though  on  eggshells; 
a  long  row  of  mats,  to  deaden  sound,  lead- 
ing to  a  green-curtained  doorway. 

"What  is  the  meaning  of  these  mysteries; 
what  strange  secret  is  behind  that  solemn 
curtain,  from  the  other  side  of  which  not 
even  a  whisper  comes?  I — being  an  au- 
thorized and  privileged  person—  am  per- 
mitted to  pass  within. 

"A  dozen  or  so  men  are  sitting  round  a 
long  table,  down  the  middle  of  which  runs 
a  baize-covered  board.  Attached  to  the 
board  are  many  wires,  which   are  twisted 


together  above  and  extend  up  and  out  of  the 
room.  Each  of  the  men  sitting  at  the  table 
is  holding  with  one  hand  a  telephone  re- 
ceiver of  unusual  shape,  fitted  for  both  ears 
while  with  the  other  hand  he  writes. 

"  At  one  end  of  the  table  is  a  young  man 
with  a  long  bamboo  wand.  Every  now  and 
then  he  touches,  with  this  wand,  the  head 
of  one  or  other  of  the  writers.  As  far  as  an 
outsider  can  tell,  nothing  happens  when  the 
scribe  is  tapped  with  the  mystic  stick— he 
keeps  on  writing,  and  says  not  a  word. 
Standing  round  the  table  are  other  men— a 
few  of  them  holding  receivers  to  their  ears, 
others  looking  on. 

"  It  is  a  scene  such  as  would  cause  a  savage 
to  depart  hurriedly,  howling  'sorcery,'  a 
scene  which  even  a  few  years  ago  would 
have  been  incomprehensible  to  any  of  us; 
would  have  savored  of  unholy  magic.  But, 
knowing  what  it  meant,  I  took  one  of  the 
receivers    and    held   it   to    my   ears.     And 

then     ... 

"I  was  tempted,  myself,  to  cry  that  it 
must  be  magic,  for  surely  no  miracle  of 
Paracelsus,  no  wonder  of  Battista  della  Porta 
or  Cornelius  Agrippa,  no  garden  of  glamor 
that  Michael  Scott  created,  was  ever  stranger 
than  this. 

"I  held  the  receiver  to  my  ears,  and  it 
took  me  away— took  me  like  the  Arabian 
Night's  carpet— from  London  into  a  great 
hall  400  miles  distant,  where  the  greatest 
orator  in  the  United  Kingdom  was  delivering 
a  speech  of  surpassing  importance. 

"Every  intonation,  every  inflection,  was 
as  plain  as  if  the  speaker  had  been  in  the 
same  room  as  myself.  I  listened,  captivated, 
bewitched.  I  closed  my  eyes.  Lord  Rose- 
bery thumped  the  table  beside  which  he 
stood— in  Glasgow.  I  heard  him  do  it. 
He  dropped  his  voice,  raised  it— that  clear 
and  marvelous  voice.  He  was  earnest, 
scornful,  ironic,  bitter-  in  Glasgow.  I  heard 
it  all.  I  heard  the  applause  (in  Glasgow), 
the  laughter,  the  'Hear,  hears,'  the  murmur- 
ing. He  quoted  a  number  of  figures  in  con- 
nection with  an  assurance  company.  Every 
number  was  heard  plainly  at  this  end  of  the 
400-mile-long  wires. 

"And  so,  from  grave  to  gay  and  gay  to 
grave,  with  its  satire  and  scornful  irony,  its 
polished  periods,  its  low-pitched  sentences 
culminating  in  ringing  eloquence,  the  speech 
was  heard  as  perfectly  here  in  London  as  in 
the  Glasgow  city  hall." 


Unusual  Applications  of  Electro-Magnets 


For  the  removal  of  iron  and  steel  filings, 
and  other  magnetic  substances  from  the  eyes, 
the  value  and  method  of  using  the  electro- 
magnet have  long  been  recognized,  but  the 
cases  under  consideration  are  of  rather  an 
extraordinary  nature,  and  show  the  pos- 
sibility of  adapting  the  electro-magnet  to 
various  other  uses. 

The  first  patient  had  accidentally  broken 
off  a  sewing  needle  in  the  hand,  and  had 
failed  to  remove  the  broken  piece  at  the 
time.     The  wound  healed  nicely,   and  no 


A  MAGNET  TO  BE  APPLIED  TO  THE  ARM 

further  difficulty  was  noticed  for  some 
months,  at  the  end  of  which  time  a  sensitive- 
ness and  a  sharp  pricking  sensation  was  fre- 
quently felt  at  about  the  middle  of  the  fore- 
arm, which  indicated  that  the  needle  had 
traveled  up  to  this  point. 

It  was  decided  to  try  the  experiment  of 
drawing  the  needle  to  the  surface  by  means 
of  a  powerful  electro-magnet  which  would 
save  a  painful  operation  and  leave  no  scar. 
A  magnet  was  constructed  of  such  a  shape 
that  it  could  be  applied  to  the  arm  by  means 
of  straps,  and  connected  to  a  source  of  cur- 
rent with  a  flexible  cable.  This  magnet 
was  applied  to  the  arm  and  worn  continually 
for  several  days,  with  the  result  that  the 
needle  worked  itself  to  the  surface,  but  was 
unable  to  perforate  the  skin.  The  magnet 
was  removed,  and  a  very  slight  incision 
enabled  the  broken  piece  to  be  removed 
with  forceps,  and  avoided  the  necessity  of 
a  deep  incision  to  extract  same. 

It  was  not  necessary  for  the  patient  to  be 
confined  for  several  days,  for  this,  of  course, 
would  have  been  very  monotonous.  The 
magnet  was  energized  by  means  of  a  small 
storage  battery,  and  a  flexible  cable,  con- 


necting the  magnet  and  battery,  allowed  the 
patient  almost  complete  freedom  of  the  arm, 
and  the  battery  was  sufficiently  light  to  per- 
mit of  its  being  suspended  over  the  shoulder 
by  a  small  strap. 

Another  patient  had  accidentally  swal- 
lowed a  horse-shoe  nail,  which  became 
lodged  in  the  windpipe,  too  far  down  to  be 
reached  by  external  means  without  great 
danger  of  dislodging  it  and  causing  it  to  fall 
deeper  into  the  passage  way.  It  so  hap- 
pened that  a  very  large  medical  electro- 
magnet could  be  had  right  away,  and  use 
was  made  of  this  to  withdraw  the  nail  by 
the  following  means:  The  patient  was  laid 
in  a  reclining  position  with  the  pole  of  the 
magnet  close  by  the  mouth,  and  the  current 
turned  on,  after  which  a  flexible  silver  tube 


A  LARGE  MEDICAL  MAGNET 

was  introduced  through  the  patient's  mouth 
and  passed  down  the  throat  until  it  came  in 
contact  with  the  nail,  which  was  dislodged 
by  a  few  careful  manipulations  of  the  tube, 
and  as  soon  as  released  it  immediately 
jumped  up  through  the  tube  to  the  pole  of 
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the  magnet.  This  simple  operation  un- 
doubtedly saved  the  life  of  the  patient,  as 
it  would  have  been  extremely  difficult  to 
extract  the  nail,  had  it  passed  down  the  air- 
passages  below  the  windpipe. 

The  magnet  used  in  the  latter  case  was 
of  the  straight-core  type  with  a  conical  end, 
and  capable  of  exerting  a  pull  of  400  pounds 
on  a  tip  one  inch  in  diameter. 

What  Happens  on  a  Short- 
Circuited  Line 


miles     and 
the  country, 
or   pressure 
times   exists 
wires  of  the 


In  any  electrical  power  transmission  sys- 
tem there  are  what  you  might  call  three  sec- 
tions or  elements:   first  there  are  the  dyna- 
mos which  generate  the  current  at  a  com- 
paratively low  voltage  or  pressure-^  next  to 
them    come    the    transformers    which    step 
this  pressure  up  to  enor- 
mously high  values;  finally 
the      transmission      wires 
themselves    leading     away 
from     the     transformers 
miles    across 
The  voltage 
which    at    all 
between    the 
line    is  enor- 
mous, although    a    charge 
cannot  escape    from    one 
wire  to  the   next  because 
of  the  wide  air   space  be- 
tween them  which    is    al- 
most a    perfect    insulator. 
We    say   that    a   charge 

cannot    escape    from    one 

wire  to  the   next— by  this 

we    mean     under    normal 

conditions.     But  accidents 

may    happen    which    will 

allow  current  to  flow  from 

one  of  the  wires  to  the  next 

of    many    thousand    volts 

lower   potential.     For    in- 
stance,   a    small     boy,    or 

maybe    a    foolish    grown- 
up   person    comes     along 

and   wants     to    see    some 

fire-works,    so    he    throws 

a  piece  of  wire  across  the 

transmission  wires.     Here 

then    is    a  path   of   small 

resistance    for    the    eager 

current     to     flow     across 

from  one  wire  to  the  other, 


which  it  does  in  a  flash,  forming  what  we  call  a 
short  circuit.  The  wire  which  caused 
the  trouble  does  not  last  for  a  breath  of 
time.  Thousands  of  horsepower  of  energy 
trying  to  rush  across  it  melt  it  in  an  instant, 
even  converting  it  into  metallic  vapor.  This 
vapor  will  also  carry  current  and  constitutes 
what  we  call  an  arc— a  veiitable  flaming 
discharge.  Such  arcs  between  the  wires 
have  even  been  known  to  have  been  started 
by  owls  or  hawks  trying  to  fly  between  the 
wires  and  touching  the  two  with  their  flap- 
ping wings. 

Now  when  such  an  arc  or  short-circuit  is 
started  there  is  trouble  enough  in  the  power 
station  if  protective  apparatus  is  not  in- 
stalled. The  dynamos,  as  we  have  said, 
supply  the  line  with  current  in  much  the 
same    manner    that    big    pumps    supply   a 
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system  of  water  mains.  In  a  water  system 
if  one  of  the  big  mains  should  happen  to 
burst  it  would  correspond  to  a  short  circuit 
in  an  electrical  system,  only  in  the  case  of 
the  pumps  no  particular  harm  would  result. 
The  pumps  would  simply  deliver  all  the 
water  they  could  into  the  system  and  let  it 
go  at  that. 

But  a  dynamo  is  constituted  differently. 
If  the  engine  back  of  it  is  powerful  enough 
the  dynamo  will  work  so  hard  that  it  will 
burn  out  its  own  windings  in  order  to  pump 
current  through  the  short-circuit,  In  fact  it 
would  work  itself  to  death,  unless,  per- 
chance, the  transformer  should  commit 
suicide  first. 

When  a  short-circuit  occurs,  therefore,  it 
is  necessary  to  take  the  dynamos  off  the  line 
very  quickly  so  that  they  cannot  do  them- 
selves harm — and  this  is  done  automatically 
by  what  are  called  circuit-breakers,  which  are 
a  form  of  automatic  switch  to  break  the  con- 
nections before  harm  can  result  to  the  gen- 
erating apparatus. 

There  are  various  kinds  of  circuit-breakers, 
and  of  all  sizes,  from  the  little  ones  which 
occasionally  you  have  seen  open  with  a 
blinding  flash  on  the  front  platforms  of 
street  cars  to  the  great  oil  type  taller  than  a 
man  as  you  may  see  in  the  accompanying 
picture. 

These  oil  circuit-breakers  are  large  oil 
tanks.  One  of  the  line  wires  enters  each 
tank  and  is  connected  to  a  plunger-like  ter- 
minal. This  terminal  normally  rests  in  con- 
tact with  another  terminal  near  the  bottom 
of  the  tank.  By  a  gravity  operated  me- 
chanism these  terminals  can,  however,  be 
separated  to  a  distance  of  47  inches.  The 
gravity  operated  mechanism  is  released  by 
the  tripping  of  a  little  catch,  the  tripping 
being  accomplished  automatically  by  what 
is  called  a  solenoid  and  which  responds  to 
any  undue  rise  of  current  in  the  line  such  as 
would  be  caused  by  a  short  circuit. 

When  a  short-circuit  occurs  somewhere 
out  on  the  line  the  circuit-breaker  immediate- 
ly acts  and  opens  the  line  before  harm  is 
done,  the  opening  or  breaking  being  done 
under  oil  so  that  there  is  no  dangerous 
flash  to  present  a  fire  hazard. 

The  circuit-breakers  which  you  see  in  the 
picture  will  open  safely  a  line  carrying  110,- 
000  volts  pressure.  They  are  used  in  the 
service  of  the  Southern  Power  Company  in 
the  vicinity  of  Charlotte,  N.  C. 


An  X-Ray  Proof  Box 


Physicians  and  others  who  employ  X- 
rays  find  at  times  that  their  photograph 
plates  have  been  spoiled  without  their 
knowledge,  till  too  late,  by  the  penetrating 
rays  from  the  apparatus  which  may  reach 
these  plates  even  though  they  are  stored  in 
another  part  of  the  room.  Dr.  M.  H.  Far- 
mer sends  us  the  following  description  of  a 
simple  means  of  protecting  the  plates  when 
not  in  use. 

"I  took  a  tin  can  that  originally  contained 
Nabisco  wafers,  which  was  kindly  donated 
by  my  grocer.  He  also  gave  me  a  lot  of 
heavy  lead  foil  backed  with  paper  that 
came  around  tea  cases.  The  foil  in  this 
case  was  extra  heavy  and  excellent  for  the 
purpose. 

"I  covered  the  box,  lid  and  all,  using  a 
good  carpenter's  glue.  I  then  made  a 
wooden  box  large  enough  to  take  in  the  tin 
box,  lining  the  former  also  with  the  lead 
foil  and  providing  it  with  a  tight  fitting  foil 
lined  cover. 

"With  this  X-ray  proof  box  I  found  that 
plates  kept  perfectly  for  six  months  and  they 
would  probably  keep  much  longer  if  not 
required  for  use." 


Time  Service   by  Telephone 
Companies 

Selling  time  service  as  a  by-product  is  the 
newest  field  upon  which  a  telephone  com- 
pany may  enter.  The  furnishing  of  stand- 
ard time  by  the  Western  Union  Telegraph 
Company  for  many  years  has  proved  such 
a  scheme  to  be  practicable,  although  the 
latter  company  has  never  extensively  pushed 
the  sale  of  its  by-product.  That  a  telephone 
company  might  profitably  give  this  kind  of 
service  in  the  homes  and  business  places  of 
its  subscribers  was  the  idea  of  H.  C.  Todd 
of  Missouri,  secretary  of  the  Telephone  Asso- 
ciation of  the  "Show-Me"  state.  Mr.  Todd 
was  the  manager  of  a  telephone  exchange 
and  one  of  his  customers  was  using  an  elec- 
trical time  stamp.  The  manufacturers  of 
this  stamp  asked  Mr.  Todd  to  return  it  to 
them  as  they  wished  to  replace  it  with  an 
improved  type.  But  he  refused  to  do  this, 
saying  that  one  of  his  customers  was  paying 
him  good  money  for  the  service.  He  said 
further  that,  while  on  the  subject,  he  wished 
that  the  manufacturers  would  send  him  some 
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time  clocks  as  he  thought  he  could  sell  time 
service  to  some  of  his  business  people. 

This  idea  set  the  manufacturers  thinking, 
with  the  result  that  they  have  originated  and 
developed  to  a  practical  stage  a  complete 
electrical  clock  system  by  means  of  which  any 
telephone  company  may  furnish  standard 
time  over  its  lines  to  any  of  its  customers. 
This  system  is  the  product  of  two  years  of 
painstaking  research  and  experiment. 

At  the  subscriber's  station  is  located  an 
imposing  clock.  In  the  back  of  this  clock 
will  be  found  only  a  ratchet  wheel  to  move 
the  hands  and  a  relay  to  operate  the  ratchet. 
Once  every  minute  the  current  from  the 
telephone  exchange,  under  the  control  of 
a  master  clork  there,  moves  the  hands  ahead. 

The  master  clock  is  controlled  and  regu- 
lated to  standard  time  automatically  as  in 
the  case  of  master  clocks  employed  by  the 
Western  Union.  The  master  clock  does  not 
send  the  current  impulses  direct  to  the  sub- 
scribers' clocks  but  to  a  number  of  secondary 
or  intermediate  clocks.  These  in  their 
turn  operate  the  subscribers'  clocks. 

Electrically    Heated   Oil   Tempering 

Bath 


The  oil  tempering  bath  is  very  largely 
used  by  manufacturers  for  the  purpose  of  tem- 
pering steel  tools  or  dies.  It  has  been  com- 
mon practice  to  heat  the  bath  by  gas,  but  as 
very  close  regulation  of  temperature  is 
essential  for  a  uniform  quality  of 
product,  gas  heating  has  not 
proved  satisfactory.  Added  to  this 
is  the  ever  present  fire  hazard  due 
to  the  excessive  heat  possible  when 
gas  is  used. 

As  is  often  the  case,  the  use  of 
electricity  has  been  advocated  as 
a  solution  of  the  problem  of  proper 
oil  tempering,  and  there  has  re- 
cently been  perfected  an  electri- 
cally heated  oil  bath  which  seems 
to  meet  all  the  requirements  of 
such  apparatus. 

The  bath  proper  consists  of  a 
cast  iron  tank,  or  pot,  having 
twelve  lugs  evenly  spaced  around 
the  sides.  These  lugs  are  drilled 
to  receive  standard  cartridge  type 
electric  heating  units  which  em- 
body coils  of  fine  wire  which  are 
heated  to   a  high  temperature  by 


the  passage  of  electric  current  through 
them.  Around  the  pot  is  placed  a  heat 
retaining  jacket  consisting  of  an  inner 
and  outer  wall  of  sheet  metal,  the  space  of 
three  inches  between  the  walls  being  filled 
with  mineral  wool.  There  is  a  protected 
recess  in  one  end  of  the  pot,  not  shown 
in  the  illustration,  in  which  a  thermometer 
can  be  placed  to  indicate  the  temperature 
of  the  oil. 

There  are  two  methods  of  using  the  oil 
bath.  In  the  first  method  the  temperature 
of  the  oil  is  raised  to  about  2500  F.,  the 
work  placed  in  the  bath  and  full  heat  turned 

on. 

When  the  oil  reaches  the  desired  tem- 
perature, the  work  is  removed  and  the  cur- 
rent turned  off.  This  method  requires  a 
single  heat  bath.  The  second  method  is  to 
turn  on  full  heat,  bring  the  oil  to  the  desired 
temperature,  then  introduce  the  work,  and 
by  means  of  regulating  switches  maintain 
that  temperature  constant  any  length  of 
time  desired. 

Where  desired,  a  cast  iron  basket  or  tray 
is  supplied  in  which  the  work  can  be  placed. 
The  basket  has  eye  bolts  at  each  end  to 
facilitate  handling.  The  bottom  of  the 
basket  is  perforated  with  J-inch  holes  per- 
mitting free  circulation  of  the  oil.  There 
are  also  legs  provided  on  the  bottom  of 
the  basket  which  keep  the  work,  which  is  to 
be  tempered,  an  inch  or  more  above  the 
bottom  of  the  bath. 


ELECTRICALLY    HEATED   TEMPERING    BATH 


The  Search  for  Submarine  Treasures 


By  V.  FORBIN 
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Two  years  ago,  a  great  deal  was  said  about 
a  submarine  engine  invented  by  an  Italian 
engineer,  by  the  aid  of  which  it  was  going 
to  be  easily  possible  to  recover  treasures  lying 
at  the  bottom  of  the  sea  in  shipwrecked 
vessels.  It  appears  that  the  hopes  founded 
on  this  apparatus  have  not  been  realized, 
inasmuch  as  Mr.  Simon  Lake,  inventor  of 
the  type  of  submarine  that  bears  his  name, 
has  been  commissioned  to 
construct  an  engine  in- 
tended for  the  same  pur- 
pose, for  an  English  sal- 
vage  company. 

We  note  to  begin  with, 
that  this  company  is  not 
engaged  in  a  vain  quest, 
as  have  been  so  many 
other  companies  which,  at 
various  times,  have  been 
organized  for  the  explora- 
tion at  the  bottom  of  the 
sea,  for  a  Spanish  galleon 
of  problematical  existence. 

On  the  9th  of  October, 
1799,  the  English  ship-of- 
war,  Lutine,  carrying  a 
treasure  of  nearly  30  mil- 
lions of  francs  in  gold  and 
silver  bars  and  in  coin, 
which  the  London  cabinet 
was  sending  to  Hamburg, 
to  avert  a  great  financial 
crisis  there,  and  which 
had  been  insured  for 
;£i, 060,000,  ran  aground 
in  the  offing  of  the  en- 
trance to  the  Zuyder  Zee. 
Under  the  pressure  of 
France,  at  that  time  at 
war  with  England,  Holland  took  posses- 
sion of  the  precious  wreck,  and  the  salvors 
were  set  to  work.  But  the  encroachment  of 
the  sand  produced  by  a  tempest,  soon  forced 
them  to  abandon  the  enterprise. 

After  the  re-establishment  of  peace  in 
Europe,  towards  1820,  the  King  of  Holland 
ceded  his  rights  to  the  King  of  Fngland, 
who  transferred  them  to  the  Lloyds  Com- 
pany. This  company,  during  the  course  of 
the  nineteenth  century,  tried   five  times  to 


explore  the  wreck,  taking  advantage  of  the 
calms  succeeding  violent  tempests,  during 
which  the  sand  had  been  washed  away  from 
above  the  ship.  These  efforts  were  not 
without  results,  as  they  permitted  the  re- 
covery of  198  bars  of  precious  metals  and 
12,000  pieces  of  gold  and  silver,  making  a 
total  value  of  more  than  2,700,000  francs. 
Finally,  the  Lloyds  Company  entered  into 
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SEARCHING  FOR  SUBMARINE  TREASURES 

a  contract  with  a  special  maritime  salvage 
company,  which  company  commissioned 
Mr.  Lake  to  design  an  engine  which  would 
facilitate  the  thorough  and  systematic  ex- 
ploration of  the  wreck.  Constructed  at 
Wyvenhoe,  England,  the  machine  designed 
by  this  eminent  engineer,  will  go  at  once  into 
service. 

It  was,  first  of  all,  a  question  of  raising  a 
quantity  of  sand,  estimated  at  40,000  tons, 
accumulated  on  the  wreck  and  around  it, 
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and  also  to  take  out  the  sand  from  the  in- 
terior of  the  hull,  after  having  removed  the 
deck  in  case  it  still  exists.  For  this  purpose, 
the  inventor  has  constructed  a  large  pontoon 
with  a  flat  keel,  41  meters  long  by  14  meters 
wide,  furnished  with  powerful  electric  wind- 
lasses and  admitting  of  a  kind  of  well  to 
serve  as  a  protection  to  the  submarine  engine 
that  we  are  about  to  describe.  The  engines 
on  board  operate  two  powerful  centrifugal 
pumps,  constructed  especially  to  suck  up  the 
sand.  Two  other  pumps  of  less  power  are 
connected  with  the  submarine  working 
chamber;  these  serve  more  especially  for  the 
clearing  out  of  the  interior  of  the  wreck,  and 
will  be  used  to  good  advantage  for  the  pro- 
tection of  the  divers  against  the  encroach- 
ment of  the  sand. 

These  four  pumps  have  a  capacity  of 
evacuation,  of  40,000  tons  per  24^  hours  of 
work.  Their  enormous  power  will  permit 
of  the  clearing  of  the  wreck  in  a  few  days, 
and  this  to  take  advantage  of  the  summer 
calms.  They  will  rapidly  remove  the  sands 
washed  up  by  great  storms. 

Our  illustration  shows  the  method  of 
operation  of  this  submarine  apparatus,  which 
is  composed  of  a  pipe  and  of  a  working 
chamber.  The  first,  51  meters  long,  with 
a  diameter  of  one  meter  is  made  of  steel 
plate;  its  upper  extremity  is  connected  by 
hinges  with  the  interior  of  the  pontoon.  An 
interior  ladder  gives  the  operators  access  to 
the  working  chamber;  water-ballasts  run- 
ning the  length  of  the  exterior  walls,  facilitate 
the  plunge. 

The  working  chamber,  also  constructed  of 
steel  plates,  is  based  on  the  same  principle 
as  that  of  the  submarines  of  the  Lake  type. 
Being  eight  feet  in  length  and  width,  it 
allows  of  two  large  doors  which  give  passage 
to  the  divers,  and  it  can  instantly  be  filled 
with  compressed  air.  Finally,  it  is  pierced 
by  several  light-ports  through  which  the 
operators  can  examine  the  bottom  of 
the  sea  by  powerful  electric  searchlight 
reflectors  arranged  in  the  interior  of  the 
chamber. 

This  is  the  way  in  which  the  curious  engine 
is  managed:     If  it  is  a  question  of  working 


on  a  wreck  the  location  of  which  is  already 
known,  the  surface  boat,  drawn  by  a  tug, 
takes  its  place,  and  the  tube,  with  its  work- 
ing chamber,  is  let  down  by  chains  in  the 
direction  and  to  the  depth  desired.     On  the 
contrary,  if  it  is  necessary  to  search  for  the 
location  of  a  wreck,  the  submarine  chamber, 
thanks  to  the  action  of  the  water-ballasts, 
will  be  kept  at    the  bottom  of   the  sea,  in 
such  a  way  that  a  wheel,  ingeniously  fastened 
below  the  chamber,  comes  in  contact  with 
the  earth.     This  wheel,  provided  with  great 
teeth,  can  bite  into  the  most  slippery  rocks. 
It  is  operated  by  an  electric  motor  placed  in 
the  chamber,  and  mounted  so  as  to  turn  in 
any  direction  required,  like  a  unicycle,  and 
to  pass  around  rocks  and  other  obstacles. 
In  its  action,  it  carries  along,  not  only  the 
submarine  parts  of  the  engine,  but  also  the 
surface  boat.    This  happy  arrangement  per- 
mits, therefore,  of  the  thorough  and  methodi- 
cal exploration  of  the  bed  of  the  sea. 

The  principle  of  the  mixed  submarine  of 
Mr.  Lake  will  be  applied  later  to  another 
use,  notably  that  of  the  exploitation  of  pearl- 
oyster  banks.  Our  illustration  shows  the 
engine  applied  to  an  operation  of  this  kind. 
Two  dredges,  operated  mechanically,  will 
be  connected  with  the  axis  of  the  chamber 
by  hinge-levers,  and  the  dentated  wheel  de- 
scribed above  will  drag  the  engine  (including 
the  surface  boat)  along  the  whole  length  of 
the  bank.  The  dredges,  when  filled,  will 
be  managed  by  an  interior  lever  which  will 
make  them  turn  on  the  axis  so  as  to  pour 
their  contents  into  a  car  sliding  along  on  rails 
arranged  the  length  of  the  tube,  and  which 
will  bring  the  oysters  to  the  surface. 

It  is  expected  that  this  engine  will  yield 
excellent  returns  in  the  clear  waters  of 
Ceylon,  and  that  in  one  day  as  many  oysters 
will  be  harvested  as  could  be  brought  up  by 
several  hundreds  of  divers;  but  the  recovery 
of  submarine  treasures  will  remain  its  prin- 
cipal application,  and  there  will  be  no  lack 
of  employment  in  this  direction.  The 
hunters  for  treasures  of  this  kind  have 
already  made  out  a  list  of  the  most  famous 
wrecks.—  Translation  jor  Popular  Electricity 
from  La  Nature,  Paris. 
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Making  Blue  Prints  by  Arc  Lamp 

The  reproduction  of  original  drawings  in 
the  form  of  blue  prints,  black,  brown  and 
VanDyke  prints  has  become  an  important 
subject,  and,  by  the  way,  quite  a  problem 
to  the  great  majority  of  manufacturing, 
railroad,  construction  and  engineering  com- 
panies requiring  them.  Original  drawings, 
which  are  usually  of  considerable  value,  are 
now  considered  a  part  of  the  permanent 
records  and  as  a  result  are  not  allowed  out- 
side of  the  drafting  room  or  office  of  the 
company  owning  them,  necessitating  there- 
fore the  production  of  exact  and  accurate 
copies  for  use  in  the  operating  end  of  the 
plant,  and  for  mailing,  advertising  and  num- 
berless other  purposes.  In  many  cases 
these  copies  are  required  in  large  quantities 
and  upon  a  moment's  notice,  and  an  effi- 
cient apparatus  for  making  them  should  be 
provided. 

Until  quite  recently  Solar  printing,  which 
was  accomplished  by  exposing  the  tracing 
and  sensitized  paper  to  the  sun's  rays  by 
means  of  a  frame  with  a  glass  top  so  ar- 
ranged and  located  that  it  could  be  easily 
exposed  to  the  sun,  was  the  method  in  gen- 
eral use.  The  impracticability  of  making 
these  frames  large  enough,  the  limited 
capacity  of  them,  unfavorable  weather 
conditions  and  countless  other  objections, 
such  as  the  demand  for  prints  for  night 
working  forces,  prints  in  large  quantities 
at  reduced  cost  and  uniformly  clear  and  dis- 
tinct prints  at  all  times,  opened  a  field  for 
he  electric  blue  printing  machine  which 
substitutes  electric  light  for  sunlight.  Such 
a  machine  is  shown  in  the  picture. 

It  is  composed  mainly  of  a  cylinder  formed 
by  two  half  cylinders  of  bent  plate  glass 
held  in  position  by  a  frame.  Each  half 
of  this  glass  cylinder  is  provided  with  a 
curtain,  the  duty  of  which  is  to  hold  the 
tracing  or  drawing  and  the  sensitized  paper 
tight  against  the  glass  during  the  exposure, 
without  slipping  and  bulging.  The  arc 
lamp,  which  is  supported  by  the  crane, 
travels  down  centrally  through  the  glass 
cylinder  while  making  the]  exposure,  its 
speed  at  the  time  being  regulated  by  a 
suitable  governor.  The  printing  process  is 
the  same  as  in  photography,  the  sensitized 
paper,  which  afterwards  becomes  the  blue 
print,  taking  the  place  of  the  photograph 
printing  paper  and  the  tracing  from  the 
drawing,  made  on  transparent  tracing  cloth 


ARC  LIGHT  BLUE  PRINTING  MACHINE 

taking  the  place  of  the  photograph  plate  or 
film. 

The  arc  lamp  used  for  this  purpose  is 
especially  constructed  for  blue  printing  and 
gives  out  light  rich  in  actinic  or  violet  rays. 

The  travel  of  the  lamp  through  the  glass 
cylinder  while  an  exposure  is  being  made 
is  controlled  by  an  automatic  shaft  governor. 
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Resistance,  Current  and  Voltage 

There  is  a  popular  and  deep-rooted  no- 
tion among  some  students  in  electricity  that 
the  greater  the  resistance  of  a  wire,  the  more 
current  will  be  required. 

This  is  a  fallacy  that  should  be  "pulled 
out  by  its  roots"  to  prevent  further  confu- 
sion in  the  minds  of  the  students  and  also 
to  prevent  further  dissemination  of  such  a 

notion. 

In  order  to  correct  the  above  fallacy,  let 
us  refer  to  Ohm's  Law,  which  is  the  most 
important  one  in  the  study  of  electricity. 

According  to  this  law,  C=— ,    that    is,    the 

R 
current  (measured  in  amperes),  is  equal  to 
the  electromotive  force  (measured  in  volts), 
divided  by  the  resistance  (measured  in  ohms). 

E 
If,  in  this  formula,  C  =— ,  we  substitute  fig- 

R 
ures  in  place  of  letters,  and  alter  the  figures 
in  such  a  way  as  to  still  have  a  correct  equa- 
tion, the  fallacy  of  the  above  statement  will 
become  apparent. 

Let  us  take  some  figures  and  form  an 
equation  which  we  know  is  true,  such  as 

12 

6-—.     Here  the  C   is  represented  by  6, 

2 

the  E  by  12  and  the  R  by  2. 

12 

Keeping  in  mind  this  last  equation,  6  = — , 

2 

it  will  be  evident  that  as  soon  as  we  change 
the  denominator  (the  2  in  this  case),  we 
alter  the  value  of  the  quotient;  it  will  be 
either  increased  or  decreased.  Let  us 
change  the  2  to  4,  and  our  fraction  now 

12 
reads,  — .    But   now   the   quotient   of   this 

4 
number  no  longer  equals  6  but  3.  The 
quotient  3,  thus  derived,  is  evidently  less 
than  6.  Hence,  increasing  the  denominator 
of  the  formula,  decreases  our  quotient. 
Likewise    decreasing    our    denominator    in 

E 
the  formula,  C-  — ,  increases  (C),  our  quo- 

R 
tient  obtained  by  dividing  E  by  R.     There- 
fore if  the  resistance  of  a  wire  is  increased 
the  less  is  the  quotient  or  the  less  the  cur- 
rent that  will  flow   through   such   a  wire. 


This,  of  course,  holds  true  only  when  no 
change  is  made  in  the  voltage.  When  the 
resistance  has  been  increased  and  it  is 
desired  to  place  the  same  amount  of  current 
in  a  circuit  as  it  had  before,  this  can  be  ac- 
complished only  by  raising  the  electro-motive 

force. 

To  illustrate:  Assuming  we  have  a  cir- 
cuit where  the  electro-motive  force  is  12 
volts  and  the  resistance  2  ohms;  the  current 

12 

then  would  equal,  by  Ohm's  Law,  —  or  6. 

2 
Now  supposing  conditions  were  such  that 
the   resistance   had   been   increased   to   4; 
our  current  then  would  equal  the  quotient 


12 


of 


or   3,   therefore   3   amperes.    If  the 


current  is  to  be  the  same  as  it  was  before, 
i.  e.,  six  amperes,  the  only  way  this  can  be 
accomplished  is  to  raise  the  voltage;  in 
this  case  it  would  have  to  be  a  voltage  equal 
to  a  number,  which  when  divided,  by  4 
would  equal   6;    this  number  evidently  is 

24 
24,  because  —  =6. 

4  . 

Therefore,  to  furnish  the  same  amount  of 
current  in  a  wire,  the  resistance  having  been 
increased,  it  will  be  necessary  to  raise  the 
electro-motive  force.- 

The  electro-motive  force  in  such  a  case 
must  be  increased  in  the  same  proportion 
as  the  resistance  is  increased.  Therefore, 
the  greater  the  resistance,  the  greater  must 
be  the  electro-motive  force,  if  the  current 
(in  amperes)  is  to   remain   the   same   as  it 

was  before. 

S.  Nolte,  Jr. 


Corrections 


In  the  December  issue,  on  page  548,  there 
is  a  typographical  error  in  the  first  line  of 
the  announcement  "In  the  Beginning/' 
the  year  1850  being  mentioned,  whereas  it 
should  have  been  the  year  1880. 

On  page  487  of  the  same  issue,  ^  in 
Prof.  Edwin  J.  Houston's  serial  article 
"Elementary  Electricity,"  the  statement^  is 
made  that  the  quantity  of  electricity  flowing 
in  a  circuit  "decreases  with  a  decrease  in 
the  resistance."  This  should  have  read, 
11 increases  with  a  decrease  in  resistance." 
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Suggestions  Wanted 

To  the  Editor  of  Popular  Electricity: 

We  are  told  that  the  average  efficiency  of 

an  ordinary  steam  boiler  and  eneine  in  out- 
put of  energy  is  equivalent  to  approximately 
seven  per  cent  of  the  total  heat  energy  in 
fuel  consumed,  and  that  the  maximum  re- 
sult secured  under  ideal  conditions  does 
not  exceed  17  per  cent.  Then  a  method  of 
generating  energy  which  shall  increase  the 
output  100  per  cent.  or.  say.  decrease  the 
cost  of  power  by  50  per  cent,  would  mark  a 
revolution  in  the  business  of  power  produc- 
tion all  over  the  world.  Granted  that  such 
a  plan  is  feasible  by  the  use  of  more  or  less 
well  known  natural  laws.  I  would  like  to 
obtain,  through  Popular  Electricity,  the 
opinion  of  as  many  readers  as  possible,  of 
the  best  method  of  setting  about  to  reap  the 
largest  financial  reward  from  such  a  dis- 
coverv,  vet  at  the  same  time  avoid  the  dis- 
turbance  to  established  industries  which 
might  arise  from  such  a  proposal. 

The  argument  is.  that  the  means  adopted 
for  bringing  about  such  a  result  may  not  be 
patentable  and  therefore  cannot  be  dis- 
closed prematurely,  nor  should  one  nation 
be  placed  in  a  position  to  take  advantage  of 
the  discover}-  ahead  of  others,  but  that  the 
method  should  be  on  some  predetermined 
date  given  to  the  world  simultaneously,  and 
controlled  by  proper  interests  in  each  coun- 
try who  would  recoup  themselves  for  the  cost, 
and  reap  a  substantial  profit  besides  in  the 
exploitation  of  the  energy  throughout  the 
civilized  world,  'thus  cheapening  production. 

I  would  like  your  readers  to  kindly  favor 
me  with  an  expression  of  opinion  on  how 
this  should  be  best  attained  on  the  assump- 
tion that.,  that  which  is  referred  to  is  avail- 
able. F.  P.  Ronxan. 

[The  above  may  appear  like  seeking 
means  for  disposing  of  our  chickens  ''before 
thev  are  hatched."  But  it  will  not  do  anv 
harm  to  give  the  subject  some  thought. 
Every-  one  laments  the  fact  that  under  what 
are  ordinarily  termed  good  working  con- 
ditions 90  per  cent  or  more  of  the  energy  in 
coal  is  lost  and  never  performs  useful  work. 
Bright  minds  are  however  constantly  at 
work  on  the  problem  and  some  day  a  world- 
startling  discover}-  will  be  made.  How  to 
reap  the  'most  substantial  profits  when  the 
discover}   is  made  is  one  question. 


Christian  Science  Healing  by 
Telephone 


To  the  Editor  of  Popular  Electricity: 

In  an  item   published  in  your   January 
issue  under  the  heading.  "Christian  Science 
Healine  by  Telephone  '    reference  is  made 
to   what  is  reported  to  be  the  custom  of 
giving   '"absent  treatments"   over  the  tele- 
phone between  certain  points  named.     Will 
you  permit  me  to   say  that  no  legitimate 
use  of  the  telephone  could  be  made  in  such 
a  manner  as  that  described.     The  telephone 
is   often  found  to   be  very   convenient  for 
those  who  feel  in  need  of  help  and  who  wish 
to  ask  a  Christian  Science  practitioner  for 
treatment.     In   such   instances   the  patient 
would  merely  use  the  telephone  to  acquaint 
the  practitioner  with  his  condition,  and  the 
practitioner  would  not  be  at  all  likely  to 
do  more  at  the  moment  than  to  say  a  few 
words  of  encouragement  to  the  patient  and 
assure   him   that   the   treatment   would   be 
given  immediately  or  as  soon  as  possible. 
The  mental  process  known  as  the  treatment 
would  take  place  entirely  within  the  con- 
sciousness of  the  practitioner  and  therefore 
would  not  be   ''projected"   to   the  patient 
over  a  telephone  wire.     It  is  obviously  im- 
possible for  silent  prayer  to  be  conveyed 
from  place  to  place  by  wire.     So  in  answer 
to  your  question,  let  me  say  that  it  would 
make  no  difference  whether  the  telephone 
connection  was  "pulled  down"  or  not  after 
the  practitioner  had  received  the  call  for 
assistance.     As  you   say,   the   question   "is 
non-electrical."  and  I  have  therefore  under- 
taken to  answer  it  briefly  from   the  meta- 
physical standpoint. 

Christ  Jesus  said.  "Ye  shall  know  the 
truth,  and  the  truth  shall  make  you  free." 
According  to  Christian  Science  it  is  Truth 
which  makes  free  from  bondage  to  sin  and 
sickness.  It  need  make  no  difference  to  the 
one  seeking  help  from  Christian  Science 
whether  the  liberatins:  truth  comes  to  his 
thought  through  conversation,  through  read- 
ing and  study,  or  through  what  is  known  as 
present  or  absent  treatment. 

Thanking  you  for  the  privilege  of  making 
this  explanation.  I  am. 

Yerv  trulv  yours, 

George  Shaw  Cook. 

Christian  Science  Committee  on  Publica- 
tion for  the  State  of  Illinois, 
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Boiler  Indicating  System 

An  electrical  indicating  system  similar 
to  the  hotel  and  theatre  carriage  call  device 
is  employed  in  the  great  power  house  of 
the  New  York  Edison  Co.,  for  indicating  in 
the  boiler  room  at  any  moment  the  number  of 
boilers  needed  during  the  next  15  minutes. 
The  system  operator  stamps  the  perforating 
card  with  the  hour  and  date  and  places  the 
card  in  the  signaling  machine,  the  corre- 
sponding number  instantly  appears  on  the 
board  in  the  boiler  room. 

Clock  That  Winds  Itself 

The  cut  shows  the  interior  mechanism  of 
a  new  kind  of  clock  which  winds  itself  by 
means  of  two  little  electromagnets.  The 
clockwork  is  operated  by  a  weight  and  this 
weight  is  wound  up  at  regular  intervals  by 
the  electromagnets.  The  method  is  exceed- 
ingly simple.  When  it  is  time  to  wind,  the 
circuit  carrying  current  from  a  battery  to 
the  coils  of  the  electromagnets  is  closed  by 


magnets  moves  a  lever  which,  by  a  system 
of  pawls  and  ratchets  familiar  to  mechanics, 
moves  the  winding  mechanism.  The  cur- 
rent is  automatically  shut  off  by  the  clock 
when  the  proper  amount  of  winding  has 
been  done. 


Wall  Paper  Trimmer 

- 

Development  of  a  means  for  further  in- 
creasing the  usefulness  of  wall  paper  trim- 
mers has  recently   been  successfully   com- 


SELF-WINDTNG    CLOCK    MOVEMENT 


a  simple  means  actuated  by  the  clock  work. 
The  electromagnets  then  begin  to  operate 
like  the  magnets  in  ordinary  induction  coils 
or  in  a  telegraph  sounder;  drawing  down 
the  armature  and  letting  it  go  again  auto- 
matically. This  movement  of  the  armature 
to  and  from  the  pole  pieces  of  theelectro- 


WALL    PAPER   TRIMMER 

pleted  by  the  addition  of  a  small  electric 
motor  to  drive  a  modified  form  of  the  hand 
wall  paper  trimmer.  The  construction  is 
such  that  the  operator  has  full  control  of  the 
machine,  being  able  to  start  and  stop  in- 
stantly, go  slow  or  fast,  and  the  only  effort 
required  being    a  pressure  of  the  foot. 

It  will  be  readily  seen  that  this  is  a  great 
advantage  over  the  old  way  of  turning  the 
crank,  as  it  gives  the  operator  free  use  of 
both  hands.  While  the  user  can  turn  out 
double  the  work  in  the  same  time  with  the 
greatest  ease,  the  cost  for  power  is  very  small, 
as  the  motor  used  is  of  only  1  horse  power. 


IN  TH& 


HOUSEHOLD 


Cooking  on  the  Table 


re  hear  a  great  deal  nowadays  about  being 
able  to  cook  a  breakfast  on  the  dining  room 
table  by  the  aid  of  electric  cooking  utensils. 
Some  few  are  inclined  to  think  that  this  is 
more  or  less  playing  at  the  game  of  house - 


of  year,  in  18J  minutes,  starting  with  the 
stove  cold.  It  will  make  two  slices  of  toast 
and  fry  an  egg  in  4^  minutes  from  the  time 
the  current  is  turned  on.  It  may  be  operated 
constantly  for  an  hour  at  a  cost  of  from  three 


US 


AN  APPETIZING  BREAKFAST 


keeping.  But  that  it  is  not  is  evidenced  by 
the  increasing  number  of  electric  breakfast 
table  utensils  going  into  the  homes. 

Is  the  idea  new  to  you?  Have  you  ever 
wished  for  a  device  to  make  cooking  easier? 
Your  grandmother  was  satisfied  with  a  fire- 
place; your  mother  was  delighted  with  a 
stove  or  range;  you  once  thought  a  gas  range 
to  be  the  acme  of  perfection.  But  perfection 
is  never  reached  and  electricity  is  right  now 
working  a  change  in  household  methods  as 
radical  as  did  the  cook  stove  and  the  gas 
stove  in  their  times. 

For  instance  there  is  the  electric  stove  and 
toaster — a  table  outfit.  Think  of  it!  Your 
optimistic  dream  is  realized.  It  does  any 
kind  of  light  cooking,  toasting  and  chafing 
dish  work.  It  will  actually  boil  a  full  quart 
of  cold  water,  from  the  hydrant  at  this  time 


to  six  cents,  depending  on  the  heat  used  and 
the  cost  of  current. 

Toast  is  made  in  the  little  sliding  grid. 
On  the  top  the  coffee  is  made  and  the  eggs 
fried  or  any  dish  whatever  kept  constantly 
warm  on  the  table. 

Do  you  enjoy  a  hot  lunch  after  the 
theater?  Have  your  friends  learned  to  ex- 
pect something  dainty  from  the  chafing  dish 
when  they  call  upon  you?  You  and  they 
will  enjoy  these  things  if  the  smelly  alcohol 
lamp,  which  splashes  over  or  goes  out  at 
just  the  critical  moment,  is  discarded  and 
its  place  taken  by  the  electric  stove  which 
can  be  used  in  such  a  variety  of  ways. 

The  following  dishes  are  a  few  of  the  many 
which  can  be  prepared  on  this  little  table 
stove  without  the  necessity  of  starting  up 
the  range. 
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IT   IS  IDEAL  FOR  THE  CHAFING  DISH 


ELECTRIC  STOVE  AND  TOASTER 

Lyonnaise  Potatoes 

One  tablespoonful  of -butter, 
One  onion  chopped  fine, 
Twelve    cold 
boiled  pota- 
toes, cut  into 
dice, 
Parsley,     salt, 
pepper. 
To  the  butter  and 
onion  add  the  pota- 
toes and  stir  quickly 
for    five    minutes, 
using  the  high  heat, 
taking  care  they  do 
not  stick  to  the  pan ; 
season  with  salt  and 
pepper,  add  chopped 
parsley,    drain    and 
serve. 
Oyster  Pan  Toast 

One  dozen  large  oysters 
One  tablespoonful  of  butter 
One  cup  oyster  juice 
Two  slices  toast. 
Salt,  pepper. 
Melt  the  butter  and  as  it  creams  add  oysters 
and  juice.     Season   with   salt   and  pepper. 
Cover  and  cook  two  minutes.     Serve  on  hot 
toast,  moistened  with  oyster  juice.     Use  thin 
slices  of  stale  bread  for  the  toast,  toasting 
it  in  the  stove  drawer. 
Shrimp  Wiggle 

One  cup  shrimps 
One  cup  canned  peas 
Four  tablespoonfuls  butter 
One  and  one-half  cups  milk 
Two   tablespoonfuls   Hour 
Salt,  paprika. 
Melt  butter  and  add  flour,  with  salt  and 
paprika,  stirring  constantly,  then  pour  the 
milk    on   gradually    as    soon    as    the    sauce 
thickens.     Add  the  shrimps  broken  in  pieces 


and « the   peas    drained   from   their  liquor. 
Golden  Buck 

Two  cups  grated  cheese. 
Salt,  paprika. 
One  cup  milk 

One-quarter  teaspoonful  mustard. 
Six  squares  buttered  toast 
Six  poached  eggs. 
Boil  the  milk  in  a  granite  saucepan;  add 
the  cheese,  mustard,  salt  and  paprika;  stir 
constantly  until  the  cheese  is  melted.     Have 
the  toast  ready  (made  in  the  drawer)   and 
pour  enough  of  the  cheese  over  each  piece 
to  cover  it;  place  a  carefully  poached  egg  on 
the  top  of  each  piece;  dust  lightly  over  with 
pepper  and  salt  and  serve  immediately. 
English  Monkey 

One  cup  sotf  bread 
crumbs 
One  cup  milk 
One    cup     grated 

cheese 
One  tablespoonful 

butter 
Two  eggs 
Salt,  paprika 
Toast  or   saltines. 
Make  the  toast  in 
the    stove    drawer 
while  you   are   pre- 
paring the  rest.  Soak 
bread      crumbs     in 
milk ;     melt     butter 
and  add  cheese ;  when 
cheese     has    melted 
add  soaked  crumbs.     Slightly  beat  the  eggs 
and  add  to  the    cheese   mixture.     Season, 
cook  three  minutes  and  pour  over  toast. 
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OR  FOR   MAKING  THE  COFFEE 


One  Day  in  the  Electric  House 


Jones  was  what  you  might 
call  well-to-do.  He  wasn't  rich 
by  any  means,  but  he  owned 
his  home  and  took  pride  in  it. 
As  a  consequence  he  deter- 
mined to  make  it  up-to-date  by 
using  electric  current  for  house- 
hold purposes  wherever  possi- 
ble, especially  as  electricity  was 
no  longer  looked  upon  as  a 
luxury  but  a  convenience  which 
was  at  the  same  time  an  econo- 
my. It  is  needless  to  say  that  Mrs.  Jones 
was  heartily  in  accord  with  his  determina- 
tion to  "modernize."  When  everything 
was  finally  installed  and  the  "push-the- 
button"  regime  had  begun,  a  typical 
day  in  the  Jones'  household  was  some- 
thing as  follows: 

Jones  wanted  to  get  down  to  the  office 
early  that  morning  so  the  electric  alarm 
clock  "got  busy"  at  the  specified  time  of 
arising  and  kept  going  till  Jones  turned  off 
the  switch.  It  was  one  of  the  first  wintry 
days  of  late  fall,  and  as  he  hopped  out  of 
bed  he  snapped  the  switch  of  the  luminous 
electric  radiator  which  immediately  gave  out 
a  comforting  heat  by  which  to  dress. 

The  household  didn't  boast  of  an  early 
rising  janitor  and  consequently  the  heating 
plant  in  the  basement  was  not  up  to  working 
pitch  so  early  in  the  morning  and  the  radiator 
became  almost  a  necessity  to  Jones.  For 
the  same  reason,  real  good,  hot  water  for 
shaving  was  not  available  at  that  early  hour. 
But  this  made  no  difference  for  attached  to 
the  spigot  in  the  bathroom  was  an  instan- 
taneous electric  water  heater.  After  the 
shave  he  indulged  in  an  electrical  massage, 
congratulating  himself  meanwhile  that  he 
^ould  indulge  in  this  25-cent  luxury  every 
morning  without  raising  his  current  bill  more 
than  a  few  cents  in  a  whole  month. 

Having  shaved  and  dressed  he  repaired  to 
the  dining  room,  without  delay,  for  since  the 
advent  of  electricity  it  was  not  necessary  to 
rout  the  whole  family  out  at  an  early  hour 
for  a  "regular"  breakfast.  On  the  dining 
room  table  stood  the  coffee  percolator,  an 
electric  frying  pan  and  a  bread  toaster,  the 
electrical  connections  already  made  to  the 
sockets  of  the  electrolier  above  the  table. 
Snap,  snap,  snap — the  three  switches  were 


A  Delightful 
Breakfast 


turned  in  a  jiffy  and  the  water 
almost  immediately  .began  to 
bubble  in  the  percolator. 

The  cook  had:left  some  slices 

a 

of  bread,  a  few  strips  of  bacon 
and  a  couple  of  eggs  on  the 
table  the  night  before  and  had 
also  "loaded"  the  percolator. 
It  was  only  a  few  minutes 
before  he  had  turned  these 
materials  into  an  appetizing 
breakfast.  Did  it  taste  good  to 
him  ?  Of  course  it  did.  He  made  it  him- 
self, didn't  he? 

Glancing  up  at  the  electric  clock  he  saw 
that  he  had  plenty  of  time  to  make  his 
train,  so  he  passed  leisurely  through  the 
hall,  not  forgetting  to  light  his  cigar  at  the 
electric  lighter  which  hung  conveniently  near 
the   door. 

Only  one  incident  occurred  to  mar  his 
"get-away."  He  inadvertently  stepped  on 
the  electric  burglar  alarm  matting  without 
first  disconnecting  the  circuit  for  the  day,  and 
set  bells  ringing  in  different  parts  of  the 
house.  But  as  he  said  to  himself,  it  was 
time  somebody  else  was  up  besides  himself 
anyway. 

Jones  had  no  more  than  left  the  house 
before  Sarah  the  cook  was  busy  in  her  elec- 
trical domain.  Sarah,  by  the  way,  had  been 
with  the  family  ever  since  the  electric 
"fixings"  as  she  called  fhem,  had  been  put 
in,  and  in  all  that  time  there  had  been  no 
indications  of  an  uprising.  Her  kitchen  was 
a  model  of  simplicity,  compactness  and  neat- 
ness. There  was  the  electric  range  with  a 
full  complement  of  utensils  from  cereal 
cooker  to  oven,  each  responsive  to  the  turn 
of  a  switch.  In  addition  there  were  an 
egg  beater,  meat  chopper,  coffee  grinder, 
potato  parer,  ice  cream  freezer,  cream  wrap- 
per and  other  "tools  of  the  trade,"  al 
mounted  on  a  circular  table  and  arranged 
to  be  driven  by  a  single  motor  at  a  moment's 
notice.  She  also  had  an  electric  refrigerator 
which  would  keep  the  meat  and  vegetables 
cool  and  at  the  same  time  make  10  or  15 
pounds  of  pure  ice  in  a  day  for  the  family 
consumption. 

In  the  meantime,  Marie,  the  maid,  who 
was  the  only  other  servant,  had  been  through 
the    downstairs    rooms    with    the    electric 
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vacuum  cleaner  and  the  rugs  and  curtains 
were  clean  and  fresh  as  the  day  they  were 

bought. 

After  she  had  arisen,  Mrs.  Jones'  first 
care  was  the  baby's  bath,  and  she  called 
Marie  over  the  house  telephone  to  come  and 
prepare  for  this  delightful  function  which 


her  hair  and  dried  it  with  an  electric  blower, 
which  sent  a  blast  of  either  hot  or  cold  air 
through  the  golden  fluff.  Then  she  per- 
fumed it  with  an  electrical  atomizer,  curled 
it  with  the  electric  tongs  and  finally  did  some 
expert  work  with  the  electric  vibrator.  An 
electric  hat  cleaner  renewed  the  latest  mil- 
linery creation  and  a  vacuum  brush  removed 
the  last  speck  of  dust  from  her  gown. 

During  the  afternoon  there  was  little  for 
the  two  servants  to  do,  as  electricity  had 
done  away  with  most  of  the  cumbersome 
tasks.  The  day  before  they  had  between 
them  done  the  laundry  work,  which  couldn't 
be  called  much  of  a  task  because  of  the  elec- 
tric washing  machine  and  wringer  and  the 
mangle  which  ironed  most  of  the  coarse  work. 


This  Delightful  Function 

took  place  beside  the  electric  radiator  in 
a  tub  of  electrically  heated  and  sterilized 

water. 

,- Breakfast  over  and  the  children  off  to 
school,  Mrs.  Jones  did  some  sewing  which 
to  her  seemed  more  of  a  diversion  than  real 
work  because  the  machine  was  operated 
by  a  motor  and  there  was  no  exhausting 
pedaling  to  do. 

Lunch  was  a  function  which  the  children 
enjoyed,  because  mother  always  cooked  it 
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Marie  Dried  Her  Hair  With  an  Electric 
Blower 

for  them  herself,  "Without  fire,"   as  they 
expressed  it. 

In  the  afternoon  Mrs.  Jones  was  due  to 
appear  at  a  reception.     Marie  shampooed 


Between  Them  They  Did  the  Laundry  Work 

But  this  afternoon  they  ironed  out  the  fine 
work  with  the  electric  iron  to  fill  in  the  time. 
Father  and  Mother  were  both  going  to  the 
theatre  that  evening,  but  this  did  not  pre- 
vent them  from  spending  their  usual  half 
hour  with  the  children  in  the  electric  nursery 
at  the  top  of  the  house,  where  Willie  ran  his 
electric  trains  and  Elsie  lighted  up  her  doll 
house  with  electricity,  to  her  mother's 
never  failing  astonishment  and  delight. 

After  the  theatre  these  two  had  a  habit 
of  dining  in  Jones'  den  instead  of  at  a  restau- 
rant.    He  produced  his  electric  chafing  dish 
and  connected  it  by  a  cord  and  plug  to  the 
sockets  in  the  baseboard  of  the  room.     Then 
he  produced  the  elements  for  his  Chef-d'- 
oeuvre and  chicken  a  la  King  on  toast,  the 
latter  made  on  his  private  electric  toaster. 
The  coffee  was  made  in  his  copper  percolator. 
When     it  was  time  to  retire  Mrs.  Jones 
turned  the  current  into  the  electric  heating 
pad  and  slipped  it  into  the  baby's  bed,  first 
being  careful  to  adjust  the  thermostat  so  that 
the  pad  would  develop  a  mild,  even   heat 
all  night  long;  and  Jones  set  the  burglar 

alarm. 

So  ended  the  day  in  the  electric  house. 


JUNO*. 

SECTION 

An   Electrical    Laboratory  for   Twenty-Five 

Dollars 


By  DAVID  P.  MORRISON 


PART   II. 


There  is  one  other  form  of  cell  I  shall 
describe  on  account  of  its  wide  range  of 
use.  This  is  the  dry  cell.  A  dry  cell  can  be 
made  almost  any  size  you  desire,  the  voltage 
remaining  the  same,  however,  but  the  capaci- 
ty of  the  cell  for  producing  current  increasing 
with  increase  of  size.  The  dry  cell  is  really 
nothing  more  than  a  modified  form  of  what 
is  termed  a  Leclanche,  it  being  a  liquid  cell. 
The  elements  of  the  Leclanche  cell  are 
zinc  and  carbon  while  the  liquid  is  sal  am- 
moniac. To  construct  a  dry  cell  that  is 
equivalent  to  a  one-quart  Leclanche  you 
will  proceed  as  follows:  Secure  a  piece  of 
sheet  zinc  say  No.  22  gauge  about  6J  by  7 
inches  and  a  small  piece  about  2\  by  2J 
inches.  Form  the  large  piece  into  a  cylinder 
seven  inches  long  having  first  turned  the 
edges  about  \  of  an  inch  so  that  they  may 
be  hooked  together,  forming  a  lap  seam. 
Pound  this  seam  down  by  placing  the  cylin- 
der on  a  rod  of  iron  or  piece  of  pipe.  Next 
mark  out  a  circle  two  inches  across,  bv  means 
of  a  compass  on  the  smaller  piece  and  cut  it 
out,  this  is  to  form  the  bottom.  It  might  be 
well  for  you  to  cut  this  a  little  larger  and 
trim  it  down  to  the  size  of  the  cylinder 
afterwards.  Now  solder  in  the  bottom  and 
also  the  seam  which  makes  a  water  tight 
cup.  Next  solder  a  piece  of  copper  wire 
to  the  upper  edge  of  the  cup  which  will  form 
the  negative  terminal  of  the  cell.  In  solder- 
ing the  zinc  you  should  use  hydrochloric  acid 
as  a  flux,  applying  it  to  parts  to  be  soldered 


after  they  have  been  thoroughly  cleansed. 
After  soldering,  all  parts  should  be  thoroughly 
washed  to  remove  any  trace  of  the  acid  as 
it  eats  away  the  zinc. 

The  carbon  element  may  be  made  from 
a  square  or  round  piece  of  carbon  eight 
inches  long  and  not  more  than  three- 
quarters  of  a  square  inch  in  cross  section. 
A  bare  copper  wire  may  be  wrapped 
around  the  upper  end  of  the  carbon  element 
to  serve  as  the  positive  terminal  of  cell. 
This  method  of  connecting  the  wire  may  be 
improved  upon  in  the  following  way:  File 
the  upper  end  of  the  carbon  until  it  has  the 
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FIG.    12. 


FILE    THE    END    OF   THE    CARBON 
THUS 


form  shown  in  Fig.  12.  Then  wrap  a  thin 
piece  of  pasteboard  tightly  around  the  body 
of  the  carbon  several  times,  allowing  it  to  pro- 
ject about  an  inch  above  the  end  just  filed  and 
tie  it  firmly  in  place.  Now  take  the  end  of 
a  piece  of  No.  16  copper  wire  and  wind  it 
around  the  end  of  the  carbon  rod.  Then 
melt  a  small  quantity  of  lead  and  pour  it 
into  a  mold  formed  by  pasteboard.  When 
lead  cools  it  will  contract  and  grip  the  carbon 
very  firmly,  thus  making  a  good  connection. 
The  cell  is  now  ready  for  the  electrolyte 
which  in  this  case  will  be  in  the  form  of  a 
paste. 
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Two  methods  will  be  described  for  ma-     eeption  of  sealing  it,  which  can  be  done  by 

pound  oyf  manganese  dioxide  and  one  hab     »  *£%&  that  is  sometimes  used 

IM  al  th—h^mtadSin?  A       4  fe  will  .a  space  of  something  l.e 

LTptr  The-^d  SSSST-S      Placed  ^f^^ 
by   dissolving   the   sal-ammoniac   in   water     and  pack  in  aronnd  it  sufficien   paste  to  ffl 

^SS-ffittSSS  SKj  -=x? Best 

K^^l  push  ifdown  against  the  bon  £ ^^^  <*^Jt 

S-SA^IS;  JtrtSff  lo  this proportion, 

outside  diameter  and,  inches  long    stand  Powdered         ^  ^carbon      5  £* 

it  up  in  the  center  of  the  cup,  the  end  resting  gal-ammoniac      1  part 

squarely  on  the  bottom  of  the  cardboard.  chloride  zinc    1  Part 

Make   a   mixture   of   about  ten   ounces  of  Glycerine 1  part 

plaster  of  paris  and  one  ounce  of  common  Dissolve  the  sal-ammoniac  and  zinc  chloride 

flour,  or  in  this  proportion,  and  add  some  in   a   ^tle   water   and   add   the    glycerine, 

of  the  saturated  solution  of  sal-ammoniac  After  having  thoroughly  mixed  the  carbon 

until  the  mixture  can  be  easily  poured.    Now  and  manganese  add  the  above  solution  rnak- 

hold  the  pipe   or  stick  firmly  against  the  ing  a  paste  like  soft  putty.     If   there  is  not 

bottom  of  the  cup  with  one  hand  and  pour  sufficient  solution  add  a  little  water, 

in  around  it  the  plaster  of  paris  mixture  to  place  the  filled  bag  into  the  zinc  cup  and 

within  about  \  inch  of  the  top  of  the  cup.  fill  tne  surrounding  space  with  the  following 

This  mixture  will  harden  quickly  and  you  flour  paste  or  in  that  proportion.     Mix  one 

can  remove  the  pipe  or  piece  of  wood  by  teaspoonful  of  flour,  \  oz.  zinc  chloride,  \ 

watching  the  mixture  carefully  and  remov-  oz   0f  glycerine,  \  oz.  of  sal-ammoniac  and 

ing  the  core  when  the  mixture  will  just  hold  4  oz    0f  water.     It  might  be  well  to  bring 

itself  together.     You  must  use  some  care  in  tlljs  mixture  to  a  boil  and  avoid  any  lumpi- 

doing  this  for  if  you  wait  too  long  the  plaster  ness      pour  this  paste  into  the  cup;  keeping 

will  be  so  hard  you  cannot  remove  the  core.  tne  bag  standing  in  a  perfectly  upright  posi- 

If,  on  the  other  hand,  you  try  to  remove  the  tion  'm  the  center  until  the  paste  has  set, 

core  too  soon  the  plaster  will  not  remain  in  ft\\[ng  it  to  within  \  inch  of  the  top.     Your 

place  at  the   side  but  run  down  into  the  ce^  js  now  complete  and  may  be  sealed  as 

bottom  of  the  cup.     Let  the  plaster  dry  for  in  tne  previous  case. 

at  least  an  hour,  in  order  that  it  may  thor-  ^  ^  pQWER  FRQM  THE  LIGHTING 

oughly  harden,  before  proceeding.  circuit 

Place  vour  carbon  element  in  the  center 

of  the  openL  in  the  plaster  of  Paris  and  The  various  cells  described  will  be  useful 

pack  tiXly  around  it  the  first  mixture  you  in  supplying  limited  amounts  of  electrical 

made  up  to  the  same  height  as  the  plaster  of  current  but  where  the  demand  .s  rather  large 

paris     You  must  be  careful  in  packing  the  you  must  resort  to  some  other  source  of   up^ 

putty  in  place  not  to  force  the  carbon  rod  ply.     If  you  have  the  good  fortune  to  have 

out  of  the  center  of  the  opening  or  to  break  at  your  disposal    a  power  or     igh 8  c  • 

it     A  short  piece  of  \  inch  iron  rod  will  be  cmt  from  which  you  can  obtain  electrical 

a  grearTmeto  in  tamping  the  putty  down,  current  you  will  no  longer  be  limited  in  your 

Tamp  he  nutty  slowly  and  evenly  all  around  experiments  for  want  of   sufficient  supply 

the  carbon' rod  and  you  will  in  that  way  pre-  This  supply  may  be  either  alternating  or 

vent    braking   or   moving   it   from   place,  direct  current    .  The  difference  between  the 
Your  battery  is  now  complete  with  the  ex-     two  was  explained  in  first  article  of  this 
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series.  If  it  is  direct  current  the  pressure 
between  the  wires  will  usually  be  no  or  220 
volts.  This  pressure  will  be,  in  the  majority 
of  cases,  entirely  too  high  for  your  use  and 
means  must  be  provided  for  reducing  it  to 
the  desired  value.  As  an  example,  suppose 
you  want  to  operate  a  10  volt  lamp  and  it 
takes  a  current  of  \  ampere  when  this  voltage 
is  impressed.  If  the  voltage  of  the  circuit 
to  which  you  want  to  connect  your  lamp 
is  say  no  volts,  then  some  device  must  be 
connected  in  circuit  so  as  to  adjust  the  voltage 
upon  the  lamp  to  the  proper  value.  Such 
a  device  is  called  a  rheostat.  Since  there  is 
to  be  only  ten  volts  impressed  upon  the  lamp 
and  there  is  a  total  of  no  volts  available 
there  must  oe  100  volts  pressure  between 
the  terminals  of  the  rheostat,  it  being  in 
series  with  lamp.  The  rheostat  will  carry  the 
same  current  as  the  lamp  which  in  this  case 
is  £  ampere.  By  applying  Ohm's  Law  to 
that  part  of  the  circuit  corresponding  to  the 
rheostat  you  can  determine  the  value  of  the 
resistance  that  must  be  in  the  rheostat  to 
meet  the  above  requirements. 

Pressure 
Resistance  = 

Current 


100 


200 


1 


Hence  there  must  be  a  resistance  of  200  ohms 
in  the  rheostat.  In  a  similar  manner  the 
resistance  of  any  rheostat  can  be  determined 
if  the  current  it  is  to  carry  and  the  difference 
in  pressure  that  is  to  exist  between  its  ter- 
minals are  known.  The  construction  of  the 
rheostat  will  be  taken  up  shortly. 

When  the  source  of  supply  is  alternating 
current  you  can  still  use  a  rheostat  in  series 
with  the  apparatus  that  you  desire  to  pass 
a  current  through;  but  in  this  case  you  can- 
not use  Ohm's  Law  to  calculate  the  re- 
sistance of  the  rheostat  as  it  holds  for  direct 
current  only.  You  will  have  to  determine 
the  value  of  the  resistance  by  experiment,  as 
the  quantities  involved  in  calculating  its 
value  are  too  numerous  and  complicated  to 
allow  an  explanation  at  the  present  time. 

The  majority  of  your  experiments  will  re- 
quire a  direct  current  and  if  you  have  only 
alternating  current  available  some  means 
must  be  provided  for  changing  it  to  direct 
current.  There  are  a  number  of  means  that 
may  be  employed  in  accomplishing  this.  An 
alternating  current  motor  may  be  driven  by 


the  alternating  current  and  either  belted  or 
direct  connected  to  a  direct  current  genera- 
tor or  dynamo.  Direct  current  can  then  be 
drawn  from  this  generator  of  any  desired 
value  up  to  the  ultimate  capacity  of  the  gen- 
erator or  motor.  Such  an  arrangement  is 
called  a  motor-generator  set.  When  the 
two  machines  are  combined  and  constructed 
as  a  single  machine  it  is  called  a  rotary  con- 
verter. Such  a  machine  may  be  used  in 
changing  direct  current  to  alternating  cur- 
rent, but  it  is  usually  beyond  the  scope  of 
the  amateur  to  build  one.  Likewise  with 
the  mercury  arc  rectifier  which  has  been 
developed  within  the  last  few  years.  It  ful- 
fills the  above  requirement  very  well  and  at 
a  high  efficiency,  but  it  is  out  of  the  question 
for  you  to  try  to  construct  one.  So  you  must 
resort  to  some  form  of  electrolytic  rectifier. 

ELECTROLYTIC  RECTIFIER 

The  efficiency  of  the  electrolytic  rectifier 
is  low  at  best  compared  to  that  of  the  motor- 
generator,  rotary  converter  and  mercury  arc 
rectifier,  but  the  simplicity  of  its  construc- 
tion leads  to  the  selection  of  this  particular 
type  to  be  described  in  this  article. 

The  action  of  the  rectifier  in  the  electrical 
circuit  is  the  same  as  that  of  a  check  valve 
in  a  water  pipe.  It  will  allow  the  passage 
of  current  in  one  direction  without  offering 
very  much  resistance;  but  will  offer  a  great 
resistance  where  the  current  tends  to  flow  in 
the  opposite  direction.  This  being  the  case 
one-half  of  the  loops  shown  in  Fig.  5  (Part 
I)  will  be  reduced  to  practically  nothing  on 
account  of  the  resistance  of  the  rectifier. 
With  such  a  device  the  current  will  flow  in 


FIG.     13.        CURRENT    WOULD    FLOW    ONLY 
HALF   THE   TIME 

the  circuit  only  half  the  time  and  would  be 
represented  by  curve  shown  in  Fig.  13. 
This  would  be  an  undesirable  condition  to 
have;  but  fortunately  it  can  be  overcome  by 
making  use  of  four  valves  and  arranging 
them  as  shown  in  Fig.   14. 

The  small  arrow  in  each  circle  indicates 
the  direction  in  which  the  current  will  meet 
with  least  resistance  in  passing  through  that 
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particular  valve  or  cell.  If  there  is  an  alter- 
nating pressure  applied  to  the  terminals 
marked  (A  C)  it  will  tend  to  produce  an 
alternating  current  through  the  circuit  com- 
posed of  four  cells.  Suppose  the  pressure 
is  acting  toward  the  right  in  the  upper  wire 
of  (A  C).  The  greater  portion  of  the  cur- 
rent will  flow  through  the  circuit  of  least  re- 
sistance, which  in  this  case  is  through  cell 


FIG.   14.    RECTIFIER  ARRANGED  WITH  FOUR 

VALVES 


practically  no  current  will  flow  in  the  cir- 
cuit. This  action  is  accounted  for  by  the 
fact  that  a  very  thin  coating  of  oxide  forms 
on  the  surface  of  the  aluminium  plate.  Cells 
possessing  this  property  are  called  asym- 
metric cells. 

The  following  instructions  show  how  to 
construct  an  electrolytic  rectifier  that  will 
deliver  a  direct  current  of  three  to  six 
amperes  at  a  pressure  of  15  to  25  volts.  The 
alternating  pressure  need  never  be  more  than 
30  volts,  hence  means  must  be  provided  for 
reducing  line  voltage  to  desired  value.  In 
this  case  you  can  use  either  a  rheostat  or  a 
transformer  in  regulating  the  voltage  im- 
pressed upon  the  alternating  current  (A  C) 
terminals  of  the  rectifier.  The  transformer 
is  much  more  efiicient  than  the  rheostat  and 
its  construction  and  operation  will  be  taken 


(1)  to  (D  C)  and  through  cell  (4)  back  to  the 
lower  wire  of  (A  C).     Next  suppose  the  pres- 
sure is  acting  towards  the  right  in  lower 
wire  of  (A  C).     Then  the  greater  portion  of 
the  current  will  flow  through  cell  (2),  to  (D 
C)  and  through  cell  (3)  back  to  the  upper 
side  of  (A  C).     In  both  cases  the  current  in 
flowing  through  the  (D  C)  leads  in  the  same 
direction.     This  current  is  constant  in  direc- 
tion but  not  constant  in  value.     It  is  really 
an  alternating  current  with  one-half  of  the 
loops  reversed    in  direction  giving    a  pul- 
sating current  as  shown  in  Fig.  4,  (Part  I). 
It  can  be  used  in  charging  storage  batteries 
and  in  practically  every  case  where  a  per- 
fectly steady  current  is  not  required.  ^ 

Each  of  the  cells  consists  of  an  aluminium 
plate  and  a  conducting  plate,  such  as  carbon, 
lead,  iron,  etc.,  or  any  metal  that  is  not  acted 
upon  by  the  solution  into  which  they  are 
immersed.     The  solution  that  the  plates  are 
immersed  in  is  called  the  electrolyte.     This 
electrolyte   is   capable   of   acting  upon   the 
aluminium  in  a  very  peculiar  manner,  when 
a  current  is  passed  through  the  cell  from  an 
external   source.     When   the   current   flows 
from  the  conducting  plate  to  the  aluminium 
there  is  very  little  resistance  offered  to  its 
passage  through  the  cell;  the  only  resistance 
being  that  of  the  electrolyte.     If,  however, 
an   attempt   is   made   to   send   the   current 
through  the  cell  in  such  a  direction  that  it 
must  flow  from  the  aluminium  plate  to  the 
conducting  plate,  there  will  be  a  great  re- 
sistance offered  by  the  cell  to  its  passage  and 


FIG.  15.  RECTIFIER  ARRANGED  WITH  THREE 

VALVES 

up  shortly.  The  number  of  separate  cells 
required  to  complete  the  rectifier  as  shown 
in  Fig.  14  is  four.  This  arrangement  would 
require  four  containing  vessels  which  can  be 
reduced  to  three,  however,  by  arrangement 
shown  in  Fig.  15.  The  middle  jar  in  this 
case  contains  really  two  cells.  The  path  of 
the  least  resistance  to  current  flow  is  in- 
dicated by  the  arrows. 


'1* 

1 

_ 

0 

0,» 

A 

B 

5" 

c 

<-3'    > 

< 4"  > 

- 

i 

FIG.   l6.    DIMENSIONS  OF  CARBON  AND 
ALUMINUM    PLATES 

You  will  want  three  jars  of  approximately 
the  following  dimensions,  6  by  4^  by  3 
inches.     If  you  can  not  secure  jars  of  this 
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kind  three  ordinary  battery  jars,  such  as  are 
used  for  the  "crow  foot"  battery  will  serve 
very  well. 

Cut  out  of  some  J  inch  sheet  aluminium 
four  pieces  of  dimensions  given  in  Fig.  16 
(A).  The  material  to  be  used  as  the  con- 
ducting plate  in  this  case  will  be  carbon. 
The  carbon  plates  should  be  cut  from  some 
\  inch  carbon  which  can  be  done  by  means 
of  a  hack  saw.  There  should  be  two  pieces 
corresponding  to  dimensions  of  (B)  and  one 
piece  corresponding  to  dimensions  (C).  The 
two  smaller  pieces  are  to  be  used  in  the  out- 
side cells  while  the  larger  one  is  for  the  center 
cell.  Both  the  aluminium  and  carbon  plates 
should  have  holes  in  their  upper  ends  to  be 
used  in  fastening  binding  posts  to  them  by 
means  of  screws.  After  the  binding  posts 
are  fastened,  dip  the  upper  end  of  all  plates 
in  melted  paraffin,  which  will  prevent  the 
salts  from  creeping.  It  might  be  well  to 
dip  the  upper  edge  of  the  jars  in  the  paraffin. 

The  top  of  each  cell  can  be  cut  from  some 
\  inch  seasoned  wood  and  should  be  of  such 
a  size  as  practically  to  cover  the  top  of  the 
jar  as  it  will  prevent  impurities  falling  into 
the  cell  and  the  solution  from  evaporating. 
Openings  should  be  cut  in  each  top  to  allow 
the  upper  ends  of  the  aluminium  and  carbon 
plates  to  project  through.  These  openings 
should  be  such  a  distance  apart  that  the  two 
elements  when  fastened  in  them  will  be 
parallel  and  \  an  inch  apart. 

The  efficiency  of  the  electrolytic  rectifier  de- 
creases very  rapidly  as  the  temperature  rises. 
Since  there  will  be  quite  a  temperature  rise 
if  the  rectifier  is  used  for  any  length  of  time, 
means  must  be  provided  for  keeping  its 
temperature  as  low  as  possible.  This  can 
be  accomplished  by  passing  cold  water 
through  some  glass  tubing  placed  in  the 
electrolyte.  Secure 
some  |  inch  glass  tubing 
and  bend  it  into  the 
form  shown  in  Fig.  17. 
Place  two  of  these 
worms  in  each  cell  and 
connect  them  all  in 
series  by  means  of  a 
short  piece  of  rubber 
tubing.  The  rubber 
tubing  must  be  secure- 
ly wired  to  the  ends 
of  the  glass  tubing.  Arrange  connections 
so  that  cold  water  will  first  enter  the  middle 
cell  since  this  cell  will  carry  double  current. 


^ 


FIG.   17.      GLASS 
TUBE  COOLER 


The  electrolyte  to  be  used  is  acidulated 
sodium  phosphate.  A  saturated  solution  of 
the  phosphate  is  prepared  and  the  jars  filled, 
with  plates  and  cooling  worms  in  place,  to 
within  one  inch  of  the  top.  The  rectifier 
cannot  be  started  however  until  some  means 
is  provided  for  adjusting  the  alternating  cur- 
rent voltage,  to  be  impressed  upon  its  ter- 
minals. Assuming  we  have  such  a  device 
and  the  (A.  C.)  voltage  can  be  maintained 
at  a  value  of  30  volts,  add  sulphuric  acid  to 
each  cell  until  the  ammeter  in  the  direct 
current  circuit  reads  five  amperes  on  full 
load.  (An  ammeter  will  be  described  later.) 
Acid  should  be  added  to  each  cell  in  propor- 
tion to  the  amount  of  sodium  phosphate  solu- 
tion it  contains.  The  ie(  tifier  will  operate 
much  better  if  it  is  allowed  to  run  under 
full  load  for  two  or  three  hours  as  the 
aluminium  plates  have  to  be  formed. 

[Note:     Part  III  will  take  up     lie    construction    of 
an  alternating  current  transformer] 


Electric  Mouse  Trap 

I  believe  the  readers  of  the  Junior  Section 
will  be  interested  to  know  how  I  constructed 
an  electrical  mouse  trap.  The  store  where 
I  worked  was  over-run  with  the  little  pests 
and  I  have  been  able  to  get  rid  of  them  by 
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ELECTRIC  MOUSE  TRAP 

using  the  trap  described  in  the  following 
paragraphs. 

I  took  a  piece  of  board  about  five  inches 
square  and  one  inch  thick  and  upon  the 
upper  surface  fastened  a  spiral  of  uninsu- 
lated copper  wire,  No.  18,  making  the  spiral 
about  four  inches  in  diameter  and  the  turns 
of  wire  about  J  inch  apart. 

I  also  have  a  one-half  inch  spark  coil  such 
as  is  used  in  wireless  telegraphy,  and  which 
as  you  know  gives  a  very  high  voltage  across 
the  secondary.     One  of  the  secondary  ter- 
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minals  of  this  coil  I  connected  with  the  wire 
spiral.  The  other  I  connected  to  a  wire  (A) 
which  was  bent  up  and  over  in  a  curve  so 
that  its  point  came  down  in  the  center  of  the 
spiral  but  not  touching  the  latter  and  ending 
about  one-half  an  inch  above  the  board 
A  similar  bend  of  wire  (B)  was  also  mounted 
on  the  board  and  terminated  in  a  little  loop 
surrounding  the  end  of  (A)  as  shown  in  the 
cut.     On  the  end  of  (A)  I  stuck  a  piece  of 

bacon. 

The  wire  (B)  was  connected  through  the 
battery  to  one  of  the  primary  terminals  of 
the  spark  coil.  The  other  primary  terminal 
was  connected  to  (A). 

Now  the  mouse  comes  along  to  eat  the 
bacon.  To  do  this  he  must  necessarily 
stand  on  some  of  the  wires  of  the  spiral. 
As  he  nibbles  at  the  bacon  he  moves  it 
around  till  the  loop  of  (B)  touches  (A). 
This  closes  the  primary  circuit  of  the  spark 
coil  as  you  will  see.  Then  a  high  voltage  is 
developed  across  the  secondary  terminals. 
Of  these  secondary  terminals  the  mouse  has 
one  (A),  in  his  mouth  and  is  standing  on  the 
other  [the  spiral];  the  result  is  a  dead  mouse. 

—Elmer  Rhynerson. 


A  "Fool  Proof"  Alarm  Clock 

The  "quad"  chief  in  one  of  the  large 
telegraph  offices  sends  in  this  suggestion  for 
an  electric  alarm  clock,  which  has  solved 
the  "getting -up"  problem  for  him  for  many 
years.  He  says  that  it  has  never  failed  to 
work  and  is  "fool  proof." 

He  made  a  neat  box  to  hold  the  cell  or 
two  of  dry  battery  required.  On  the  up- 
right board  is  mounted  the  electric  bell,  also 
a  hook  shown  in  detail  in  the  diagram.  To 
the  back  of  the  clock  are  screwed  two  pieces 
of  metal  separated  by  a  strip  of  mica  insula- 
tion, with  a  large  hole  to  fit  over  the  hook  as 
shown.  When  the  clock  is  set  on  the  box 
with  the  metal  strips  over  the  hook  the  front 
metal  strip  touches  the  hook  and  the  back 
one  touches  a  spring  fastened  to  the  upright 
board.  From  the  spring  a  wire  runs  to  one 
terminal  of  the  bell;  from  the  other  terminal 
of  the  bell  a  wire  runs  to  one  side  of  the 
battery.  From  the  other  side  of  the  battery 
a  wire  runs  to  the  hook.  The  only  break  in 
the  circuit,  therefore,  is  the  mica  insulation 
between  the  strips. 

To   complete   this   break    and    cause    the 
bell  to  ring  at  any  desired  time  a  brass  strip 
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A  "fool  proof"  alarm  clock 

is  mounted  on  the  alarm  shaft  of  the  clock 
and  when  this  shaft  begins  to  turn  at  the 
predetermined   time   this   brass   strip   turns 


M?ca  /nsu/ation 


Contact 
Maker 

Clock. 


ELECTRICAL  CONNECTIONS  OF  THE  ALARM 

CLOCK 

and  its  edge  rubs  across  the  edges  of  the  two 
metal  strips  before  mentioned  and  the  cir- 
cuit is  completed,  ringing  the  bell. 
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Membership  in  Popular  Electricity  Wireless  Club  is  made  up  of  readers 
of  this  maga/ine  who  have  constructed  or  are  operating  wireless  apparatus 
or  systems.  Membership  blanks  will  be  sent  upon  request.  This  depart- 
ment of  the  magazine  is  devoted  to  the  interests  of  the  Club,  and. 
members  are  invited  to  assist  in  making  it  as  valuable  and  interesting 
as  possible,  by  sending  in  descriptions  and  photographs  of  their  equipments. 

A  Simple  Wireless  Telephone  Set — 

Inductive  System 

By~A.  B.  COLE 


Many  experimenters  have  their  own  wire- 
less telegraph  stations,  but  comparatively 
few  have  constructed  wireless  telephone  ap- 
paratus. The  purpose  of  the  present  article 
is  to  show  how  to  build  a  simple  wireless 
telephone  set  at  small  expense. 
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The  outfit  is  of  the  "  in- 
ductive" type,  that  is, 
speech  is  transmitted  from 
one  station  to  another  by 
means  of  the  electro-mag- 
netic action  of  one  coil, 
carrying  current,  upon  an- 
other coil.  One  way  fof 
explaining  the  principle 
underlying  the  operation 
of  the  set  is  as  follows — 
if  we  have  two  coils  of  wire, 
one  of  which  is  carrying  alternating  or  inter- 
rupted direct  current,  an  electromotive  force 
will  be  set  up  in  the  other  coil  if  the  planes 
of  the  coils  are  nearly  parallel.  The  in- 
duction or  spark  coil  is  a  familiar  example 
illustrating  this  principle.  The  primary  coil 
is  carrying  interrupted  direct  current,  and 
the  electromotive  force  induced  in  the  sec- 
ondary coil  produces  the  spark  at  the  ter- 
minals of  this  coil. 


Now  if  the  secondary  coil  is  moved  away 
from  the  primary,  still  keeping  the  planes  of 
the  coils  parallel,  or  nearly  so,  electromotive 
forces  will  still  be  induced  in  the  secondary 
coil,  but  will  become  weaker  as  the  distance 
between  the  coils  is  increased. 

The  primary  and  se- 
condary of  the  induction 
coil  are  replaced,  in  the 
wireless  telephone  outfit, 
by  two  coils  of  wire  six  feet 
/£-      o  I'square  ^  diameter,   one  of  these 

coils  corresponding  to  the 
primary,  and  the  other  cor- 
responding to  the  secondary 
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of  the  induction  coil.  The  wire  used  Fis 
No.  1 8  single  cotton  covered  copper  mag- 
net wire,  of  which  four  pounds  are  required 
for  each  coil.  Each  coil  has  forty-three 
convolutions.  The  wire  is  wound  on  wooden 
frames  constructed  as  shown  in  Fig.  i. 
Each  frame  is  made  from  two  wood  strips, 
6  feet  by  i^'inch  by  \  inch.  A  slot  (D), 
one  inch  square  is  cut  in  each  end  of  each 
strip  to  hold  the  wire.    A  slot  (C),  f  inch 
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deep  by  £  inch  wide  is  cut  in  each  strip, 
so  that  the  strips  may  be  fitted  together. 
One  end  of  each  coil  terminates  at  a  binding 
post  (A),  and  the  other  end  terminates  at  a 
binding  post  (B),  both  of  which  are  mounted 
on  one  of  the  strips  of  each  frame. 

The    connections   for   the   two    coils   are 
shown  in  Fig.  2,  where  (A)  and  (B)  repre- 
sent the  same  binding  posts  asin  Fig.  1,  and 
(I)  represents  the  coils  of  wire.     (T)  is  a 
telephone  transmitter,  of  the  type  known  as 
"long  distance,"  or  "solid  back."    This  is 
a  standard  transmitter,   and  may  be  pur- 
chased  from   any   electrical   supply   house. 
(E)  is  a  battery  of  eight  or  10  good  dry  cells, 
or  five  storage  cells;  (F)  is  a  telephone  in- 
duction coil,  supplied  by  any  electrical  sup- 
ply house  under  the  name  of  a  "'750  ohm 
telephone  induction  coil";  (G)  is  a  telephone 
receiver  having  a  resistance  of  about  1000 
ohms,  and  must  be  wound  with  copperwire 
to   obtain    satisfactory   results.     A   pair   of 
good  500  ohm  wireless  receivers  serves  the 
purpose  very  well.     (P)  is  a  push  button, 
known  as  a  "double  contact"  push.     The 
spring  of  this  push  button  is  normally  in 
contact  with   an   upper  contact  point,   but 
when  the  button  is  pressed,  contact  with  this 
point  is  broken,  and  connection  is  made  with 
a  lower  contact. 

The  transmitter,  push  button  and  batteries 
may  be  mounted  on  a  box  or  in  any  way 
which  the  user  may  desire.  A  good  way  to 
do  this  is  to  mount  the  transmitter  and  button 
on  a  wood  box,  which  is  fastened  to  the 
frame  of  its  coil,  and  to  have  the  batteries 
on  the  floor  or  in  a  separate  case,  connected 
to  the  transmitter  and  coil  by  means  of  flex- 
ible lamp  cord. 

From  Fig.  2  it  will  be  seen  that  when  the 
button  is  pressed  at  one  station,  the  receiv- 
ing induction  coil  is  disconnected  from  the 
coll  (I)  and  the  transmitter  and  batteries  are 
connected.     The  operator  may  now  speak 
into  the  transmitter,  and  speech  will  be  re- 
produced in  the  telephone  receivers  at  the 
other  station.     When  the  operator  finishes 
speaking  he  removes  his  finger  from  the  push 
button,  and  the  other  operator  presses  the 
button  at  his  end,  which  connects  his  trans- 
mitter in  circuit. 

The  double  contact  push  button  is  of  con- 
siderable value  here,  as  the  transmitter  can 
be  connected  in  circuit  only  when  the  button 
is  depressed,  which  condition  eliminates 
heating  the  transmitter,  as  is  often  the  case 
when  the  operator  for  some  reason  or  other 


forgets  to  disconnect  his  transmitter  when  he 
has  finished  speaking.  This  push  button 
also  serves  to  keep  the  receiving  instruments 
in  circuit  and  ready  for  use  when  the  trans- 
mitting instruments  are  out  of  circuit. 

It  will  be  found  that  the  best  results  are 
obtained,  over  a  distance  of  from  ten  to  fifteen 
feet  when  the  planes  of  the  coils  are  nearly 
parallel,  and  when  conversation  is  carried 
on  over  greater  distances  than  this  the  planes 
of  the  coils  should  be  turned  slightly  from 
the  parallel  position. 

Conversation  can  be  carried  on  between 
two  or  more  stations  up  to  distances  of  from 
forty  to  fifty  feet,  using  the  set  descnbed 
above,  without  any  ground  wire  or  any  con- 
nection whatever  between  the  stations,  and 
if  a  few  walls  of  the  building  or  other  ob- 
structions are  between  the  stations  they  make 
little  difference  in  the  operation  of  the  set. 
By  increasing  the  diameter  of  the  coils 
(II)    the  distance  over  which  the  set  will 
operate  will  be  increased,  and  increasing  the 
amount  of  wire  on  the  coils  also  serves  the 

same  purpose. 

Such  an  equipment  as  the  one  described 
above  has  value  mostly  as  an  interesting  ex- 
periment. 


Inter-mountain  Wireless  Association 

The  Inter-mountain  Wireless  Association 
was  organized  October  22  by  D.  R.  Adams 
and  Mr.  Ritchie  at  the  home  of  the  former 
in  Salt  Lake   City,  Utah.     The   objert  of 
the  association  is  to  further  the  arts  of  wire- 
less telegraphy  and  telephony  in  the  Inter- 
mountain  region.     A  constitution  and  by- 
laws have  been  adopted  and  the  following 
officers  elected:   President,  E.  L.  Bourne  of 
the   Nat.    Guard   Signal   Corps;    secretary, 
D.   McNichol;    treasurer,    J.    G.    McCul- 
lom.     All  persons  living  in  the  Inter-moun- 
tain states  are  cordially  invited  to  join,  and 
may  do  so  by  communicating  with  D.  R. 
Adams,  219-5  East  St.,  Salt  Lake  City. 


A  part  of  the  equipment  of  the  new  $3,- 
000  000  police  headquarters  in  New  York  is 
to  be  a  wireless  telegraphy  outfit  operated 
from  the  dome.  It  is  expected  that  branch 
stations  will  be  established  in  outlying  dis- 
tricts of  the  city  and  in  other  counties,  so 
that  if  wires  fail,  communication  may  be 
maintained. 


What  One  Can  Do  Others  Can  Do 


To  the  Members  of  P.  E.  W.  C. : 

I  enclose  a  photo  of  my  wireless  station. 
While  I  realize  that  there  are  hundreds  of 
stations  that  are  more  complete,  still  there 
are  numbers  of  them  not  so  large  and  power- 
ful, and  this  photo  and  description  might  be 
of  interest  and  encouragement  to  others  who 
are  laboriously  traveling  the  same  road. 

I  began  this  station  eight  months  ago  and 
have  made  each  instrument,  in  both  trans- 
mitting and  receiving,  at  least  three  times, 


meter  registers  as  high  as  60  amperes;  kick- 
ing coil  varies  from  five  to  40  amperes,  with 
eight  steps  of  five  amperes  each.  This  coil 
gave  a  great  deal  of  trouble  and  was  simply 
a  matter  of  "cut  and  try"  of  about  14 
times. 

The  transformer  is  in  the  large  zinc  lined 
case  that  just  extends  above  the  table,  and 
is  immersed  in  oil.  It  weighs  complete, 
with  case  and  35  gallons  of  oil,  400  pounds. 
Primary  is  No.  4  D.  C.  C.  wire,  200  feet. 


AN  AMATEUR   STATION  VALUED  AT   $1,000 


each  time  making  decided  improvements. 
I  never  saw  a  wireless  station,  and  at  the 
time  I  started  I  knew  absolutely  nothing 
about  wireless.  All  the  knowledge  I  have 
was  procured  from  Popular  Electricity, 
Modern  Electrics  and  Electrician  and  Me- 
chanic. I  also  received  valuable  assistance 
from  The  Wireless  Equipment  Co.  of  West 
Arlington,  Md. 

My  source  of  power  is  the  commercial  cur- 
rent— no  volts,  60  cycles  a.  c.  On  the 
right  of  the  photo  you  see  the  switchboard 
which  contains  cut-out,  fuse  block,  am- 
meter  and   variable   "kicking   coil."    Am- 


Secondary  is  50  miles  No.  32  D.  C.  C.  wound 
in  60  sections,  10  inches  in  diameter  and  J 
inch  thick. 

I  use  either  of  two  condensers,  glass  plates 
12  by  14,  two  thicknesses,  connected  series- 
multiple;  or  12  one  gallon  leyden  jars  con- 
nected the  same  way.  Notice  the  two  glass 
tubes  which  bring  the  secondary  terminals 
out  of  the  transformer. 

The  helix  is  12  inches  in  diameter  and  15 
inches  high  and  is  wound  with  No.  0000 
solid  copper  with  i\  inch  centers  on  turns. 
The  spark  gap  is  inside  the  helix  and  has 
zinc  tips  one  inch  long  and  f  inch  in  diameter. 
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On  the  left  is  the  D.  P.  D.  T.  switch, 
ground  switch,  and  hot-wire  ammeter.  The 
ground  goes  straight  down  from  the  switch- 
board and  is  soldered  to  the  water  pipe  (No. 
20  fiber  covered  wire).  Aerial  leads  through 
brick  wall  in  hard  rubber  tube,  two  feet  long 
and  J  inch  thick  lined  with  porcelain.  Hot 
wire  ammeter  registers  25  milliamperes 
when  sending  and  is  made  of  No.  36  copper 
wire.     Total  capacity  30  milliamperes. 

Transformer  has  a  capacity  of  4I  to  5 
K.  W.  In  transmitting  I  use  a  one-inch 
spark  gap  and  the  spark  is  one  inch  thick. 
By  means  of  the  variable  kicking  coil  and 
adjustable  condensers  and  spark  gap  I  can 
transmit  from  100  to  1000  miles  with  cor- 
responding current  consumption. 

The  receiving  station  consists  of  two  sets 
of  phones,  each  set  wound  to  3000  ohms  and 
when  connected  in  series  makes  6000  ohms 
resistance,  double  slide  tuning  coil,  silicon 
detector,  variable  and  fixed  condenser. 
Fixed  condenser  is  concealed  in  base  of  coil; 
variable  condenser  is  shunted  across  ground 

and  aerial. 

With  this  set  I  have  received  from  San 
Juan,  Porto  Rico— a  distance  of  1800  miles, 
and  it  is  easy  to  "listen  in"  when  Key  West, 
Fla.,  is  talking  to  Galveston,  Texas.  Chi- 
cago and  Cleveland  are  also  easily  heard. 
I  was  very  much  interested  when  I,  at  8:30 
received  a  message  from  a  vessel  off  the 
Atlantic  coast  giving  the  time,  9:30.  I  got 
it  an  hour  before  it  was  sent,  but  of  course, 
they  had  eastern  time  and  I  central. 

All  of  my  instruments  are  made  of  black 
walnut  and  by  me,  with  the  valuable  assist- 
ance of  my  very  dear  friend,  Thomas  Daly. 
The  only  things  not  homemade  are  am- 
meter,  detector  and  phones. 

I  value  my  station  at  $1000.  Receiving 
distance  2000  miles;  sending  distance  1000. 
I  have  used  my  transmitter  very  little  be- 
cause I  did  not  want  to  "butt  in"  and  pos- 
sibly create  confusion. 

Will  some  one  be  kind  enough  to  furnish 
me  with  a  complete  list  of  government,  com- 
mercial and  experimental  stations  with  their 
power  and  call  letters.  In  exchange  I  will 
be  only  too  glad  to  furnish  any  one  the  bene- 
fit of  my  experiments,  gratis. 

My  aerial  is  composed  of  4  wires  200  feet 
long.  50  feet  high  at  one  end  and  125  feet 
at  the  other. 

The  photo  only  shows  a  part  of  my  experi- 
mental apparatus.     On  the  same  table,  to 


the  left,  I  have  an  open-core  transformer, 
with  25  miles  of  No.  32  D.  C.  C.  wire  also 
in  oil.  This  operates  a  very  large  Tesla 
coil,  also  in  oil,  which  in  turn  lights  an  8- 
inch  X-ray  tube.  And  in  addition  it  excites 
a  smaller  Tesla  coil,  not  in  oil,  with  which  I 
am  able  to  perform  all  of  Tesla's  experi- 
ments. These  two  Tesla  coils  are  con- 
trolled by  a  common  condenser.  All  of 
these  instruments,  as  well  as  the  wireless, 
are  regulated  by  the  kicking  coil  and  each 
set  is  thrown  in  or  out  by  the  D.  P.  D.  T. 
switch  which  is  directly  above  the  am- 
meter. E.  F.  Waits. 
Corinth,  Miss. 

[By  sending  10  cents  to  the  Government 
Printing  Office,  Washington,  D.  C,  you  may 
obtain  a  copy  of  the  pamphlet  "Wireless 
Telegraph  Stations  of  the  World",#  which 
gives  the  names  and  locations  of  the  import- 
ant commercial  and  government  stations, 
their  capacities,  call  letters,  etc.— Editorial 
Note.] 

WIRELES^QUERIES 

Answered  by  A.  B.  Cole 

Wave  Length  of  Tuning  Coil 

Questions— My  tuning  coil  has  75  turns  °f  w£e 
and  16  inches  to  the  turn,  the  wire  is  No.  18  double 
cotton  covered.  (A)  How  many  meters  wave 
length  would  the  tuning  coil  respond  to?  (B)  Mow 
many  meters  would  the  same  coil  respond  to  witn 
enameled  wire  about  the  size  of  No.  20  cotton  cov- 
ered?— F.  R.,  Arkansas  City,  Kan. 

Answers.— (A)  Your  tuning  coil  will  re- 
spond to  a  wave  length  of  about  800  meters, 
if  you  use  an  aerial  50  feet  long,  and  to  a 
correspondingly  greater  wave  length  if  a 
longer  aerial  is  used. 

(B)  If  the  coil  is  wound  with  No.  20 
enameled  wire,  it  will  respond  to  a  wave 
length  of  about  1200  meters  with  the  above 
aerial. 


Condenser  for  Receiving  Circuit 
Questions.— (A)  Would  a  condenser  consisting  of 
six  glass  plates  4  by  15  inches  and  tinfoil  pasted 
on  with  a  margin  one-half  inch  all  round  and  a 
terminal  one  inch  long  be  suitable  for  receiving, 
the  set  being  set  in  a  box  with  melted  paraffin 
poured  in?  (B)  Is  brass  wire  more  suitable  than 
copper  for  sending  helix?— I.  G.,  Brooklyn,  N.  Y. 
Answers.— (A)  Yes,  but  would  advise 
you  to  use  at  least  four  more  plates,  to  in- 
sure best  results. 

(B)  No,  except  that  it  is  more  springy, 
and  therefore  better  mechanically. 
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Tuning   Coil;    Condenser i  Capacity 

Questions. — (A)  What  are  the  proper  dimensions 
for  a  tuning  coil  and  how  is  the  wave  length  com- 
puted? (B)  What  is  the  capacity  in  meters  wave 
length  of  a  tuning  coil  three  inches  by  13  inches 
with  350  turns  of  No.  24  D.  C.  C.  wire?  (C)  How 
is  the  capacity  of  a  condenser  determined,  in  micro- 
farads? Give  formula  with  glass  and  paraffine  as 
dielectrics. — R.  L.,  Be  doit,  Ohio. 

(A)  Diameter,  two  inches,  length,  10 
inches.  The  most  reliable  method  we  know 
of  computing  the  wave  length  to  which  a 
coil  will  respond  is  to  set  up  the  proper  in- 
struments in  connection  with  it,  and  receive 
signals  from  a  station  emitting  a  known 
wave  length.  Observe  the  part  of  the  coil 
in  use  under  such  condition,  and  compute 
the  maximum  wave  length  to  which  the 
coil  will  respond  by  comparing  the  length 
in  use  to  the  total  length  of  the  coil.  The 
method  of  multiplying  the  length  of  wire  on 
the  coil  by  four  is  far  from  accurate,  as  the 
wave  length  depends  not  only  on  the  length 
of  wire,  but  also  on  the  insulation,  the  diam- 
eter of  the  coil,  and  the  core. 

(B)  About  3000  meters  if  used  in  con- 
nection with  an  aerial  50  feet  long. 

(C)  The  capacity  of  a  condenser  is  deter- 
mined by  more  or  less  complicated  labora- 
tory methods  by  comparison  with  a  con- 
denser of  known  capacity.  There  is  no  re- 
liable formula  involving  glass  and  paraffine 
dielectrics,  as  the  composition  of  these  ma- 
terials varies  greatly. 


Long    Distance    Receiving    and    Transmitting 

Questions. — (A)  What  instruments  will  be  needed 
to  receive  2,500  miles?  (B)  How  far  will  a  two 
K.  W.  transformer  send  ?     A  three  K.  W.  ? 

Answers. — (A)  To  receive  2,500  miles  will 
require  the  best  of  apparatus,  this  should 
include  receiving  transformer,  two  slide 
condensers,  one  stationary  condenser,  a 
good  detector  and  a  pair  of  1,500-  or  2,000- 
ohm  receivers  used  in  connection  with  a 
clear  125-foot  aerial. 

(B)  The  distance  covered  by  a  two  or 
three  K.  W.  transformer  would  depend  so 
much  upon  all  other  conditions,  that  it 
would  be  impossible  to  give  a  reasonable 
answer  to  this  question.  One  K.  W.  sets 
have  been  heard  at  a  distance  over  1,000 
miles  at  night.  This  of  course  is  done 
under  the  best  of  conditions.  A  good  three 
K.  W.  set  working  under  fair  conditions  at 
night  could  be  relied  upon  to  cover  from 
300  to  400  miles. 


Marconi  Receiving  Set 

Questions. — (A)  I  have  a  relay  wound  for  35 
ohms;  could  I  use  it  on  a  wireless  call  system?  (B) 
Could  a  tuning  coil  be  used  on  a  Marconi  receiving 
set?  (C)  Please  give  diagram  for  Marconi  re- 
ceiving set,  consisting  of  a  relay,  batteries,  coherer 
and  decoherer,  sounder,  rheostat  and  choke  coil. 
— S.  W.,  Indianapolis,  Ind. 
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CONNECTIONS  OF  MARCONI  RECEIVING  SET 


Answers. — (A)  Yes. 

(B)  Yes,  and  to  advantage. 

(C)  See   diagram. 


Wireless  Telephone;    Pan  Cake  Tuner 

Questions. — (A)  Can  the  lighting  current  (no 
volts  A.  C.)  be  used  to  feed  an  arc  for  producing 
a  wave  train  for  wireless  telephony?  (B)  Can  the 
ordinary  aerials  be  used?  (C)  Must  one  electrode 
be  water  cooled?  (D)  What  type  of  detector 
should  be  used?  (E)  Is  there  any  special  method 
for  wiring  the  receiving  circuit?  (F)  Explain  the 
pan  cake  type  of  tuner. — F.  E.  H.,  Ottawa,  Ont 

Answers. — (A)  No. 

(B)  Yes. 

(C)  Not   necessarily,   but   preferably, 

(D)  Any  detector  used  for  wireless  tele- 
graphy will  do.  The  mineral  type,  such  as 
perikon,  give  good  results. 

(E)  Same  as  for  wireless  telegraphy. 

(F)  Pan  cake  tuner  consists  of  two  flat 
spirals  of  insulated  copper  ribbon,  having 
variable  contacts  so  that  a  greater  or  less 
number  of  turns  may  be  used.  The  two 
spirals,  or  "pan  cakes,"  may  also  be  moved 
with  respect  to  each  other,  thus  forming 
essentially  a  variable  coupling  tuning  coil. 
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Connections  of  Receiving  Station 

Question. — I  have  the  following  equipment:  88- 
foot  antenna,  53  feet  high,  42  feet  lowest  point; 
3  wires  No.  18  bare  copper;  loose  coupled  receiving 
transformer;  potentiometer;  tinfoil  condenser; 
silicon  and  perikon  detectors;  1500-ohm  receiver; 
I  cannot  make  the  apparatus  work.  Will  you 
kindly  give  me  a  plan  showing  how  to  connect 
the  instruments.  What  improvement  could  I 
make  in  this  equipment?— O.  I.,  Attleboro,  Mass. 

Answer. — See  diagram  below  for  connect- 
ing the  instruments.     The  equipment  con- 


U.  S.  A.  Field  Service  Outfit 

Question. — Please  give  diagram  showing  how 
the  U.  S.  A.  Signal  Service  sets  are  connected  for 
use  in  field  work.— C.  G.,  Seattle,  Wash. 

Answer. — The  U.  S.  A.  Signal  Corps  uses 
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DIAGRAM   OF  FIELD   SERVICE  OUTFIT 

several  systems  in  field  work,  and  the  dia- 
gram above  shows  one  of  the  latest  types, 
using  the  perikon  detector. 

Sending  and    Receiving  Connections 

Questions.— -(A)  Please  give  diagram  of  receiving 
set  connections  for  a  loop  aerial.  My  set  contains 
a  75-ohm  receiver,  two  slide  tuning  coil,  perikon 
detector  and  variable  condenser.  (B)  Please  give 
diagram  for  sending,  using  same  aerial. — D.  J.  B., 
Brooklyn,    N.    Y. 

Answers. — See   diagrams  A  and  B. 


re  A  Receivers 

CONNECTIONS  OF  RECEIVING   STATION 

sists  of  the  proper  apparatus  to  insure  good 
results,  but  as  you  do  not  state  the  make 
or  construction  of  the  apparatus  we  cannot 
tell  whether  your  trouble  is  that  you  are 
not  sufficiently  familiar  with  the  use  of  the 
equipment  or  whether  the  apparatus  itself 
is  at  fault.  We  suggest  that  you  read  the 
article  entitled  "A  Variable  Coupling  Tun- 
ing Coil,"  in  the  January  number,  for  the 
proper  design  and  operation  of  your  tuner. 

One-Sixteenth  Inch  Spark  Coil 
Question. — Give  dimensions  of  core  for  1-16-inch 

jump  spark  coil,  also  size  and  amount  of  wire  for 

primary   and   secondary   winding. — E.   S.,   Wilson, 

N.  Y. 
Answer.— Core— $    inches    long,    $    inch 

diameter.     Primary— Two    layers    of    No. 

20     single     cotton    covered    copper    wire. 

Secondary— One  ounce  No.  36  single  cotton 

covered  copper  wire. 
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QIESTIONSAMSWEBS 


Readers  of  Popular  Electricity  are  invited  to  make  use  of  this  department.  State 
your  questions  as  clearly  and  concisely  as  possible.  No  consideration  will  be  given 
to  communications  which  do  not  contain  the  full  name  and  address  of  the  writer 


Three  Phase  System 

Question. — Please  explain  the  three-phase  sys- 
tem, giving  diagram  of  alternator  winding,  and  also 
the  principle  of  the  operation  of  the  induction 
motor. — E.  P.,  South  Bend,  Indiana. 

Answer. — In  direct  current  systems  the  flow 
of  current  is  in  one  direction  and  may  be  rep- 
resented by  a  horizontal  straight  line.    In 


FIG.  I 

alternating  current  systems  the  direction  of 
the  flow  is  continually  changing.  The  gen- 
erating apparatus  is  called  an  alternator, 
and  for  three-phase  systems  is  wound  with 
three  distinct  coils  on  the  same  armature, 
and  located  120  degrees  from  each  other. 
This  armature  will  generate  three  equal  E. 

n  b         c 


FIG.  2 

M.  F.'s  differing  in  phase  by  120  degrees. 
Fig.  1  shows  the  field  poles  of  an  alternator 
laid  out,  for  illustration,  in  a  straight  line. 
The  field  poles  are  excited  by  an  independent 
direct-current    machine    called    an    exciter. 


In  Fig.  1,  the  curved  lines  (K.  K.  K.)  in- 
dicate the  direction  of  the  lines  of  force  from 
pole  to  pole.  Consider  one  coil  moving  in 
front  of  the  pole  pieces.  The  E.  M.  F.  may 
be  represented  by  the  curved  line  (M). 
With  the  coil  in  the  position  (A),  the  lines  of 
force  are  threading  their  way  through  it  in 
one  direction  as  indicated  by  the-  arrow 
heads.  As  the  coil  moves,  the  E.  M.  F. 
rises  to  a  point  (T),  then,  as  the  coil  ap- 
proaches the  pole  (S),  drops  to  zero  and  takes 


a  negative  direction,  the  lines  of  force  now 
flowing  through  the  coil  in  a  direction  oppo- 
site their  movement  when  the  coil  was  at 
(A).  Proceeding  from  the  south  pole  to  the 
north  pole  the  line  (O  C  E)  Fig  1  indicates 
the  values  and  direction  of  the  E.  M.  F. 
A  three-phase  circuit  may  be  represented  by 
Fig.  2,  three  alternating  currents,  one  for 
each  armature  coil  being  shown  by  curves 
(A),  (B)  and  (C).  On  a  bipolar  machine, 
single  phase,  one  coil,  one  revolution,  3600 
completes  a  cycle.  On  a  multipolar,  each 
coil  passes  through  a  cycle  by  passing  a  pair 
of  poles.  A  cycle  is  one  complete  set  of 
values,  +  and  —  through  which  an  electro- 
motive force  or  current  passes,  as  repre- 
sented in  Fig.  2. 
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FIG.  4 


The  frequency  is  the  number  of  cycles  passed 
through  in  a  second.  The  period  is  the  time 
of  one  cycle.  The  number  of  alternations 
is  twice  the  frequency.  If  (P)  is  the  number 
of  pairs  of  poles  on  an  alternator,  (N)  the 
revolutions  per  second  of  the  armature,  and 
(F)  the  frequency  of  the  E.  M.  F.,  then 
F  =  P  X  N. 

Fig.  3  shows  the  arrangement  of  the  wind- 
ings on  an  alternator  of  a  three-phase  sys- 
tem. Note  that  one  end  of  each  coil  is  con- 
nected to  a  slip  ring  and  the  other  end  goes 
to  a  common  connection  (X).  This  ma- 
chine is  Y  wound.  From  each  slip  ring  is 
brought  out  a  wire,  three  in  all,  called 
phases  (A),  (B)  and  (C).  Between  any  two 
phases  the  voltage  is  the  same,  and  with  a 
balanced  system  each  wire  in  turn  acts  as 
a  return  or  sort  of  neutral. 

Fig.  4  represents,  in  general,  the  arrange- 
ment of  an  alternating  three-phase  system 
supplied  by  a  high  voltage  alternator,  trans- 
formers being  used  to  step  down  to  lights  and 
motors.  The  transformers  are  delta  con- 
nected, and  with  this  arrangement  the  loads 
on  the  three  branches  should  be  balanced. 
A  synchronous  motor  is  almost  identical 
in  construction  with  a  corresponding  alter- 
nator, consisting  of  a  field  and  armature, 
either  of  which  may  revolve.  Such  motors 
have  separately  excited  fields. 

To  understand  the  action  of  an  induction 
motor,  suppose  a  direct  current  motor  arma- 
ture with  current  sent  through  it.  With  an 
excited  field  the  armature  will  turn.  Now 
suppose  the  brushes  removed  and  the  ends 
of  the  armature  coils  connected  to  a  com- 
mon copper  ring.  Next,  revolve  the  field 
around  the  armature  instead  of  allowing  it 
to  remain  stationary.  The  lines  of  force 
must  then  revolve  and  set  up  an  E.  M.  F. 
in  the  armature  conductors.    With  these  con- 


ductors short  circuited,  currents  are  set  up 
in  them  and  these  currents  react  on  the  field 
and  produce  a  drag  on  the  armature.  _  This 
revolving  field  pulls  the  armature  with  it. 
The  field  may  be  revolved  by  mechanical 
means,  or  the  magnetic  poles  are  so  con- 
nected as  to  continually  shift  the  field  around 
the  armature. 

In   a   three-phase    system 
P  =  i.73XEXlXP.F. 
in  which  P  =  total  power  delivered, 

E  =  E.  M.  F.  between  each  pair  of 
mains, 

I  =  current  in  each  main,  and 

P.  F.  =  power  factor. 

D.  C.  Machines  in  Parallel 

Question,— Will  you  tell  me  how  to  connect  a  20 
K.  W.  and  a  7$  K.  W.  direct  current  generator  of 
no  volts  in  multiple?  The  machines  are  driven 
by  separate  engines— H.  E.  W.,  Indianapolis,  Ind. 

Answer.— Connect  the  positive^  lead  of 
each  generator  to  a  common  positive  bus- 
bar, and  make  a  similar  connection  of  the 
negative  leads  to  a  negative  bus-bar.  Each 
generator  must  have  a  switch  and  fuses^  in 
the  leads.  Now  if  one  generator  is  running 
and  it  is  desired  to  throw  in  the  other,  first 
with  the  generator  switch  open  bring  the 
second  generator  up  to  the  voltage  erf  the 
other  generator,  then  throw  in  the  switch. 
The  second  generator  will  then  take  its  share 
of  the  load.  If  your  machines  are  shunt 
generators  their  parallel  operation  is  an  easy 
matter,  the  connections  being  made  as  above 
stated  and  the  voltage  being  controlled  by  a 
field  rheostat.  If  your  machines  are  com- 
pound wound,  connect  the  positive  brush  of 
one  to  the  positive  brush  of  the  other  by  a 
cable  of  the  same  size  as  the  mains,  this  being 
the  equalizer.  Other  connections  are  as 
made  for     shunt  dynamos  in  parallel. 
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Moving  Picture  Arc  Lamp  Current  from  Two 

Sources 

Questic-n. — Will  you  explain  how  I  can  use  no 
volt  alternating  current,  and  also  500  volt  direct  cur- 
rent on  the  same  arc  lamp  (moving  picture)  by 
using  some  sort  of  a  double-throw  switch;  both 
connections  to  be  made  to  provide  for  any  emer- 
gency, or  a  breakdown  of  one  source  of  supply? — 
C.  D.  P.,  Wichita,  Kas. 

Answer. — The  diagram  shows  how  con- 
nections may  be  made  in  the  cut-out  cabinet 
of  the  lamp  booth.     By  the  arrangement  of 
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CONNECTIONS  FOR  MOVING  PICTURE  ARC 

the  double-throw  switch.  (A),  it  is  impossible 
to  throw  but  one  kind  of  current  on  the 
lamp  at  one  time.  Switches  (B)  and  (C) 
are  so  arranged  as  to  cut  the  current  off  the 
transformer  or  rheostat  without  going  to  the 
building  service  switches.  It  will  be  neces- 
sary  to  buy  or  have  made  a  500  volt  rheostat 
for  your  lamp.  Regarding  the  A.  C.  side  see 
the  article  on  "  Current  Economy  for  Moving 
Picture  Arcs*"  in  the  September.  1909.  issue. 


Voltage    Drop;    Electroplating 

Questions. — (A)     Please  state  the  distribution  of 

the  drop  in  a  nc-volt  circuit  with  two  eight  candle- 
power,   nc-volt  lamps    connected    in  seiies.       B 
Please  give  a  good  solution  for  copper  plating,  with 
voltage  and   current  required. — L.  L.  K..  Theresa, 
X.  Y. 

Answers. — (A)  The  lamps  would  divide 
the  voltage  between  them,  each  taking  55 
volts. 

(B)  The  subject  of  ;;  Electroplating"  is 
thoroughly  discussed  in  an  article  which  ap- 
peared in  the  June  and  July,  1909.  issues, 
and  which  will  give  you  the  information. 


Rectifier;    Arc  Lamp  Current;    Dry  Batteries; 
Bell-Ringing  Transformers 

Qu^stwns. — (A)  How  can  I  change  2,  3,  5  and 
10  volts  A.  C.  to  direct  current?  (B)  Do  open 
and  enclosed  street  arc  lamps  operate  on  direct  or 
alternating  current?  (C)  How  many  volts  do 
"flaming  arc''  lamps  take?  (D)  Do  flaming  arc 
lamps  operate  on  alternating  or  direct  current  ? 
(E)  Which  is  the  positive  pole  of  a  dry  batter.', 
the  zinc  or  the  carbon  ?  (F)  Do  bell-ringing  trans- 
formers used  on  no  volts  alternating  current  oper- 
ate on  the  principle  of  an  induction  coil  or  a  re- 
sistance coil. — S.  A.  H.,   Chicago. 

Answers. — (A)  Run  an  alternating  cur- 
rent motor  on  the  circuit  and  with  this  drive 
a  direct  current  generator,  from  which  take 
the  current  desired. 

B  1  There  are  direct-current,  open  and 
enclosed  arc  lamps,  and  alternating-current, 
open  and  enclosed  arcs. 

(C)  45  to  50  volts  at  terminals  of  lamp 
for  constant  current  series,  and  50  to  60 
volts  at  terminals  for  constant  potential 
multiple  operation.  The  current  consumed 
is  from  8  to  12   amperes. 

(D)  The  lamp  must  be  designed  for  the 
current  on  which  it  is  to  be  used.  Lamps 
are  built  for  both  A.  C.  and  D.  C. 

(E)  The  zinc  is  the  positive  element. 

F  1  The  bell-ringing  transformer  operates 
on  the  principle  of  an  induction  coil  without 
an  interrupter. 


Lightning     Arresters     on     Insulated    Wires; 
Grounding  Cable  Sheaths  and  Messen- 
ger Wires 

Questions. — (A)  Is  it  necessary  to  use  a  lightning 
arrester  to  protect  a  telephone  when  heavy  insula- 
ted vrire  is  run  from  the  central  office  to  the  tele- 
phone? (B'i  Is  it  best  to  have  the  lead  sheath  of 
an  aerial  telephone  cable  thoroughly  insulated 
from  the  ground  ?  (C)  Should  the  messenger  wire 
be  grounded? — L.  $.,  Athens,  Ont. 

Answers. —  A*)  Decidedly,  yes.  If  the 
line  is  long  enough  to  require  protection,  the 
mere  insulation  of  the  wire  would  not  pro- 
tect either  it  or  the  phone  from  a  lightning 
discharge. 

(B)  It  is  best  to  have  the  lead  sheath 
thoroughly  grounded  as  a  protection  from 
lightning  and  other  causes.  You  would  find 
it  very  dimcult  to  insulate  a  cable  as  they  are 
generally  suspended  by  metal  clips  from  the 
messenger  wire. 

(C)  Ground  the  messenger  wire.  It  is 
best  to  do  so  for  the  above  reason;  also  you 
would  rind  it  hard  not  to  do  so  because  gen- 
erally either  one  or  both  ends  terminate  in 
guy  anchors  or  stubs  thoroughly  grounded. 
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Alternating  Current 

Questions.— (A)  Will  an  alternating  current 
generator  excite  its  own  field  ?  (B)  How  do  you 
connect  the  armature  sections  of  an  alternating 
current  dynamo,  three-phase,  with  the  slip-rings? 
(C)  How  should  three  phase  circuits  be  connected 
to   lamps.— K.  H.,   Litchfield,   111. 

Answers.— (A)  Not  with  its  own  current 
which,  of  course,  is  alternating.  Alternators 
are  provided  with  an  independent  direct- 
current  dynamo  which  supplies  current  to 


(C)  Assume  no  volts  between  phases  on 
a  three-phase  system.  The  load  should  be 
distributed  so  that  the  phases  are  balanced. 
Fig.  2  shows  how  this  may  be  done  by  using 
two  and  three-way  cut-out  blocks. 


fig.  I 


the  field  coils.  By  another  method,  an  ex- 
citer is  used  to  magnetize  the  alternator 
fields  sufficiently  to  give  the  rated  voltage  at 
no  load,  and  in  addition  a  small  D.  C.  recti- 
fier or  commutator  is  mounted  on  the  shaft 
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near  the  collector  rings  and  from  this  a  series 
coil  is  run  on  the  fields  which  furnishes  the 
magnetism  to  supply  the  voltage  to  over- 
come the  armature  impedance  as  the  load 
comes  on. 

(B)  See  Fig.  i  showing  connections  for  a 
star  or  Y  wound  armature.  The  common 
connection  is  omitted  in  a  delta  wound 
armature. 


Chemical  Automatic  Telegraph 

Questions.— {A)  Will  you  please  state  what 
chemicals  are  used  in  recording  telegrams  on  sen- 
sitive paper  ribbon,  so  that  this  paper  will  under 
the  pen  change  color  when  current  flows  through 
the  pen?  (B)  Will  the  action  occur  whether  the 
ribbon  be  wet  or  dry?— E.  B.,  San  Jose,  Cal. 

Answers.— (A)     The  principle  of  chemical 
telegraphy  is  that  of  decomposing  the  elec- 
trolyte through  which  the  current  is  made  to 
pass,  and  leaving  by  this  decomposition  ^  a 
mark   on   the   paper.     Potassic   iodide  dis- 
solved in  water,  will  have  the  iodine  separated 
by  a  current  made  to  pass  through  moist  paper, 
and  a  brown  line  will  be  left  by  the  pen 
point.     In  practice  the  following  solution  is 
used:     i    part    potassic    iodide;    20    parts 
starch  paste;  40  parts  water.     A  platinum 
pen  should  be  employed  with  the  solution. 
A  second  solution  with  which  a  steel  or  iron 
pen  is  used  is  made  as  follows:     5  parts 
prussiate    of    potash;    150    parts    amnionic 
nitrate;  10  parts  of  water.     In  this  mixture 
the  potash  is  to  supply  the  acid  to  attack  the 
pen,  forming  prussian  blue,  and  the  nitrate 
absorbs  moisture  from  the  air,  keeping  the 
paper  in  good  condition.     The  solution  is 
made  a  better  conductor  by  adding  a  very 
little  dilute  sulphuric  acid.     The  resistance 
from  the  pen  point  and  across  the  paper  to 
the  cylinder  is  about  275  ohms  with  this  last 
electrolyte. 

(B)  The  paper  must  always  be  slightly 
moist  for  satisfactory  operation,  this  being 
provided  for  in  the  solution. 

Copper  Plating  on  Carbon 

Question—  What  is  the  easiest  way  that  I  can 
copper  plate  carbon  ?-E.  I.  S.,  Marlboro,  Mass. 

Answer— -You  should  find  this  a  very  easy 
job.  Use  a  plain  water  solution  of  copper 
sulphate  and  a  copper  anode.  Use  a  weak 
current  for  plating.  Connect  the  carbon  of 
the  plating  battery  to  the  copper  plate,  and 
the  zinc  of  the  plating  battery  to  the  carbon 
you  wish  to  plate;  or,  use  a  low  candle  power 
lamp  in  series  with  the  direct  current  lighting 
circuit,  making  sure  to  connect  the  positive 
wire  to  the  copper  plate  in  the  plating  bath. 
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Bi- Polar  Motor;  Spark  Coil  Secondary;  Trans- 
former Heating;  Storage  Battery 

Questions. — (A)  Please  explain  how  to  wind  a 
bi-polar  motor  having  a  12-slot  armature  and  six 
commutator  segments.  Give  size  of  wire  to  use. 
(B)  Is  soft  annealed  wire  which  can  be  purchased 
in  hardware  stores  good  for  ring  armature  band- 
ing? (C)  Can  double  cotton-covered  wire  be  used 
for  the  secondary  of  a  jump-spark  coil  instead  of 
silk  covered  wire?  (D)  I  have  made  a  small 
transformer  as  described  in  the  November,  1908, 
issue,  and  after  using  it  a  short  time  it  heats  con- 
siderably. How  can  this  be  remedied?  (E) 
Where  can  I  buy  torpedo  lead  for  making  a  storage 
battery?  (F)  If  a  storage  battery  has  been  short 
circuited,  how  can  it  be  repaired,  so  as  to  retain 
a  charge  again? — C.  J.,  Chicago,  111. 

Answers. — (A)  See  diagram.  It  is  not 
possible  to  give  the  size  and  quantity  of  wire 


BI-POLAR  MOTOR  WINDING 

for  the  field  and  armature  without  knowing 
the  area  and  length  of  the  pole  pieces,  as 
well  as  the  data  on  the  armature.  The 
voltage  upon  which  it  is  to  run  should  be 
given  and  also  the  desired  horse-power. 

(B)  Yes.  Fine  brass  wire  is  also  satis- 
factory. 

(C)  Silk  covered  will  give  better  results, 
but  single  cotton-covered  wire  soaked  in 
paraffin  or  wax  may  be  used. 

(D)  One  of  the  causes  for  heat  losses  in 
a  transformer  core  is  the  setting  up  of  eddy 
currents  in  the  iron.  Sheets  having  a  thick- 
ness of  .014  are  used  on  high  frequencies. 
Finer  wire  for  the  core  in  your  case  might  be 
used.  Are  you  sure  you  are  not  overload- 
ing the  transformer? 

(E)  Take  up  the  matter  with  some  lead 
company.  The  classified  telephone  directory 
will  assist  you.  This  lead  can  be  had  in  any 
size  you  specify. 

(F)  In  removing  storage  batteries  from 
service  they  are  short-circuited  after  the 
electrolyte  has  been  replaced  with  water. 
If  " shorted"  with  the  electrolyte  in  the  cell, 
sulphate  would  form.     Overcharge  the  bat- 


tery by  charging  at  the  normal  rate  until  it 
shows  2.6  volts  per  cell.  Then  decrease  the 
current  to  one-half  the  normal  rate,  and 
continue  the  charge  until  the  cells  show  2.7 
volts  each,  then  continue  charge  twenty  or 
twenty-five  minutes  longer.  This  will  re- 
duce any  sulphate  which  may  have  formed. 


Armature  Building;  Winding  a  Tri-polar 
Armature 

Questions. — (A)  Will  an  armature  made  in  a 
single  piece  work  as  well  as  one  which  is  not  so 
made  ?  (B)  How  should  a  tri-polar  armature  be 
wound  ?  (C)  How  should  the  field  be  wound  and 
connected?  (D)  Should  wire  on  the  armature 
be  the  same  size  as  that  on  the  field  ? — C.  H.,  Sulli- 
van, 111. 

Answers. — (A)  Tri-polar  and  quadri- 
polar  armatures  are  frequently  made  of  cast 
iron;  however,  those  built  up  of  laminations 
or  stampings  are  in  every  way  to  be  pre- 
ferred, eddy  current  losses  being  much  re- 
duced. 

(B)  See  diagram  in  the  article  "Con- 
struction of  a  Laminated  Motor"  in  the 
May,  1909,  issue. 

(C)  Described  in  article  mentioned  in 
answer  (B). 

(D)  In  all  cases  this  will  be  determined 
by  the  voltage  and  power  for  which  the 
motor  is  designed. 


Bell   Diagram 

Question.— Given,  two  bells  and  two  push  but- 
tons. I  want  one  push  button  to  ring  only  one  of 
the  bells,  while  the  other  push  button  rings  both 
bells,  neither  bell  to  be  single  stroke.  Please  give 
diagram. — J.    O.   B.,    Portland,    Oregon. 

Answer. — The  diagram  shows  bells  (A) 
and   (B).     Push  button   (P)   will  ring  bell 


BELL  DIAGRAM 


(A)  only.  Push  button  (PB)  has  two 
separate  contacts,  one  for  each  bell,  both 
of  which  are  closed  by  pushing  it,  thus  put- 
ting battery  on  both  bells.  When  (PB)  is 
open  the  two  contacts  are  not  common. 
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Dry  Batteries  and  Lamps 

Questions. — (A)  How  many  four  and  one-half 
volt  lamps  can  I  light  with  eight  dry  batteries?  (B) 
Please  give  diagram  fo\  connecting  these  lamps. — 
W.  S.,  New  York  City. 

Answers. — (A)   It  will  depend  upon  the 

length  of  time  that  you  wish  the  lamps  to 

light  up.     Dry  cells  are  not  recommended 

for  continuous  service. 
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DRY  BATTERIES  AND  LAMPS 

(B)  The  diagram  gives  the  number  of 
cells,  lamps  and  connections.  Each  cell  is 
assumed  to  give  1.5  volts. 


Batteries  and  Small  Lamps 

Questions. — (A)  Please  describe  the  Gordon 
cell  giving  its  size.  (B)  I  have  a  six- volt  six- 
candle-power  tungsten  battery  lamp.  Please  tell 
me  the  best  battery  to  use  on  same. — S.  B.,  Waldron, 
Mich. 

Answers. —  (A)  See  answer  to  A.  C.  H.  in 
the  January  issue. 

(B)  Six-volt  storage  batteries  are  manu- 
factured which  will  run  one  light  such  as 
you  have  for  70  or  80  hours  without  rechar- 
ging, and  if  you  are  where  you  can  recharge 
such  a  battery  we  would  advise  its  use. 

Antique  Plating 

Questions. — (A)  How  can  I  make  a  plating  solu- 
tion for  plating  antique  or  green?  (B)  In  plating 
a  stick  pin,  how  do  they  get  the  face  of  a  man's  head 
yellow,  and  a  band  around  his  head,  green? — P.  H., 
Springfield,  111. 

Answers  — (A)  This  is  not  done  by  plating 
in  the  ordinary  sense  of  electroplating,  but 
is  done  by  dusting  certain  pigments  over  a 
sticky  lacquered  surface.  These  pigments 
are  various  oxides  and  salts  of  copper,  iron, 
nickel  and  other  metals.  The  metal  to  be 
"antiqued"  is  first  lacquered,  and  when  the 
lacquer  is  nearly  dry,  but  still  sticky,  the 
color  is  sprinkled  on  or  applied  with  a  tuft 
of  cotton.  Some  colors  are  produced  by 
simply  corroding  the  metal  with  acetic  and 
other  acids. 

(B)  The  face  is  first  lacquered  and  colored, 
then  the  band  is  colored  after  the  face  is  dry. 


Installation  of  a  Short  Three  Instrument  Tele- 
graph Line 

Questions. — I  am  about  to  install  a  three  instru- 
ment telegraph  line  about  one-half  mile  in  length. 

(A)  Please  explain  how  to  install  the  line  correctly. 

(B)  Is  it  necessary  to  use  relays?  I  Are  the  in- 
struments wired  series  or  multiple? — L.  F.  B.,  Tall- 
man,   Mich. 

Answers. — (A)     Connect  the  instruments 

The  outside  line  is 
The  batteries  are  of  the 
closed  circuit  type  (gravity  cells) .  The  send- 
ing keys,  (K)  are  normally  open  and  make 
circuit  only  when  depressed.  The  circuit 
switch  (C)  is  kept  closed  except  when  send- 


as  shown  in  diagram 
a   single   wire 


L/*c- 


L  i<V£. 


m 


w 


K 
6-*ovr>'5 


I 


ing  and  shunts  the  key  (K).  The  armature 
of  the  sounder  (S)  is  always  down  except 
when  sending  or  when  the  switch  (C)  is 
accidentally  left  open,  "killing"  the  line. 
The  grounds  for  the  return  are  preferably 
made  to  water  pipes.  Use  rather  high  re- 
sistance sounders  so  as  not  to  wear  out  your 
batteries  too  quickly.  Install  some  sort  of 
lighting  arrestor  at  each  instrument.  Prob- 
ably  the  best  form  of  lightning  arrester  for 
this  use  is  to  provide  two  flat  pieces  of  car- 
bon separated  by  a  thin  piece  of  mica  with 
a  few  holes  punched  through  it,  or  by  dry 
silk.  Connect  one  carbon  to  line  and  one  to 
a  ground. 

(B)  It  is  unnecessary  to  use  relays  ex- 
cept for  a  line  several  miles  long. 

(C)  The  instruments  are  all  in  series. 
Telegraph  systems  are  all  series  systems. 

Equalizer  Connections  on  Generators 

Question. — In  connecting  two  compound  genera- 
tors to  run  in  parallel  does  it  make  any  difference 
whether  the  positive  or  negative  brushes  are  con- 
nected together  by  the  equalizer ?—  K.  E.  (>■,  Min- 
neapolis, Minn. 

Answer. ■-  In  practice,  the  equalizer  is 
run  between  the  positive  brushes,  but  it 
would  do  just  as  well  if  the  negative  brushes 
were  so  connected.  However  it  is  neces- 
sary to  see  that  the  equalizer  connects  those 
brushes  to  which  the  series  coils  are  attached, 
and  also  to  see  that  these  brushes  are  of  the 
same  polarity  on  each  machine. 


NEW  ELECTRICAL  INVENTIONS 
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Unique  Magnetic  Separator 

A  strikingly  original  form  of  electromag- 
netic separator  for  separating  magnetic 
metals  from  mixtures  containing  them  is 
shown  in  the  illustration,  and  is  the  invention 
of  G.  D.  Rogers  of  Gloucester,  Mass.  He 
uses  a  continuous  coil  of  wire  bent  around 
in  the  form  of  a  ring.  To  this  wire  coil  are 
connected  the  three  terminals  of  what  is 
called  *a^three-phase    circuit.     Electricians 


UNIQUE   MAGNETIC   SEPARATOR 

will  understand  that  such  a  circuit  is  one 
which  has  impressed  upon  it  three  distinct 
current  impulses  during  each  period.  These 
current  impulses  cause  the  wire  coil  or 
solenoid  to  take  on  the  properties  of  a  mag- 
net and  there  is  created  within  the  .circle  a 
magnetic  field.  The  fact  that  the  three 
current  impulses  strike  the  coil  successively 
at  three  equidistant  points  on  its  circum- 
ference causes  the  magnetic  field  to  rotate. 

Mr.  Rogers  has  found  that  such  a  magnetic 
field  exerts  upon  magnetic  substances  falling 
through  it  an  outwardly  directed  force  which 
causes  them  to  fall  outward  and  away  from 
the  perpendicular.  The  crushed  ore,  mag- 
netic sand  or  whatever  is  to  be  separated 
is  therefore  caused  to  fall  through  the  ring. 


Protected  Lamp  Cable 


A  new  idea  for  the  protection  of  a  flexible 
cable  or  conducting  cord  for  lamps  is  shown 
in  the  illustration.  Flexible  beaded  cables 
are  generally  used  in  connection  with  arc 
lamps]  for  connecting  the  movable  parts  in 
suchjnanner'that  when  the  sides  of  the  cable 
come|in  contact  with  the  different  parts  of 
the  lamp,  which  is^almost  unavoidable,  no 


PROTECTED  LAMP  CABLE 

short  circuit  or  ground  can  be  made.  In 
order  to  afford  sufficient  protection  the  beads 
on  the  cable  must  be  of  fair  size,  and  if  these 
beads  are  all  of  uniform  size,  as  has  hereto- 
fore been  the  case,  and  the  cable  is  bent 
sharply,  which  is  frequently  necessary,  there 
is  exposed  a  considerable  portion  of  the  bare 
cable,  which  is  liable  to  lead  to  short-circuits 
or  grounding.  The  flexibility  of  the  cable  is 
also  limited  by  the  requisite  size  of  the  beads. 
According  to  this  invention,  small  and 
large  beads  are  arranged  alternately  upon  a 
cable,  and  thereby  the  danger  of  short- 
circuits  is  largely  decreased,  and  in  addition 
the  cable  is  made  more  flexible.  Emile  J. 
Guay,  of  Lynn,  Mass.,  is  the  inventor. 

Hot  Box  Alarm 


A  novel  alarm  for  hot  bearings  consists 
of  a  small  tubs  and  bulb  containing  mercury, 
so  arranged  that  rise  of  the  mercury  with 
temperature  closes  an  electric  bell  circuit 
and  attracts  the  attention  of  the  attendant. 
The  apparatus  is  attached  to  the  bearing 
in  a  box  two  inches  square.  When  many 
bearings  are  being  watched,  an  ordinary 
electric  bell  indicator  can  be  used. 


Notes  on  Patent  Infringement 

By  OBED  C.  BILLMAN,  LL.  B.,  M.  L.  P. 


Use  of  equivalents  (Concluded)— Repairing  or  Re-Constructing  Worn-out  Article,  by  Unauthorized  User; 

Contributory  Infringement;  Definition. 


Repairing  or  Reconstructing  Worn-out 
Article.  By  Authorized  User. — Where  a 
machine  is  patented  as  a  whole,  one  who 
has  the  right  to  use,  but  not  the  right  to 
construct,  may,  so  long  as  the  identity  of 
the  machine  is  not  destroyed,  make  repairs 
or  replace  the  worn-out  parts,  but  can  neither 
build  a  new  machine,  nor  reconstruct  an 
old  one  under  the  guise  of  repairs. — Thom- 
son-Houston Electric  Co.  v.  Kelsey  Electric 
Specialty  Co.  (C.  C.  A.)  75  Fed.  Rep.  100. 

If  a  Part  of  a  Machine  is  Patented  Sep- 
arately, it  cannot  be  replaced  without  the 
consent  of  the  patentee.  Shickle,  etc.,  Iron 
Co.  v.  St.  Louis  Car  Coupler  Co.  (C.  C.  A.) 
77  Fed.  Rep.  739. 

Replacement  of  a  Temporary  Part. — But 
a  part  which,  although  necessary  to  the  opera- 
tion of  a  machine,  is  temporary  in  its  rela- 
tion to  the  whole  structure,  and  which  the 
inventor  contemplated  would  have  to  be 
renewed  at  intervals,  may  be  replaced. — 
Morgan  Envelope  Co.  v.  Albany  Perforated 
Wrapping  Paper  Co.  152  U.  S.  425,  eyen 
though  it  is  novel,  and  covered  by  the  claims 
of  the  patent.— Farrington  v.  Board  ofWater 
Com'rs,  4  Fish.  Pat.  Cas.  216,  8  Fed.  Cas. 
No.  4,687. 

By  Purchaser  of  Old  Parts— The  pur- 
chaser of  the  parts  of  a  patented  article 
which  has  been  taken  to  pieces  has  no  right 
to  reconstruct  and  use  or  sell  the  article. — 
American   Cottontie   Co.,   v.   Simmons   106 

U.  S.  89. 

Making  and  Selling  to  Licensee  or  Re- 
pairer.— It  is  not  an  infringement  to  manu- 
facture and  sell  to  a  licensee,  or  to  a  person 
entitled  to  make  repairs.— Johnson  Railroad 
Signal  Co.  v.  Union  Switch,  etc.  Co.  (C.  C.  A.) 
55  Fed.  Rep.  487;  reversing  52  Fed.  Rep. 
86.  Thomson-Houston  Electric  Co.  v. 
Kelsey  Electric  R.  Specialty  Co.,  (C.  C.  A.) 
75  Fed.  Rep.  1005. 

Unlawful  Possession  of  Patented  Ar- 
ticle.— Mere  possession,  when  unlawful, 
may  be  sufficient  to  justify  an  injunction 
restraining  use,  whether  or  not  it  affords 
ground  for  damages. — Adair  v.  Young, 
12    Ch.   D.    13;    United  Telephone   Co.  v. 


London,   etc.  Telephone,   etc.,   Co.   26   Ch. 
D.  766. 

Contributory  Infringement.  Definition.  — 
Contributory  infringement  has  been  de- 
fined to  be  "the  intentional  aiding  of  one 
person  by  another  in  the  unlawful  making 
or  selling  or  using  of  the  patented  invention. 
— Thomson-Houston  Electric  Co.  v.  Kelsey 
Electric  R.  Specialty  Co.  72  Fed.  Rep.  1016. 

By  Sale  of  Element  of  Combination. — A 
person  is  liable  as  a  contributory  infringer 
when,  without  authority,  he  makes  or  sells 
an  element  or  ingredient  of  a  patented  com- 
bination with  the  intent  that  it  shall  be 
combined  with  the  other  elements  or  in- 
gredients for  the  purpose  of  infringing  the 
patent,  or  with  the  knowledge  that  it  will 
be  so  used. — Thomson-Houston  Electric 
Co.,  v.  Ohio  Brass  Co.  (C.  C.  A.),  80  Fed. 
Rep.   712. 

By  Sale  of  Appliances  or  Materials  for 
Process. — The  same  rule  applies  to  the  un- 
authorized sale  of  appliances  or  materials 
for  the  unlawful  use  of  a  patented  process, 
and  to  the  unauthorized  sale  of  machinery 
which  is  useful  only  for  making  a  patented 
article.— Loew  Filter  Co.  v.  German  Ameri- 
can Filter  Co.  (C.  C.  A)  107  Fed.  Rep.  949; 
American  Graphophone  Co.  v.  Hawthorne, 
92  Fed.  Rep.  516. 

By  Sale  of  Unpatented  Article.— -The  sale 
of  unpatented  articles  is  not  rendered  an 
infringement  by  the  mere  fact  that  they  are 
intended  to  be  used  in  effecting  the  purpose 
of  a  patented  device.  Such  a  sale  becomes 
an  infringement,  however,  when  made  with 
knowledge  of  a  restriction  imposed  by  the 
patentee  that  such  article  may  be  used  in 
connection  with  his  patented  machine  only 
when  purchased  from  him.— Heaton-Penin- 
sular  Button-Fastener  Co.  (C.  C.  A.)  77 
Fed.  Rep.  28S. 

By  Making  Machine  Which  Becomes  In 
fringement  in  Hands  of  Third  Person.— 
The  maker  oi  a  machine  which  is  not  an 
infringement,  and  is  not  intended  to  be  one, 
is  not  liable  as  an  infringer  if  the  machine 
becomes  an  infringement  in  the  hands  oi  a 
third  person,  either  by  accident  or  the  natural 
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wearing  of  the  parts,  or  by  the  act  of  such 
third  person;  but  he  is  so  liable,  if,  with 
intent  to  infringe,  he  makes  a  colorably 
different  machine,  which  will  inevitably  be- 
come an  infringement  in  the  course  of  usage, 
or  which  can  easily  be  so  adjusted  as  to 
infringe.  American  Diamond  Rock  Boring 
Co.  v.  Sullivan  Machine  Co.  14  Blatchf. 
(U.  S.)  119,  1  Fed  Cas.  No.  396;  Holbrook 
v.  Small,  2  B  &  A.  Pat.  Cas.  396,  12  Fed. 
Cas.  No.  6,595. 

Presumption  of  Intent  to  Infringe. — When 
the  thing  sold  is  incapable  of  use  except  in 
connection  with  the  patented  invention,  the 
mere  sale  is  sufficient  to  establish  infringe- 
ment, it  being  presumed  in  such  case  that 
there  is  an  actual  concert  for  that  purpose 
between  the  parties  to  the  sale. — Westing- 
house  Electric  Co.  v.  Dayton  Fan,  etc,  Co. 
106  Fed.  Rep.  724.  But  the  sale  of  a  thing 
susceptible  of  innocent  use  is  not  an  in- 
fringement, unless  it  is  shown  that  it  is  in 
fact  designed  to  be  used  in  committing  an 
infringement. — Edison  Electric  Light  Co. 
15  Peninsular  Light,  etc.  Co.  101  Fed.  Rep. 
831. 
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Automobile  Troubles  and  How  to  Remedy 
Them.  By  Charles  P.  Root.  Chicago:  The 
Charles  C.  Thompson  Company.  1909.  219 
pages  with   14  illustrations.     Price  $1.50. 

At  the  very  beginning  of  this  book  we  find 
a  very  helpful  table  for  diagnosing  the 
troubles  of  an  automobile.  An  automobile 
is  subject  to  a  host  of  "  troubles,"  like  the 
human  machine.  These  troubles  have 
" symptoms;"  the  symptoms  have  "causes." 
The  table  outlines,  therefore,  in  parallel 
columns,  first  the  failures,  then  their  symp- 
toms, then  their  causes.  In  the  body  of  the 
book  these  troubles  are  taken  up,  one  by 
one,  and  analyzed  from  start  to  finish.  The 
volume  is  very  substantially  bound  in  leather, 
of  convenient  pocket  size. 


Spons'  Workshop  Receipts.  Vol.  II.  London: 
E.  &  F.  N.  Spon;  (New  York:  Spon  &  Chamber- 
lain). 1909.  544  pages  with  259  illustrations. 
Price  $1.50. 

The  second  volume  of  this  very  valuable 
reference  library  for  mechanics,  electricians 
and  artisans  has  appeared.     The  scope  of 


the  work  was  outlined  fully  in  the  October, 
1909,  issue.  The  present  volume  includes 
names  from  "Dyes  and  Dyeing"  to  "Japan 
and  Japanning." 


Shop  Tests  on  Car  Equipment.  By  Eugene  C. 
Parham,  M.  E.,  and  John  C.  Shedd,  Ph.  D., 
New  York:  McGraw  Publishing  Company. 
1909.     115    pages   with    55    illustrations.     Price 


)I.OO. 


The  authors  approach  the  difficult  project 
of  indicating  shop  tests  in  a  very  thorough 
and  satisfactory  manner.  The  various  meas- 
urements, such  as  current,  pressure,  re- 
sistance, etc.,  are  taken  up  and  diagrams 
clearly  setting  forth  the  connections  are  given 
so  that  mistakes  should  be  almost  impos- 
sible. Miscellaneous  tests  such  as  bar-to- 
bar  commutator  measurements,  differential 
voltmeter  tests,  locating  grounded  or  faulty 
conductors,  etc.,  receive  careful  atten- 
tion. Then  follow  a  list  of  general  pre- 
cautions to  be  observed  in  testing,  also 
methods  of  treating  flesh  burns  from  electri- 
cal causes  and  means  to  artificially  stimulate 
respiration.  The  volume  ends  with  a  series 
of  296  questions  which,  as  a  general  review, 
cover  the  work  gone  over  in  the  preceding 
chapters. 


General  Lectures  on  Electrical  Engineering. 
By  Charles  Proteus  Steinmetz,  A.  M.,  Ph.  D., 
Schenectady:  Robson  &  Adel.  1909.  284 
pages  with   48   illustrations.     Price   $2,00. 

The  series  of  lectures  set  forth  in  this  book 
was  delivered  by  the  author  before  Union 
University,  and  the  use  of  mathematics  has 
been  entirely  avoided,  thus  making  them 
intelligible  to  those  not  familiar  with  the 
mathematical  branch  of  the  electrical 
sciences.  The  book  covers,  first,  the  gen- 
eral features,  including  the  various  uses  of 
direct  and  alternating  current,  the  com- 
mercial frequencies,  and  the  selection  of 
systems  for  different  purposes.  The  sub- 
ject of  distribution  is  next  considered  and 
the  cost  item  is  gone  into  carefully.  Trans- 
mission is  treated  so  as  to  bring  in  the  high 
voltage  problem  as  affected  by  harmonics, 
resonance,  oscillation  and  surges,  The  dis- 
cussion of  the  motive  power  including  water 
and  steam  turbines,  together  with  interesting 
details  of  operation  are  taken  up  together 
with  protection  and  control.  Electricity  as 
applied  to  traction  service  and  lighting  is 
also  discussed  in  excellently  clear  and  easily 
comprehendable  form.  A  further  chapter  on 
electrochemistry  is  well  worth  careful  perusal. 
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ON  POLYPHASE 


Story  Contest 


We  will  give  three  prizes  for  the  best  three  stories  on  the  subject  of  "Experiences  of 
an  Electrical  Salesman" — First  prize,  twenty-five  dollars;  second  prize,  fifteen  dollars; 
third  prize,  ten  dollars.  In  addition  we  will  pay  one  cent  per  word  for  stories  contributed 
in  this  contest  ovhich  we  find  available  for  publication,  whether  they  be  prize  winners  or 
not.     The  contest  will  close  March  first. 

The  stories  must  be  not  under  iooo  words  or  over  2000  words  long.  The  manuscripts 
must  be  typewritten,  and  no  manuscript  will  be  returned  unless  postage  is  enclosed.  The 
stories  must  be  confined  to  actual  experiences  connected  with  the  selling  of  electrical  appa- 
ratus, although  names  and  localities  may  be  fictitious  if  so  desired. 

Every  man  of  the  grip  worthy  of  the  name  remembers  with  pride  some  pet  incident 
in  his  selling  experience — a  large  and  long-coveted  order  which  he  was  able  to  "land" 
through  some  train  of  unusual  and  perhaps  humorous  circumstances;  through  the  exercise 
of  unusual  diplomacy  or  some  ingenious  and  maybe  adventurous  way  of  getting  at  the 
right  man  in  the  right  way.  Stories  of  incidents  such  as  these  are  the  kind  we  want 
in  this  contest — brimful  of  "human  interest." 


"Why  do  you  have  the  same  definitions 
end  each  number  ?  Why  not  have  new  ones 
each  issue  and  in  time  have  a 
Electrical  Defi-  complete  dictionary7?"  Just 
nition  Page  recently  one  of  our  subscri- 
bers asked  these  questions  and 
the  same  have  come  up  on  previous  occasions. 
The  reason  we  have  done  this  in  the  past  has 
been,  as  we  thought,  to  make  the  page  of  the 
most  value  possible  in  interpreting  the  read- 
ing pages  of  each  issue  as  it  came  out.  The 
page  as  it  now  stands  contains  definitions  of 
the  most  commonly  used  electrical  terms — 
covering  all  electrical  terms  which  would  be 
likely  to  come  up  in  any  issue.  They  are 
right  there,  from  A  to  Z  in  every  number, 
ready  to  turn  to,  and  there  is  no  necessity 
to  look  in  back  numbers. 

However,  we  don't  propose  to  let  our 
opinions  stand  against  those  of  the  majority 
of  our  readers.  We  are  here  to  please  you 
and  instruct  you  wherever  possible.  To  do 
this  we  must  know  your  desires  and  your 
opinions  on  matters  such  as  this.  So  in  the 
matter  of  this  definition  page;  we  will  put 
it  to  a  vote.  How  many  want  it  continued 
just  as  it  is?  How  many  want  it  run  in 
serial  form  so  that  they  may  finally  obtain 
a  fairly  complete  dictionary  of  the  most  com- 
monly used  electrical  terms  and  phrases  ? 


The  average  electrician  is  never  so  happy 

as  when  he  is  "learning  something"  as  told 

in    the    words    of    practical 

Mr.  Miller's  power  house  experience.  Xo 
Articles  man  is  perhaps  better  quali- 
fied to  give  practical  informa- 
tion of  this  nature,  in  "plain  English,"  than 
Mr.  Warren  H.  Miller,  who,  though  he  is 
a  highly  technical  engineer  himself  is  war- 
ranted not  to  talk  "over  the  heads"  of  prac- 
tical men.  He  has  consented  to  write  some 
articles  for  Popular  Electricity,  the  first 
one  of  which  will  appear  in  the  March  issue 
under  the  title  of  "  Coupling  Big  Alternators 
in  Parallel." 

Those  of  you  who  are  electricians  will 
find  that  it  will  explain  hitherto  knotty 
pioblems  in  a  way  they  were  never  pre- 
sented to  you  before.  Those  of  you  who 
are  not  electricians  will  find  intensely  in- 
teresting the  methods  which  must  be  em- 
ployed to  make  great  dynamos  or  generators 
work  side  by  side  and  pump  their  current 
into  the  same  line,  when  if  any  one  of  the 
big  fly-wheels  is  as  much  as  three-eighths  of 
an  inch  out  of  its  proper  position  of  turning, 
all  the  meters  will  be  soaring  like  a  flock  of 
gulls.  And,  more  than  that,  all  the  lights 
and  motors  on  the  city  lines  will  be  acting 
as  if  possessed. 


The  householder  smothered  his  wrath  and  descended 
to  the  basement.  "Are  you  the  plumber?"  he  asked 
of  the  grimy  looking  individual  who  was.tinkering  with 
the  pipes  in  the  cellar. 

"Yes,  guv'nor,  answered  the  man.  ^ 

"Been  long  in  the  trade?" 

'"Bout  a  year,  guv'nor."  |    -  g 

"Ever  make  mistakes  ?  " 

"Bless  yer,  no,  guv'nor." 

"Oh,  then,  I  suppose  it's  all  right.  I  imagined  you 
had  connected  up  the  wrong  pipes,  for  the  chandelier 
in  the  drawing  room  is  spraying  like  a  fountain  and 
the  bathroom  tap's  on  fire." 


Her  Father  (irately) — Young  man,  do  you  know  that 
you've  been  calling  on  my  daughter  since  seven  o'clock? 

The  Tarrying  Youth — Yes,  sir.  But  she  has  been 
sitting  on  my  hat  for  the  last  three  hours  and  I  didn't 
want  to  tell  her. 

Her  Father — Then,  hereafter,  don't  keep  your  hat 

on  your  lap.     Hang  it  on  the  rack  in  the  hall. 

#     *     * 

Mrs.  Bart — My  husband  got  a  letter  today  saying 
something  dreadful  would  happen  if  he  didn't  send  the 
writer  a  sum  of  money. 

Mrs.  Smart. — My  husband  gets  dunned  for  his  bills, 
too. 

He^sipped  from  her  lips  the  nectar, 

As  under  the  moon  they  sat, 
And  wondered  if  ever  another  man 

Had  drunk  from  a  mug  like  that. 


The  teacher  was  describing  the  dolphin  and  its  habits. 

"And  children,"  she  said  impressively,  "a  single  dol- 
phin will  have  2,000  offspring." 

"Goodness!"  gasped  a  little  girl  in  the  back  row. 
"And  how  about  the  married  ones?" 


A' little  girl,  aged  three,  had  been  left  in  the  nursery 
by  herself,  and  her  brother  arrived  to  find  the  door 
closed.     The  following  conversation  took  place: 

"I  wants  to  turn  in,  Cissie." 

"But  you  tan't  turn  in,  Tom." 

"But   I  wants  to." 

"Well  I's  in  my  nightie  gown,  an'  nurse  says  little 
boys  mustn't  see  little  girls  in  their  nightie  gowns." 

After  an  astonished  and  reflective  silence  on  Tom's 
side  of  the  door,  the  miniature  Eve  announced  tri- 
umphantly, "You  tan  turn  in  now,  Tom;  I  tooked  it 

off!" 

*     *     * 

Jimmie  giggled  when  the  teacher  read  the  story  of 
the  Roman  who  swam  across  the  Tiber  three  times  be- 
fore breakfast. 

"You  do  not  doubt  a  trained  swimmer  could  do 
that,  do  you,  James?" 

"No,  sir,"  answered? James;  "but  I  wondered  why 
he  didn't  make  it. four  and  get  back  to  the  side  his 
clothes  were  on." 


^ Toward  the  close  of  a  recent  lawsuit  in  Massa- 
chusetts, the  wife  of  an  eminent  Harvard  professor 
drose  and  with  a  flaming  face  timidly  addressed  the 
court. 

"Your  Honor,"  said  she,  "if  I  told  you  I  had  made 
an  error  in  my  testimony,  would  it  vitiate  all  I  have 
said?" 

Instantly  the  lawyers  for  each  side  stirred  themselves 

in  excitement,  while  His  Honor  gravely  regarded  her. 

^"Well,  madam,"  said  the  Court,  after  a  pause,  "that 

depends  entirely  on  the  nature  of  your  error.     What 

was  it,  please?" 

"Why,  you  see,"  answered  the  lady,  more  and  more 
red  and  embarrassed,  "I  told  the  clerk  I  was  thirty- 
eight.  I  was  so  flustered,  you  know,  that  when  he 
asked  my  age  I  inadvertently  gave  him  my  bust 
measurement."  ^ 


"You  look  so  pale  and  thin.  What's-  got  you?" 
"Work.  From  morning  to  night  and  only  a  one-hour 
rest."  "How  long  have  you  been  at  it?"  "I  begin 
tomorrow." 

*     *     * 

A  young  father  was  performing  his  regular  Sunday 
morning  task  of  washing  the  twins.  As  the  day  was 
warm  and  sunshiny  the  function  was  taking  place  on 
the  back  porch.  As  he  meditatively  soused  the  twins 
up  and  down  in  a  tub  of  water  two  small  boys  of  the 
neighborhood,  who  were  always  on  the  job  when  any- 
thing new  took  place,  rushed  frantically  up  to  the 
paling,  yelling  at  every  jump,  "Hey,  Mr.  Jones,  don't 
drown  the  pups.  Give  'em  to  us  if  you  don't  want 
'em." 

%     %     % 

"Where  are  you  from?"  inquired  the  New  Yorker. 

"Los  Angeles,"  said  the  man  from  California. 

"Oh,  I  see,"  exclaimed  the  Empire  State  inhabitant. 
"So  you're  from  the  West.  Well,  I've  been  West  some 
myself.  Now  last  year  I  was  out  as  far  as  Cleveland 
and  stopped  a  while  at  Pittsburg.  I  was  all  around 
out  West." 

"Is  that  so?"  said  the  man  from  Los  Angeles  with  a 
great  show  of  interest.  "Well,  I  was  up  East  myself 
not  so  very  long  ago.  I  was  in  Denver  and  Salt  Lake 
City,  and  all  around.     It's   strange  we  didn't  meet." 


"Well,  my  man,"  said  a  military  doctor  to  a  young 
Irish  soldier  who  had  been  on  low  diet  for  a  long  time, 
"how  do  you  feel  now?" 

"Oh!  much  better,  sir,"  answered  the  soldier. 

"Could  you  eat  a  small  chicken  today?"  asked  the 
doctor. 

"That  I  "could,  sir,"  said  the  soldier. 

"What  would  you  like  it  stuffed  with?"  asked  the 
doctor. 

"Please,"  replied  the  hungry  patient,  "I  would  like 
it  stuffed  with  another." 

*     *     * 

"And  now,"  said  the  teacher,  "we  come  to  Germany, 
that  important  country  governed  by  a  kaiser.  Tommy 
Jones,  what  is  a  kaiser?" 

"Please,  ma'am,  a  kaiser  is  a  stream  of  hot  water 
springin'  up  an'  disturbin'  the  earth." 


tf 


*S    V 


ELECTRIC    COOK 
D/5  CHARGER. 


o£df)i 


UN  ELE(7*IC  H/tiTEH       FOR    Yoi/NQ  LRDIE5  -   1 
TACTFUL    WflY  T6  KFMIVD  COMPANY   THHT   THE 

HOUR  IS  LRTE 


ll 


ELECTRICAL  DEFINITIONS 


Below  are  defineu  a  few  of  the  most  common  electrical  terms.  They  are  reprinted 
from  month  to  month  arid  will  be  of  assistance  in  understanding  the  magazine  text 


Accumulator. — See  secondary  ba  ttery. 

Alternating  Current. — That  form  of  electric 
current  the  direction  of  flow  of  which  reverses  a  given 
number  of  times  per  second. 

Ammeter. — An  instrument  for  measuring  electric 
current. 

Ampere. — Unit  of  current.  It  is  the  quantity 
of  electricity  which  will  flow  through  a  resistance  of 
one  ohm  under  a  potential  of  one  volt.  The  inter- 
national ampere  is  the  current  which,  under  specified 
conditions,  will  deposit  .001118  gram  of  silver  per 
second  when  passed  through  a  solution  of  nitrate  of 
silver  in  water. 

Ampere  Hour. — Quantity  of  electricity  passed  by 
a  current  of  one  ampere  flowing  for  one  hour. 

Anode. — The  positive  terminal  in  a  broken  metallic 
circuit;  the  terminal  connected  to  the  carbon  plate 
of  a  battery. 

Armature. — That  part  of  a  dynamo  or  motor 
which  carries  the  wires  that  are  rotated  in  the  magnetic 
field. 

Brush. — The  collector  on  a  dynamo  or  motor 
which  slides  over  the  commutator  or  collector  rings. 

Bus  Bars. — The  heavy  copper  bars  to  which 
dynamo  leads  are  connected  and  to  which  the  out- 
going lines,  measuring  instruments,  etc.,  are  con- 
nected. 

Buzzer. — An  electric  alarm  similar  to  an  electric 
bell,  except  that  the  vibrating  member  makes  a 
buzzing  sound  instead  of  ringing  a  bell. 

Candle  Power. — Amount  of  light  given  off  by 
a  standard  candle.  The  legal  English  and  standard 
American  candle  is  a  sperm  candle  burning  two  grains 
a  minute. 

Capacity,  Electric. — Relative  ability  of  a  con- 
ductor or  system  to  retain  an  electric  charge. 

Charge. — The  quantity  of  electricity  present  on 
the  surface  of  a  body  or  conductor. 

Choking  Coil. — Coil  of  high  self-inductance  which 
retards  the  flow  of  alternating  current.  See  self- 
inductance. 

Circuit. — Conducting  path  for  electric  current. 
m  Circuit-breaker. — Apparatus     for     automatically 
opening  a  circuit. 

Collector  Rings. — The  copper  rings  on  an  alter- 
nating current  dynamo  or  motor  which  are  connected 
to  the  armature  wires  and  over  which  the  brushes 
slide. 

Commutator. — A  device  on  a  dynamo  shaft  for 
gathering  the  circuit  from  the  various  coils  of  the 
armature  and  sending  it  out  over  the  line  as  direct 
current.  On  a  motor  it  takes  current  from  the  line 
and  passes  it  on  to  the  armature  coils. 

Condenser. — Apparatus  for  storing  up  electro- 
static charges. 

Cut-out. — Appliance  for  removing  any  apparatus 
from  a  circuit. 

Cycle. — Full  period  of  alternation  of  an  alternating 
current  circuit. 

Dielectric. — A  non-conductor. 

Dimmer. — Resistance  device  for  regulating  the 
intensity  of  illumination  of  electric  incandescent 
lamps.     Used  largely  in  theaters. 

Direct  Current. — Current  flowing  continuouslv 
in  one  direction. 

Dry  Battery. — A  form  of  open  circuit  battery  in 
which  the  solutions  are  made  practically  soli'l  by  ad- 
dition of  glue  jelly,  gelatinous  silica,  etc. 

Electrode. — Terminal  of  an  open  electric  circuit 

Electromotive  Force. — Potential  difference  caus 
ing  current  to  flow. 

Electrolysis. — Separation  of  a  chemical  compound 
into  its  elements  by  the  action  of  the  electric  current. 

Electromagnet. — A  mass  of  iron  which  is  mag- 
netized by  passage  of  current  through  a  coil  of  wire 
wound  around  the  mass  but  insulated  therefrom. 

Farad. — Unit  of  electric  capacity. 

Feeder. — A  cooper  lead  from  a  central  station  to 
some  center  of  distribution. 

Field  of  Force. — The  space  in  the  neighborhood  of 
an  attracting  or  repelling  mass  such  as  a  magnet  or 
a  wire  carrying  current. 


Fuse. — A  short  place  of  conducting  material  of 
low  melting  point  which  is  inserted  in  a  circuit  and 
which  will  melt  and  open  the  circuit  when  the  current 
reaches  a  certain  value. 

Generator. — A  dynamo. 

Inductance. — The  property  of  an  electric  circuit 
by  virtue  of  which  lines  of  force  are  developed  around 

it-  . 

Insulator. — Any     substance     impervious     to     the 

passage  of  electricity. 

Kilowatt. — 1,000  watts.     (See  watt.) 

Kilowatt-hour. — One  thousand  watt  hours. 

Leyden  Jar. — Form  of  static  condenser  which 
will  store  up  static  electricity. 

Lightning  Arrester. — Device  which  wil1  permit 
the  high-voltage  lightning  current  to  pass  to  earth, 
but  will  not  allow  the  low  voltage  current  of  the  line 
to  escape. 

Motor-dynamo. — Motor  and  dynamo  on  the  same 
shaft  for  changing  alternating  current  to  direct  and 
vice  versa,  or  changing  current  of  high  voltage  and 
low  current  strength  to  current  of  low  voltage  and 
high  current  strength  and  vice  versa. 

Multiple. — Term  expressing  the  connection  of 
several  pieces  of  electric  apparatus  in  parallel  with  each 
other. 

Neutral  Wire. — Central  wire  in  a  three-wire  dis- 
tribution system. 

Ohm. — The  unit  of  resistance.  It  is  arbitarily 
taken  as  the  resistance  of  a  column  of  mercury  one 
square  millimeter  in  cross  sectional  area  and  106 
centimeters  in  height. 

Parallel  Circuits. — Two  or  more  conductor^ 
starting  at  a  common  point  and  ending  at  another 
common  point. 

Polarization. — The  depriving  of  a  voltaic  cell  of 
'    proper  electromotive  force. 

Potential. — Voltage. 

Resistance. — The  quality  of  an  electrical  conduc- 
tor by  virtue  of  which  it  opposes  the  passage  of  an 
electric  current.     The  unit  of  resistance  is  the  ohm. 

Rheostat. — Resistance  device  for  regulating  the 
strength  of  current. 

Rotary  Converter. — Machine  for  changing  high- 
potential  current  to  low  potential  or  vice  versa. 

Secondary  Battery. — A  battery  whose  positive 
and  negative  electrodes  are  deposited  by  current 
from  a  separate  source  of  electricity. 

Self-inductance. — Tendency  of  current  flowing 
in  a  single  wire  wound  in  the  form  of  a  spiral  to  react 
upon  itself  and  produce  a  retarding  effect  similar 
to  inertia  in  matter. 

Series. — Arranged  in  succession,  as  opposed  to 
parallel  or  multiple  arrangement. 

Series  Motor. — Motor  whose  field  windings  are 
in  series  with  the  armature. 

Shunt. — A  by-path  in  a  circuit  which  is  in  parallel 
with  the  main  circuit. 

Shunt  Motor. — Motor  whose  field  windings  are 
in  parallel  or  shunt  with  the  armature. 

Solenoid. — An  electrical  conductor  wound  in  a 
spiral  and  forming  a  tube. 

Spark-gap. — Open  space  between  the  two  elec- 
trodes of  a  spark  coil  or  resonator. 

Storage  Battery. — See  secondary  battery. 

Thermostat. — Instrument  which  when  heated, 
closes  an  electric  circuit. 

Transformer. — A  device  for  stepping-up  or  step- 
pin  gr-down  alternating  current  from  low  to  high  or 
high  to  low  voltage,  respectively. 

Volt. — Unit  of  electromotive  force  or  potential. 
tt  is  the  electromotive  force  which,  if  steadily  applied 
to  a  conductor  whose  resistance  is  one  ohm,  will 
produce  a  current  of  one  ampere. 

Volt   Meter. — Instrument   for  measuring  voltage. 

Watt. — Unit  representing  the  rate  of  work  of 
electrical  energy.  It  is  the  rate  of  work  of  one  ampere 
flowing  under  a  potential  of  one  volt.  Seven  hun- 
dred and  forty-six  watts  represent  one  electrical  horse 
power. 

Watt-hour. — Electrical  unit  of  work.  Represents 
work  done  by  one  watt  expended  for  one  hour. 
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A  Watch  Offer  Without 
Parallel 


Burlington  Direct  Guarantee 
On  Both  Case  And  Movement 

0*p 


Write  for  our  FREE  book  on 
watches;  a  book  that  posts  you  on 
"selling  systems,"  and  explains  the 
reasons  for  our  most  remarkable  rock- 
bottom-price  offer  DIRECT  TO  YOU 
on  the  highest  grade  Burlington. 

IF  YOU  WANT  a  highest  grade  watch  (ladies' 
or  gentlemen's),  or  if  you  ever  expect  to  own 
such  a  watch,  write  NOW  for  the  free  Burling- 
ton book.     See  coupon  below. 

We  won't  '  'knuckle  down' '  to  selling  systems 
among  dealers,  so  we  have  decided  to  make  such 
a  tremendous  and  wonderful  offer  direct  to  the 
public  on  a  first-class  time  piece,  that  no  trust, 
no  dealers  under  contract  will  or  can  stop  us. 
You  too  will  seize  this  opportunity  to  get  the  "Burlington  Special"  direct  on  this  wonderful  offer. 

You  should  not  buy  a  worthless  watch  just  because  it  is  cheap.    Nor  need  you  pay  trust  prices 
now  for  a  top-notch  watch.     The  free  Burlington  book  explains. 

A  Month  At  An  Anti-Trust  Price 


CG-Ol  O     5  TRA  TA     CASE 
Guaranteed  for  25  years 

Adjusted    To    The    Second 


$2.50  § 


82,50  a  month  for  the  world's  most  superb  time  piece!  The  easiest 
payments  at  the  rock-bottom — the  Anti-Trust  price.  To  assure  us  that  everybody  will  quickly  accept 
this  introductory  direct  offer,  we  allow  cash  or  easy  payments  just  as  you  prefer. 


No  Money  Down 


We  ship  the  watch  on  approval,  prepaid  (your  choice 
of  lady's  or  gentleman's  open  face  or  hunting  case). 
You  risk  absolutely  nothing — you  pay  nothing — not  one 


cent — unless  you  want  the  great  offer  after  seeing  and  thoroughly  inspecting  the  watch. 


Get  the  FREE  Burlington  Book  Now  Write 

THIS  BOOKLET  will  quickly  convince  you 
too  that  you  DO  want  an  Anti-Trust  watch— made 
in  the  independent  factory  that  is  fighting  the 
trust  as  best  it  can  by  giving  better  quality  and 
superior  workmanship  throughout;  we  will  quickly 
convince  you  that  the  Burlington  watch,  on  which 
there  is  only  one  rock-bottom  price  (the  same 
rock-bottom  price  everywhere)  is  THE  watch 
for  the  discriminating  buyer;  that  it  is  THE 
watch  for  the  man  or  woman  who  wants,  not  the 
largest  selling  brand  which  everybody  has,  but 
the  best  watch,  the  watch  bought  by  experts, 
THE  watch  that  is  absolutely  perfect  in  its  many 
points  of  superiority — the  Burlington  Watch. 

You  will  be  posted  on  inside  facts  and  prices 
when  you  send  for  the  Burlington  Company's 
free  book  on  watches. 


for  the  free  book.  It  will     W 
tell    you    what    you    f 
ought  to  know  before  you  even  exam-^fc 
ine  a  watch.     It  will  tell  you  the^ 
inside  facts  about  watch  prices,    CW 


and    will    explain    the    many  A 
superior  points  of  the  Bur-    A 
lington  over   the  double     v 

priced  trust    products.    J+      CH,CAbU  lLLm™ 

Tnct  c^nrl   „niir  nam?      *V       Please  send  me  (without 
JUSt  send  your  name     «      obligations  and  prepaid) 


r     BURLINGTOH 

W4,r,,H  CO. 
Dept  1402    19th  and 
Marsiidil  Blvd. 
CHICAGO     -    -     ILLINOIS 


and  address. 

No    Letter  is     o* 
Necessary-^     <y 
COUPON  j? 
Will  Do       + 


your  free  book  on  watches 

A?      and  copy  of  yourJl.OOO  chal 

lenge,  with  full   explanations 

of  your    casta   or    $2.50  a.  month 

offer  on    the    Burlington   Watch. 


BUF*  TNGTON  WATCH  COMPANY  A 

Dept.  1402  ,  19th  and  Marshall  Blvd.,  Chicago.  111.      W 


Address 
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Are  YOU  Condemn 

* 

What  is  life  going  to  mean  to  you  ?  Is  it  going  to  mean 
comfort  and  prosperity,  or  is  lack  of  training  going  to 
condemn  you  to  hard  labor  for  the  rest  of  your  days  ? 

You  are  facing  a  serious  problem  —  one  that  affords  absolutely  no  compro- 
mise To  earn  enough  to  command  the  comforts  of  life  you  must  have  special 
training,  or  else  be  content  to  fall  in  line  with  the  huge  army  of  the  untrained,  the 
poorly-paid,  the  dissatisfied,  the  crowd  in  the  rut. 

For  you,  there  is  a  way  to  success- a  true  way  — an  easy  way— a  short  way. 
Are  vou  willing  to  have  the  International  Correspondence  Schools  of  Scranton 
make  you  an  expert  in  your  chosen  line  of  work,  in  your  spare  time,  and  without  your 

The  Coupon  Means 


When  I  was  sixteen  years  of  age  I  purchased  a  Course  in 
Interior  Wiring.  At  that  time  I  was  an  apprentice  at  the 
plumber's  trade,  getting  a  small  salary. 

When  I  reached  the  age  of  seventeen  years  I  started  m  the 
business  myself  as  an  Electrical  Contractor.  To-day  I  am  not 
quite  eighteen  years  of  age,  with  an  increased  income  of  $3.10 
per  day  over  what  I  received  when  I  enrolled. 

I  owe  all  my  progress  to  the  International  Correspondence 

Sch00lS'  WILLIAM  G.  METTIN, 

P.  O.  Box  49,  South  River,  N.  J. 


I  have  increased  my  salary  50  per  cent.  I  had  no  experience 
in  Window  Trimming  before  enrolling  in  the  I.  C.  S.  Shortly 
after  enrolling  I  got  a  position  with  Reid  &  Congers  largest 
department  store  in  Clinton,  Iowa,  as  Trimmer.  I  held  the 
position  with  said  firm  for  14  months  and  then  got  a  better 
position  with  T.  R.  Glanville  &  Son,  Mason  City,  Iowa,  with  an 
increase  in  salary  of  40  per  cent. 

JOHN  AHRENHOLZ,  Jr. 

Mason  City,  Iowa 


At  the  age  of  sixteen,  while  employed  by  a  doctor  as  driver, 
I  enrolled  in  the  Electric  Lighting  and  Railways  Course  of  the 
I  C  S  After  a  year's  study,  in  which  I  nearly  completed  my 
course,  I  secured  a  position  through  my  application  by  mail  in 
the  powerhouse  of  the  Ottumwa  Ry.  &  Lt.  Co  ,  of  Ottumwa, 
Iowa  At  the  age  of  nineteen  I  was  promoted  to  Operating 
Engineer,  which  position  I  have  held  for  the  last  two  years. 

W.   A.  FULLGRAF, 
1024  W.  Second  St.,  Ottumwa,  Iowa 

When  I  landed  in  this  country  on  the  5th  day  of  December, 
1903  I  did  not  know  a  word  of  the  English  language,  and  conse- 
quently was  forced  by  circumstances  to  hard  work  for  $10  a 

m  About  three  years  later  I  heard  about  the  I.  C.  S.,  and  the 
same  day,  in  June,  1907,  I  enrolled  with  you  for  the  short  Coal 
Mining  Course,  and  in  May  last  I  received  my  Diploma. 

Last  November  I  took  the  complete  Coal  Mining  Course. 
Recently  I  successfully  passed  the  examination  for  mine  tore- 
man.    Now  I  am  getting  $4  a  day  and  only  eight  hours  work. 

PETER  STEVENS, 

Superior,  Wyoming. 
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Hard  Labor 


Life? 


having  to  leave  home  ?  That  is  the  way.  It  is  the  way  that  meets  your  special 
case.  The  terms  are  made  to  suit  your  means.  The  time  is  arranged  to  suit 
your  convenience.  The  training  is  adapted  to  fill  your  needs.  If  you  are  will- 
ing, mark  the  attached  coupon  to  learn  all  about  it. 

That  the  I.  C.  S.  can  help  you  is  shown  by  the  300  or  so  letters  received  every 
month  from  successful  students  who  VOLUNTARILY  report  better  positions  and 
salaries  as  the  direct  result  of  I.  C  S.  Help.  During  November  the  number  was 
375.    Mark  the  coupon. 

Next  month,  next  week,  tomorrow,  even  an  hour  hence  may  be  too  late  Mark 
the  coupon  now  and  so  take  the  first  step  to  escape  life-long  servitude.  Marking 
it  entails  no  obligation— it  brings  you  full  information  and  advice  regarding  the  way 
to  your  success.    Mark  the  coupon  NOW. 

FREEDOM 

I  certainly  can  speak  very  highly  of  your  Institution,  and 
through  its  help  I  have  advanced  my  salary  some  300  per  cent. 
I  am  now  with  the  Wheeler  Cond.  &  Engineering  Co.  of  New 
York,  as  Engineer  on  the  road,  and  give  your  schools  a  good 
deal  of  the  credit,  backed  up  by  an  apprenticeship  with  the 
Providence  Engineering  Works.  «««».»„ 

I  would  be  nowhere  without  the  instruction  in  the  Mechan- 
ical Drawing  connected  with  my  course. 

WM.  LONSDALE, 

97  Arnold  Street,  Providence,  R.  I. 

At  the  time  of  my  enrolment  I  was  engaged  as  helper  in  a 
Montreal  Machine  Shop  at  $600  per  week.  Since  then  I  have 
held  many  important  positions  in  Canada  and  U.  b.  as  unci 
Engineer  and  Superintendent  with  an  8-fold  increase  in  salat  « 
Am  at  present  General  Superintendent,  Department  of  Mines 
and  Minerals,  for  a  large  Canadian  firm. 

My   opinion    of    the  Schools   is  that  they  supply  the  only 

practical  way  or  means  of  obtaining  the  necessary  technical 

education  for  the  large  class    who,  like  myself,  had  not  the 

opportunity  of  obtaining  a  university  education. 

JOSEPH  BRADLEY, 

71  St.  Francois-Xavier,  Three  Rivers,  Quebec,  Can. 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS. 
Box    1102         SCR  ANTON.  1»A. 

Please  explain,  without  further  obligation  on  my  part, 
how  I  can  qualify  lor  the  position  before  which  I  have 
marked  X '._■ ___^^^_ 


General   Fort-man 
It.  If.  Shop    Fuiriiian 
R.  It.  Traveling  Eng. 
R.  It.  Trnv'g    Fireman 
Locomotive   Engineer 
Alr-HrnUe    1  nM  rnot«ir 
Alr-ltraUe   Inspector 
Air-ltrakc  Repairman 
Sfechanlcal  Engineer 
Median  leal  hralhtman 
It.  R.  Construction  Eng. 
Surveyor 
Civil  Engineer 


lllllll.iiiL' 

Fleet rleal  Engineer 
Machine  Ocnlgner 
Electrician 

Mining  Engineer 
Mine  Foreman 
Foreman  Machinist 

<     llClll  Ixl 

Annaver 
Architect 

Hook  keeper 
Stenographer 
Ad   Writer 


Name 


Km  ployed  by 
Employed  as 

Street  and   No. 
City 


_K.  R. 


Statf 
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Annual 

Electrical 
Show 


January 
15-29, 


RESERVE 

SPACE 

NOW 


150,000    PEOPLE 

Attended    the    ELECTRICAL 
SHOW    at    Chicago    Last    Year 


THIS  throng  was  made  up  of  people 
interested  in  the  development  of  elec- 
tricity; particularly  from  the  consumer's 
standpoint. 

The  development  of  this  marvelous  force, 
together  with  the  great  strides  made  in  the 
manufacture  of  electrical  accessories  used  in 
the  home,  in  the  office,  in  the  factory  and  on 
the  farm,  has  made  it  vitally  important  that 
the  manufacturer  of  electrical  accessories, 
the  jobber  and  the  supply  house  should  be 
interested  and  support  the  Electrical  Show 
which  takes  place  in  Chicago  next  year. 

It  is  the  general  opinion  that  all  who  have 
exihibited  at  this  show  have  received  benefits 
which  they  could  never  have  secured  in  any 
other  way.  The  public  has  become  interested 
in  the  exploitation  of  their  products  to  the 
extent  that  the  demand  made  upon  the  manu- 
facturer to  supply  the  consumer  of  electric 
current  has  been  greater  than  ever  before. 

The  location  of  exhibitors  in  the  Coliseum 
is  a  vital  point  in  the  success  of  their  exhibit. 
By  reserving  space  considerably  ahead  of 
time  you  will  be  able  to  secure  your  desired 
position  in  the  hall. 


Electrical  Trades  Exposition  Go. 

115  Dearborn  Street      : :        CHICAGO,  ILL. 
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Journal  of  Electricity 

POWER  AND  GAS 

Devoted  to  the  Conversion,  Transmission  and  Distribution  of  Energy 
ESTABLISHED    1887  —  WEEKLY 

A  Magazine  valuable  at  once  to  the  Engineer  and  Layman.  It  records  the 
development  of  the  Great  West  from  the  Rockies  to  the  Coast.  Admitted 
to  be  the  most   beautifully  illustrated  Technical  Magazine  in  America, 


75%  of  all  deaths      ^ 
from  electric  shock 
can  be  prevented 
by  promptly 
applying    the 
methods  described 
in  this  book 
the  contents  of 
which  was  originally 
published  in  the 
Journal  of  Electricity 
Power  and  Gas, 
November  I  3,  '09. 
The  enormous 
demand  necessitated 
a  reprint  in  book 
form. 


THE  LIFE  HAZARD  AND 
R  ESU  SC  ITATIO  N  I  N 
ELECTRICAL   ENGINEERING 

BY  CLEM  A.  COPELAND 


ELECTRIC 
Shocks  and 
Burns  and 
What  to  do 


THIRTY-FIVE     CENTS     THE     COPY 


Copyright    1909    by    the    Technical    Publishing    Company 

604  Mission  Street,  San  Francisco 

ALL  RIGHTS  RESERVED 


A  copy  of  this 
invaluable  booklet 
should  be  in 
the  hands  of  every 
policeman, 
fireman  and 
electrician. 
Power  companies 
can  provide  no 
better    life  insurance 
and  protection 
against  claims  for 
damage  than  by 
placing  this  book 
in  the  hands 
of  every 
employee. 


The  Journal  of  Electricity,  Power  and  Gas  prints  the  proceedings  of  the  Pacific  Coast  Sections 

of  the  A.  I.  E.  E.,  Pacific  Coast  Gas  Association,  Northwest  Electric  Light  &  Power 

Association,     and    National  Association  Stationary  Engineers. 

Subscription  Price,  United  States,  $2.53;    Canada,  $3.50;  Foreign,  $5.00. 

PUBLISHED    BY 

Technical  Publishing  Company 

604  Mission  Street,  San  Francisco,  Cal. 

A  Sample  Copy  for  the  Ashing. 
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Be  a  Doctor  of  Mechano -Therapy 

And  Earn  $3000  to  $5000  a  Year! 

You  Can  Learn  in  Class  or  By  Mail. 

Are  you  tired  of  working  for  wages  which  barely  keep  body  and  soul 
together?  Have  you  the  ambition  to  enjoy  the  profits  of  your  own 
labor?  To  gain  social  prominence  and  financial  independence ?  To 
go  forth  among  your  fellow  men  with  your  head  up — an  honored  and 
respected  citizen  of  your  locality? 

THEN  SEND  FOR  OUR  FREE  BOOK 

Entitled  "How  to  Become  a  Mechano-Therapist."     It  tells  how  every  man 
and  woman,  with  an  ordinary,  common  school  education,  can  acquire  a  pro- 
fession within  a  few  months  which  will  insure  financial  independence  for  life. 
"  OUR  BOOK— it  costs  you  nothing. 


A  Personal  Word 

From  the  President  of  the  College. 

Have  you  ever  thought  of  going  into 
business  for  yourself  8 

Then  send  for  my  FREE  book.  It  will  tell 
you  how  others  are  enjoying  a  life  of  lux- 
ury, while  putting  money  away  in  the  bank. 
How  YOU  can  not  only  gain  independence, 
but  be  a  benefit  to  humanity  and  a  highly 
respected  citizen  with  an  income  of  $3,000 
to  85,000  a  year. 

All  I  ask  is  that  you  send  me  the  coupon 
below  for  my  FREE  book.  You  can  then 
decide,  in  the  privacy  of  your  own  home 
•whether  you  wish  to  embrace  the  oppor- 
tunity which  I  offer  you,  or  whether  you 
will  continue  to  plod  along  the  balance  of 
your  days  slaving  for  others, 


What  is  Mechano-Therapy? 

Mechano-Therapy  is  the  art,  or  science, 
of  treating  disease  without  drugs.  It  is 
similar  to  Osteopathy,  but  far  superior,  be- 
ing the  latest,  up-to-date  method  of  treat- 
ing disease  by  the  Natural  Method.  It  heals 
as  Nature  heals— in  accordance  with  Na- 
ture's laws. 

The  Mechano-Therapist  is  a  drugless  phy- 
sician and  a  bloodless  surgeon.  His  medi- 
cines are  not  drugs,  but  scientific  combina- 
tions of  food,  circumstance,  idea,  water  and 
motion. 

The  Mechano-Therapist  is  skilled  in  com- 
pelling the  body  TO  DO  ITS  OWN  HEALING 
with  its  own  force,  rather  than  with  poison- 
ous drugs  of  the  old  school  practitioner. 

CAN  I  LEARN  IT? 

Have  you  asked  yourself  this  question? 
We  answer, unhesitatingly,  YES. 

If  you  have  so  much  as  an  ordinary,  com- 
mon school  education,  you  can  learn. 

If  you  have  the  ambition  to  better  your 
condition— to  earn  more  money— to  have 
more  leisure— you  can  learn. 

Nor  does  this  require  years  of  patient 
study  to  learn  Mechano-Therapy— we  can 
teach  you  in  a  very  short  time,  so  that  you 
may  enter  this  profession— and  when  you 
do,  you  begin  to  make  money.  No  text 
books  are  required,  beyond  those  furnished 
by  us.  We  supply  all  lessons  and  necessary 
text  books  tree  of  cost  to  you.  No  ap- 
paratus is  used.  You  do  not  even  need  a 
place  to  work.  All  you  require  is  your 
two  hands. 


Wc  Teach  You  in  Your  Own  Home 


Ve  can  teach  you  an  honorable  and  profitable  profession  in  a  few  months,  which  will 
insure  your  financial  independence  for  life.  We  can  make  you  master  of  your  own  time- 
to  come  and  eo  as  you  will— an  honored  and  respected  citizen,  with  an  income  ot  S3.00U  to 
8B,OOoTyea?.gwltIach  you  this  pleasant,  profitable  profession  by  mail,  right  in  your  own 
home,  at  your  own  convenience,  and  without  interfering  with  your  present  duties.  It make* 
no  difference  how  old  you  are,  any  person-man  or  woman-with  just :an ^ordinary  common 
echool  education,  can  learn  Mechano-Therapy.  It  is  easy  to  learn  and  results  are  sure 
It  is  simply  drugless  healing.  A  common-sense  method  of  treating  human  ills  without 
dosing  the  system  with  poisonous  drugs-that's  all.  We  have  taught  hundreds  of  men  and 
women  who  were  formerly  clerks-farmers-stenograpners-telegraph  operators  Insur- 
ance agents-railway  employes-in  fact,  of  nearly  every  known  occupation-old  men  of 
70  years  who  felt  discouraged  and  hopeless-young  men  of  80  years,  who  never  had  a 
riav's  business  experience— salaried  men.who  could  see  nothing  in  the  future  but  to  become 
OsfeHzed-labormI  men,  who  never  realized  that  they  had  within  themselves  the 
ability  to  better  their  conditions.    Write  for  our  FREE  book,  which  explains  all-today. 


Splendid 

Money*  Making 

Possibilities 

in  Mechano-Therapy  for  Am- 
bitious Men  and  Women 

No  matter  what  your  occupation 
may  be  Meccano  -  Therapy  offers 
you  a  new  uncrowded  field  for  im- 
proving your  social  position  and 
money -making  powers.  Hundreds 
of  men  and  women  in  all  walks  of 
life  have  taken  up  Mechano- 
Therapy  and  many  of  them  are  to- 
day independent,  earning  big  money 
and  gaining  social  prominence  in 
their  communities. 

If  Y<m  Possess  a  Com* 
mon  School  Education 

Mechano-Therapy  Holds  Out 
Equal  Opportunities  for  Men 
&  Women  to  Earn  Big  Money 

The  earnings  of  the  Mechano- 
Therapist  are  limited  only  by  the 
amount  of  time  given  to  the  busi- 
ness. Every  community  offers 
plenty  of  business  opportunity  for 
the  energetic  workers  to  establish 
themselves  in  money-making  posi- 
tions. 

Age  is  No  Bar  to  Your  Success 


Cut  Out  This  Coupon  and  Mall  It  Today 


AMERICAN  COLLEGE  OF  MECHANO-THERAPY, 

Dept.    923,  120-122  Randolph  Street,  Chicago,  111. 

GENTLEMEN:—  Please  send  your  book,  "How  tc  become  a 
Mechano-Therapist,"  free  of  cost  to  me. 

My  Name 

My  Post  Office ~ 

R.F.  D.  or  St.  No ...State 

(Write  name,  town  and  state  very  plain) 


SIMPLY  SEND 
THE  COUPON 
FOR  THIS 

FREE  BOOK 


Illustrated 

BOOK 


How  To  Become  A 


Try  to  realize  what  this  opportunity  means  TO 
YOU.  If  you  are  contented,  and  willing  to 
drudge  for  others  all  your  life  for  a  mer6  pit- 
tance, our  proposition  may  not  interest  you. 
But  if  you  have  a  spark  of  manhood  or  worn- 
nnhood  left— any  ambition  whatsoever  to 
improve  your  condition  socially  and  finan- 
cially, learn  this  pleasant  profession.  It  will 
make  yon  Independent  for  life.  It  is  so  easy— so 
VERY  easy— to  get  all  the  details— without 
trouble  or  expense.  Simply  sign  and  send  us 
the  coupon  now. 

AMERICAN  COLLEGE  OF  MECHANO-THERAPY 

Dept.  923,    120-122  Randolph  St.,     Chicago,  III. 


Send  for 
thisBook 
Today,  it 
is  FREE 
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These  Men  and  Women 


GRADUATES  OF  THE 


American  College  of  Mechano-Therapy  of  Chicago 
MECHANO-THERAP]L__— 


Read  These  Letters 


We  fcave  m.»  hundreds  Sg£^&2XZ£V2?&&  f^t^SSSSSViSSsS& 
isters.  teachers,  elerk,  £-»££  Have  Succeeded-Why  Not  You? 

Received  $2.50  to  $5.00  for  a  Single 
Treatment. 


The  Oldest  Student-Seventy-Sis  Years 

Old— Says:   "Lessons  Easily 

Mastered." 

J-.?£e^onsayaVeeT,snyrilearned  by  anyone  with 
ordinary Indulgence  and  a  common  school  edu- 

<*»  1°  am  seventy-six  years  old-most  likely  the 
oldest  student  you  have.  '  


"I  Make  $10  to  $15  Per  Day,  and  Work  Seven 
Days  a  Week. 

^fiS^KffKw..-  work  seven  days  a  week.    1 
am  busy  a.l  the  time." 

A  Prominent  European  Instructor  Says: 
"  Your  Course  is  Most  Complete. 

Edward  Arffman.  M.T..  writes-  "I  passed  a  four 
year*'  course  of  learning  in  hospitals,  served  in 
the  Danish Royal  Life  Guards,  was  a  physica ^di- 
rector took  three-year  course  in  Exammauon 
Theorv  and  Practice  in  Europe  and  now  have 
earned  mv  diploma  in  Mechano-Therapy.  Thank, 
f  r   It.    Your  course  is  mos:  complete. 


P.  W.  Dvment,  M.  T.,  writes: 

"In  mV  one  year's  practice  I  have  never  given  a 
single  treatment  for  less  than  12.50  and  the 
most  was  to.OO." 


Makes  $25  to  $30  Per  Day 


Self-Supporting  Women  Should  Take 
Up  Mechano-Therapy 

Edzabeth  J.  Mars.  M-T..  writes: 

"I  would  recommend  any  self-supporting 
woman  to  take  up  Mechano-Therapy  as .a  pre, 
fe<*ion  The  lessons  are  easy  and  plain,  and  there 
Is  no  trouble  in  understanding  them. 


"I  Am  Getting  a  Good  Practice  in  Mechano-Therapy." 

^^am^oh^a^oVbuInietl  and  getting  a  good  practice  in 
Meehano  Therapy,  which  goes  good  with  m>  profession  or 
Optometry." 

"Time  Spent  and  Price  of  Tuition  a  Fine 
Investment." 

Rev.  F.  E.  Hall,  M.  T..  writes. 

-The  time  spent  and  the  price  of  tuition  in  your 
cou^e  will  he  a  tine  investment.  1  put  the :  prin 
clples  I  learned  into  practice  and  demonstrated 
the  wonderful  fact?.'' 


Income  $15  Per  Day;  Formerly  a  Blacksmith 

S^-KaSKSE  i1S25B!Sa5SBB 

and  recommend  it  to  otners.     iue  iuou          hlack-mlth  with  an 
with  an  average  income  of  81  ■  a  da?. 


Mechano-Therapy  Worked  Wonders  Even 
in  the  Hands  of  a  Beginner. 

at  successful  cures.  Your  course  Is  >o  complete  In 
every  wav  that  the  student  who  has  earned  ad  I 
nloma  should   be  thoroughly  competent  to  take 
hisAceamong  the   other  practitioners  of  the 
healing  art.'' ____^^_ 


"I  Am  Doing  Very  WelL" 

Elizabeth  S.  Rosenstee'..  M.  T..  writes: 

-The  course  given  by  your  college  Is  plain. clear 
and  easily  comprehended.     Anyo  e  with  an  ordl 
narv  education  can  soon  master  the  course.  1  have 
succeeded  in  every  case  and  am  doing  very  well. 


Your  Instruction  Beyond  My 
Expectation 

Dr.  Louis  H.  Luetten.  M-T.,  writes : 

"I  thank  you  and  the  school  for  the  good  >ou 
have  done  me  through  y  ur  Instructions,  which 
have  been  beyond  my  expectations  entirely.' 


xccessful  Financially;  Scores  of  Satisfied  P**°™ 

SrrXteKS  ^omplain.    1  recommend  your 
course  as  thorough  and  practical 


Doing  Better  Financially  in  Mechano- 
Therapy  Than  Formerly  .n  the  Pro- 
fession of  Electrical  Engineering. 

*&££&&  better  financially  since  I  entered 

fo™perr.nV  There  f*  nS  doubt  of  one's  succeatla 
KSS^ThSS  M  t  .  Instruction.  M  taught 
are  carefuly  followed.  


One  of  Our  Most  Successful  Graduates 
"I  cleared  tSu.U)  aOow  all  ex 


,   located  In   New  York  CUV.  writes 
er.ses  in  four  days'  time."  ^^^^ 


wiTi^A  WAGE  ain^BA^WSff^,,, 

^'^T^^^H-fe^fayouneK.     U.e  the  coupon  on  the  page  oppo.-te. 
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POPULAR  ELECTRICITY 


The  Electric  Traveling 
Utility  Outfit 


Total  Weight 

of 

Complete    Outfit 

only 

3J  pounds 


Price, 

Express  Prepaid, 

only 

$6.50 


This  handy  little  electrical  outfit  is  simply  ideal  for  travelers.  Can  be  used  in  hotels,  on 
board  steamers,  at  summer  cottages  and  it  is  always  convenient  at  home.  It  consists  of  a 
2\  pound  iron,  at  the  base  of  which  is  a  curling  iron  heater;  a  1  \  pint  metal  dish,  fitted 
with  tight  fitting  lid  and  detachable  handle; 

The  stand  holds  the  iron  in  the  ordinary  position  while  in  use  for  ironing,  and  holds  the 
iron  upside  down  for  cooking,  making  the  iron  an  electric  stove.  The  entire  outfit  comes 
in  a  dainty  ooze  leather  bag  with  8-foot  connecting  cord  and  plug.     Price,  Express 


paid,  $6.50. 


Small  Electric  Motors 

This  Motor  will  develop  approximately  1  -30  H. 
P.,  and  will  operate  on  1 1 0  volts,  both  direct 
and  60  cycle  alternating  curreiit.  Is  very  efficient 
for  operating  various  toys,  window  displays,  small 
buffing,  grinding  and  polishing  wheels,  etc.  Con- 
sumes about  same  amount  of  current  as  8  c.  .p. 
lamp. 

Strongly  constructed;  laminated  fields;  laminated 
armature;  1 2  section  commutator;  uses  a  regular 
3- 1 6  inch  carbon  brush;  equipped  with  compres- 
sion grease  cups,  and  bronze  bearings,  assuring 
perfect  lubrication.  Weight,  4}  pounds;  height, 
5  inches.       Price,  express   paid,  $7.00. 


Other  Things  Electrical 


Shaving  Mirror $4.25 

Hot  Water  Cup 4.25 

Curling  Iron  Heater 3 .20  up 

Curling   Iron 3 .85 

Bread  Toaster 3 .85  up 

Luminous  Radiator 1 6.00 


Water  Heater $5.00  up 

Heating  Pad 5.00  up 

Coffee  Percolator 1 0.50  up 

Chafing  Dish 10.50  up 

Massage  Vibrator 26.00  up 

Foot  Warmer 7.80  up 

The  above  sent  express  prepaid  at  prices  given. 


ELECTRIC  SHOP  I 


Michigan     and ) 
Jackson  Blvds.  j 


Chicago,  III. 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


£XL 


=DQ= 


CLASSIFIED  ADVERTISING 

Advertisements  in  the  section  of  Popular  Electricity,  will  cost  40  cents 
a  line,  cash  with  order,  and  in  order  to  secure  proper  classification 
must  be  in  this  office    the   first  of  the  month    preceding  date  of   issue 
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AGENTS 


AGENTS  MAKE  BIG  MONEY  SELLING  OUR 
new  sign  letters  for  office  windows,  store  fronts  and 
glass  signs.  Any  one  can  put  them  on.  Write  today 
for  a  free  sample  and  full  particulars.  Metallic  Sign 
Letter  Co.,  400  N.  Clark  St.,  Chicago,  111. 


ELECTRIC  LIGHT  COMPANIES  EVERY- 
where  want  men  to  sell  electric  current  and  appliances. 
Learn  the  How  and  Why  by  reading  SELLING  ELEC- 
TRICITY, published  monthly  at  74  Cortlandt  St., 
New  York — $1.00  per  year. 

AGENTS  TO  SELL  DUTCH  COOKING  SET; 
sells  every  house.  Write  us.  Pace  Bros.  &  Sons 
Pottery  Co.,  Roseville,  Ohio. 

WANTED— BUYERS  AND  AGENTS  TO  SELL 
our  concrete  mixers,  cement  block  and  fence  post 
machinery.  Send  for  circulars  and  prices.  Address 
W.  L.  Keller  Cement  Block  Machine  Co.,  Kearney, 
Neb. 

EXCEPTIONAL  OPPORTUNITY  FOR  ENER- 
getic  solicitors  with  grit  and  selling  power.  Article 
absolutely  new  and  guaranteed.  Tremendous  seller. 
Everybody  buys  if  shown.  60c.  to  $2  profit  each  sale. 
Virgin  field  awaits  hustlers  everywhere.  Write  today. 
Sanitax  Co.,  2310  Wabash  Ave.,  Chicago. 

WONDERFUL  INVENTION— CANCHESTER 
Kerosene  Incandescent  Lamp  burns  with  or  without 
mantle;  6  times  brighter  than  electricity,  gas,  acety- 
lene or  gasoline  at  1-10  cost.  Burner  fits  any  lamp; 
saves  75  per  cent  oil.  No  trimming  wicks.  $10 
daily.  Beware  of  imitations.  Handsome  outfit  fur- 
nished. Canchester  Light  Co.  26  State,  Dept.  P.  E  , 
Chicago. _ 

BUSINESS  OPPORTUNITIES 


HOME  MAIL-ORDER  BUSINESS.  PLEASANT, 
Education,  Profitable  pastime.  Everything  furnished. 
Booklet  free.  Clarence  Wright,  1828  E  North  St., 
1  hiladelphia. 

CONCRETE— LEARN  HOW  TO  HANDLE 
this  material  by  reading  "Concrete,"  a  monthly  maga- 
zine devoted  to  the  uses  of  Portland  cement.  Practical, 
instructive  articles,  written  in  plain  English.  Sample 
copy,  ioc.  Yearly  subscription,  one  dollar.  Concrete 
Pub.  Co.,  299  Owen  Bldg.,  Detroit,  Mich. 

START  LEGITIMATE  MAIL-ORDER  MER- 
cantile  business  of  your  own;  possibilities  unlimited; 
cash  orders,  good  profits;  conducted  by  anyone.  We 
print  your  catalogs,  supply  everything;  sell  you  mer- 
chandise at  wholesale,  show  you  how,  on  small  in- 
vestment. Write  for  free  booklet  and  sample  catalog. 
Central  Supply  Co.,  Kansas  City,  Mo. 

LONG  ESTABLISHED  MAIL-ORDER  Busi- 
ness, good  for  $50  daily.  Easily  conducted  by  any- 
one, anywhere.  Satisfactory  terms.  Anderson,  6947 
North  Clark  St.,  Chicago. 
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BUSINESS  OPPORTUNITIES 


YOU  CAN  MAKE  FROM  $200.00  TO  $2500.-00 
in  addition  to  your  regular  salary  under  our  new  salary 
plan.  Special  opportunities  for  employees  of  elec- 
trical concerns,  telephone,  telegraph,  light  and  power 
companies,  etc.  Particulars  free  on  request.  Circu- 
lation Department,   Popular  Electricity,   Chicago,   111. 

LOVE'S  MYSTERIES— EXPLAINS  MAGNET- 
ic  Attraction,  Gaining  Affections  of  Opposite  Sex,  etc. 
316  priceless  pages.  Appropriately  illustrated;  $2.00. 
Circulars  free.  Auguster  Martens,  Publisher,  Bur- 
lington,  Iowa. 

i  DON'T  WORRY!?'  IF  CHRISTMAS  LEFT  YOU 
broke — you  can  make  lots  of  money  by  taking  advan- 
tage of  our  special  salary  offer,  without  interfering 
with  your  regular  work.  Ask  about  it.  Popular 
Electricity,  Circulation  Dept.,  Monadnock  Block, 
Chicago. 

PERSONAL  MAGNETISM  WINS— NO  DIF- 
ference  what  you  want,  develop  your  latent  forces  and 
succeed.  Helpful  books,  ioc,  25c  and  50c.  Catalogue 
free.     Elecscience  Institute,  6945  N.  Clark  St.,  Chicago. 

RAPID  CALCULATION  BY  "PRODUCTS  OR 
DIVIDENDS"  beats  any  machine.  Get  free  par- 
ticulars and  learn  the  system.  G.  A.  Christensen, 
Civil  Engineer,  Box  22-E,  San  Francisco,  Cal. 

MESMERISM— MAGIC    MONEY    MAKER 
Lecturing,    Healing,    Stage    Performances,    teaching 
by  mail.     We  furnish  everything  required.     "Secrets 
and  Wonders  of  Hypnotism"  free.     Elecscience  Inst., 
6947  N.  Clark  St.,  Chicago. 

ATTENTION— OUR  PROPOSITION  OFFERS 
you  best  chance  you  ever  had  for  making  easy  money 
and  lots  of  it.  Write  for  our  salary  plan.  Most  gen- 
erous ever  presented.  Popular  Electricity  Publishing 
Co.,  Monadnock  Block,  Chicago.         

BOOKS 


64-PAGE  BOOK,  HOW  TO  MAKE  STATIC 
Machine,  Telephone,  Electrotypes,  etc.  200  Illus- 
trations.     ioc  prepaid.   B.   K.  Bunch,  Marshall,  Mo. 

WANTED— EVERY  BOOKKEEPER  TO  READ 
"How  to  Become  a  Head-Bookkeeper,  Auditor  or 
Public  Accountant."  Worth  reading.  Will  send  it 
Free.     Chas.  A.  Sweetland,  4  Boyleston  Bldg.,  Chicago. 

HYDE'S  TELEPHONE  TROUBLES  AND  HOW 
to  find  them,  and  manual  of  cost  units,  combined  1909 
edition.  Price  25c.  copy.  Address,  Hyde  Pub.  Co., 
183  5th  St.,  Milwaukee,  Wis.     

EVERY  SMOKER  SHOULD  HAVE  OUR 
bully  little  book  which  tells  just  what  live  men  want 
to  know  about  cigars.  Frank  and  truthful.  Gives 
unprejudiced,  straight,  inside  information.  No  "ads." 
Send  ten  cents  silver.  Cuba  Nov.  Pub.  Co.,  Box  1383, 
Boston,  Mass. 


POPULAR  ELECTRICITY 


COINS  AND  STAMPS 


STAMPS,  ioo  FOREIGN,  10  CENTS;  40  U.  S., 
ro  cents.  Two  Tasmania  pictures,  4  cents.  F.  L. 
Foupal  Co.,  1410  Lowe  Ave.,  Chicago  heights,  111. 

OLD  COINS— $5.75  PAID  FOR  RARE  DATE 
l&$3  quarters.  $10  for  a  cent.  Keep  all  money  dated 
before  1880  and  send  10  cents  at  once  for  our  New 
Illustrated  Coin  Value  Book.  Size  4x7.  It  may  mean 
your  fortune.  C.  F.  Clarke  &  Co.,  L.  B.  12  Le  Rov, 
N.  Y. 

FOREIGN    STAMPS— 9    DIF.    JAPAN,    5C;    10 

Australia  5c,  7  Africa  5c:  250  mixed  Foreign  China, 
Chili,  etc.,  10  c.  70  dif.  Old  U.  S.,  worth  $1.50,  only 
ioc.  Stamps  bought.  H.  J.  Kleinman,  3643  N. 
Marshall  St.,   Philadelphia,   Pa. 

ELECTRIC  MATERIALS 

DRY  BATTERIES  RENEWED  BY  ANYONE 
for  jo  to  25c.  per  doz.  Good  as  new.  Formula  Si. 
Will  send  this  month  for  35c.  FAIRMOUNT  TELE- 
PHONE  CO.,  Leighton's  Corners,  N.  H. 

STORAGE  BATTERIES,  6  VOLTS,  60  AM- 
peres,  S7.50.  Electrolytic  Rectifiers,  charge  batteries 
from  alternating  current,  $5.  Electrical  Supply  Co., 
York,    Pa. 

SAVE  MONEY— RENEW  OLD  DRY  BATTER- 

ies;  make  good  as  new;  cost  verv  little.  Full  instruc- 
tions 25c.  Guaranteed  correct.  'NORTHERN  SUP- 
PLY CO.,  Battery  Department  3,  3455  N.  Hamilton, 
Chicago. 

FOR  SALE 


LUBRICANTS,  ASBESTOS,  GRAPHITE  AND 
mica  candles  for  loose  pulleys  and  shaftings;  no  drip; 
no  dirt;  economical.  Swain  Lubricator  Co.,  250  E. 
Lake  St.,  Chicago. 

FOR  SALE— COMPLETE  SET  OF  CASTINGS, 

with  blue  prints  of  3-4  h.  p.  gasoline  stationary  engine; 
includes  governor  and  timer,  screws,  etc.  $10.  Comet 
Motor  Works,  17  W.  Madison  St.,  Chicago,  111. 

FOR  SALE— ENGINEERING  LIBRARY  (12 
Vols.)  in  good  condition.  Bound  in  half  red  morocco. 
Covers  every  branch  of  engineering.  Cost  $50.00; 
my  price  $15.00.  Address  Henry  Ward,  124  E.  '52nd 
St. - 

HELP  WANTED 

FOR  SALE— "TESLA  COILS"  8  AND  12  IN. 
spark.  $10.00  and  $15.00  without  condenser.  Glen 
McWilliams,  501  S.  Broadway,  Decatur,  111. 

WANTED— YOUNG  MEN,  16  TO  20  YEARS, 
to  learn  armature  and  field  winding,  motor  assembling 
and  testing.  Address  Motor  Manufacturer,  care 
Popular  Electricity,  Chicago. 

HELP  WANTED— IF  YOU  WILL  BUY  A 
slightly  used  A.  S.  C.  Cyclopedia  from  me  and  study 
it  you  will  not  be  looking  through  the  "Help  Wanted" 
column  for  employment.  I  can  furnish  any  subject 
at  a  great  saving  to  you.  M.  C.  Suttle,  McLeansboro, 
Illinois. 

WANTED— YOUNG  MEN  WHO  CAN  FUR- 
nish  references,  to  become  traveling  salesmen;  ex 
perience  unnecessary;  WRITE  TODAY  FOR  FULL 
PARTICULARS.  Bradstreet  System,  Dept.  L., 
Rochester,  N.  Y. 


THE  UNITED  TRADE  SCHOOL  CONTRACT- 
ing  Co.,  conducts  a  trade  school  and  wants  men  to 
learn  plumbing,  bricklaying,  or  electrical  trade.  No 
expense  and  hundreds  have  learned  in  a  few  months. 
Steady  work  guaranteed.  Address  120  E.  9,  Los 
Angeles. 

AGENTS— I  POINT  THE  WAY  TO  SUCCESS 
to  any  agent  who  will  follow  my  course.  I  have  shown 
thousands  how  to  make  money.  I  can  show  YOU. 
My  goods  and  business  methods  have  lifted  mort- 
gages, built  homes  and  scattered  prosperity  every- 
where. Write  today  for  the  "SAYMAN  PLAN" 
and  FREE  SAMPLES.  419  Sayman  Bldg.,  St. 
Louis,  Mo.  

CHAUFFEURS— $5  PER  DAY  PAID  TO  COM- 

petent  automobile  drivers;  a  complete  instruction 
book  that  will  qualify  you  for  these  positions  will  be 
sent  postpaid  for  25c.  This  valuable  book  tells  all 
about  driving  and  adjusting  automobiles;  explains 
all  gasoline  engine  troubles;  satisfaction  guaranteed 
or  money  refunded.  George  N.  Pearson,  Bala,  Pa., 
Desk  E. ^^___ 

WANTED— 1000  CHAUFFEURS  AND  REPAIR 
Men.  Our  demand  for  automobile  engineers  exceeds 
the  supply;  calls  for  men  of  intelligence  and  mechani- 
cal bent,  capable  of  commanding  $100  to  $150  monthly 
upon  graduation.  Resident  courses  $i5~$5o.  Home 
correspondence  courses  completed  by  practical  road 
and  shop  work  at  any  of  our  branches  or  affiliated 
schools,  highly  successful.  Look  This  Up.  .Auto 
Schools  of  America,  1680  Michigan  Ave.,  Chicago. 

WANTED  IMMEDIATELY— RAILWAY  MAIL 

clerks,  Custom  House  clerks,  many  spring  examina- 
tions. Salary  $600  to  $1500.  Steady  work.  Short 
hours.  Annual  vacation.  Salary  twice  monthly. 
Thousands  to  be  appointed  during  1910.  Country 
and  city  residents  equally  eligible.  Common  educa- 
tion sufficient.  To  advertise  we  are  preparing  can- 
didates free.  Write  immediately  for  Schedule  showing 
examination  places  and  dates.  Franklin  Institute, 
Dept.  O.,  58  Rochester,  N.  Y. 

INSTRUCTIONS 


INSTRUCTIONS— I  CAN  SUPPLY  ANY  SUB- 
ject  A.  S.  C.  reference  library,  at  a  great  saving  to  you. 
or  if  you  have  a  set  of  A.  S.  C.  Books  you  wish  to  sell, 
I'll  pay  you  a  reasonable  price  for  them.  What  do 
you  say?     M.  C.  Suttle,  McLeansboro,  III. 

MISCELLANEOUS 


GASOLINE  ENGINE  CASTINGS,  COMPLETE 

set  of  castings  for  one  horsepower  Marine  Engine. 
Just  the  thing  to  pull  a  small  Dynamo.  $8.00  per  set. 
Murray    &  Allender,  Fairfield,  la. 

FLYING  MACHINE  DEMON  25c,'  FRENCH 
Monoplane,  75c,  Model  Aeroplane  $1.25.  Build  your 
own  man-carrying  machine;  instructions  $1.00.  Write 
us.     Box  133,  Sta.  A,    San  Antonio,  Tex.     • 

MAKE    YOUR    OWN    CUTS    AND    MIRRORS 

by  our  simple  chemical  processes.  Each  formula 
complete  ioc.     Banner  Supply  Co.,  Moline,  111. 

BECOME  A*  MAGICIAN— WE  HAVE*  THE 
latest  up-to-date  Sleight  of  Hand  Tricks  andjMagic. 
Catalog  free.  Thorn-Mickey  Co.,  546  Rockefeller 
Bldg.,  Cleveland,  Ohio. 


POPULAR  ELECTRICITY 


MECHANICAL  AND  ELECTRICAL  DRAW- 
ings,  tracings,  blue  prints,  and  designs  made.  Good 
work.  Satisfaction  guaranteed.  Prices  right.  Send 
sketches  for  estimate.  J.  W.  Whitaker,  Francesville, 
Ind. 

HAND  PASTE— REMOVES  ALL  DIRT  AND 
stains  from  the  hands.  5c.  will  make  $1.00  worth  at 
store  price.  Directions  for  making  this  paste,  25c. 
Johnson  &  Bell,  275  12th  St.,  Brooklyn,  N.  Y. 

FREE  TCTALL— OUR  ILLUSTRATED  CATA- 
logue  of  tricks  and  novelties,  etc.  National  Trick  & 
Novelty  Co.,  Dept.  B.,  2806  State  St.,  Chicago,  111. 

ANYBODY  CAN  MAKE  GOOD  CUTS  WITH 
my  simple  zinc  etching  process;  price,  $1;  specimens 
and  particulars  for  stamp.  T.  M.  Day,  Box  E.,  Wind- 
fall, Ind. 

ARE  YOU  INTERESTED  IN  THE  TELE- 
PHONE BUSINESS  ?  Write  for  our  premium  offer. 
Western  Telephone  Journal,  Vinton,  Iowa 


WE  MANUFACTURE  GLASS'PAPER.  PLAIN 
glass  windows  made  to  look  like  real  stained  glass. 
Easily  applied  and  beautifies  the  home.  Something 
new  for  agents.  Two  sheets  of  this  glass  paper  sent 
as  a  sample  with  catalogue  in  colors  and  complete 
instructions  on  receipt  of  10  cents.     S.  H.  Parrish   &: 

Co.,  216  Clark  St.,  Chicago. 

~BEST  PRICES— MOST  COMPLETE  LINE  IN 
Chicago— of  rubber  stamps,  daters,  check  protectors, 
stamping  specialties,  etc.  Big  illustrated  catalog  free. 
Special  short  time  offer— 10c.  a  line,  (of  3  in.  or  less) 
on  all  rubber  stamps.  Any  style  type— cushion  or 
moulding  mounted.     Send  me  your  order  today.  Theo. 

Hebling,  709  Marquette  Bldg,.  Chicago. , 

THREE  THOUSAND  FORMULAS— MY  368- 
pao-e  volume  of  recipes  and  trade  secrets,  cloth  bound, 
onTv  40c,  prepaid.  Worth  dollars.  Satisfaction  guar- 
anteed. SPECIAL— Return  this  ad  and  I  will  in- 
clude 3  months'  subscription  to  Mechanical  Digest. 
Digest  alone  for  3  months,  10c.  Wiley  Sanderson, 
Dept.  E,  Ypsilanti,  Mich. 

MOTORS 


100  CARDS  PRINTED  50c.  POSTPAID  ANY- 
where.  Card  j  Printing  Co.,  5213  Carpenter  St., 
Chicago. 

GUMMED  LABELS— 3000  FOR  Si. 00  POST- 
paid.  Any  size  up  to  1x2.  Two  colors.  All  work 
satisfactory  or  money  back.  Trial  order  convinces. 
Send  for  FREE  samples.  E.  Terrance  Mfg.  Co. 
Belmar,  Pittsburg,  Pa. 

"LIGHT,  HEAT,  MAGNETISM  AND  ELEC- 
TRICITY are  all  one  and  the  same  thing."  If  you 
want  to  know  what  they  are,  send  fifty  cents  (50c.} 
for  a  copy  of  a  pamphlet  to  A.  M.  Howland,  El  Paso, 
Texas.  

SEND  2C.  STAMP  FOR  OUR  NEW  ILLUS- 
trated  catalog  of  electrical  books  you  should  have,  and 
particulars  of  our  special  offer,  "An  Electrical  Library 
Free."  Popular  Electricity  Book  Department,  Mo- 
nadnock  Block,  Chicago,  111. 

MOTION  PICTURE  MACHINES,  FILM 
Views,  Magic  Lanterns,  Slides  and  similar  Wonders 
For  Sale.  Catalogue  Free.  We  also  Buy  Magic 
Machines,  Films,  Slides,  etc.  Harbach  &  Co.,  809 
Filbert  St.,  Philadelphia,  Pa. ___ 

"23  FOR  DIRT."  CLEANS  EVERYTHING. 
Everybody  needs  it.  Ask  your  dealer,  or  send  10c. 
for  can.  Agents  wanted  everywhere.  C.  C.  C,  403 
S.  1 2th  St.,  St.  Louis,  Mo. 

GOLD  FISH  AND  AQUARIUMS  THE  MOST 
charming,  interesting  and  least  troublesome  of  pets. 
Our  fish  are  raised  from  choice  stock  of  hardy  breed 
adapted  to  aquarium  life.  Our  gold  fish  book  given 
for  the  asking.  The  Pioneer  Aquarium  Mfg.  Co., 
gold  fish  hatchery,  Racine,  Wis. _ 

MAKE  MIRRORS  AT  HOiME.  BIG  PROF] 
with  little  outlay.  One  18x36  in.  mirror,  costs  ^2.00 
to  $5.00.  You  can  silver  a  glass  this  size  for  20c. 
Send  50c.  in  stamps  or  money  order  and  we  will  sen- 1 
you  EXPLICIT  DIRECTIONS  how  to  do  it;  also 
how  to  emboss,  grind,  foil,  gold  leaf,  frost  chip  and 
make  imitation  stained  glass.  How  to  transfer  pnol 
on  glass,  bore  holes  in  glass  and  cut  skylights.  ( reorge 
L.  Patterson  &  Co.,  Dept.  4,  Brooksville,  Ky. 


BARGAINS— ALTERNATING  AND  DIRECT 
current  motors,  dynamos,  also  plating  dynamos,  all 
makes,  sizes,  sold,  bought  and  repaired.  Eugene  L. 
Richter  Electric  Co.,  N.  E.  Cor.  Ubier  and  Columbia 
Ave.,  Philadelphia,  Pa.  ^ 

MUSICAL  INSTRUMENTS 


MAKE   VIOLINS-FULL   SIZED   PLANS    50c 
silver.     Ross     &    Co.,    Dept.    M.,    Blanchard    Hall 

Los  Angeles,  Cal. 

PATENTS  AND  INVENTIONS 


MODELS    MADE    FOR    INVENTORS.     LOW 

prices.     S.  H.  Merryman,  Towson,  Md.  

PATENTS  PROCURED  FOR   TEN  DOLLARS 
Attorney's  fees.    Twenty  years'  experience.    M.  Pierce, 

Downing  Building,  New  York. . 

PATENTS  SOLD  FOR  5  TER  CENT.  WE 
force  sales  by  constant  advertising      Send  for  plan. 

Patent  SalesCo..  MerchantviUe,  N.  J. 

PATENT— ADVICE  AND  BOOKS  FREE. 
Hi-hest  references.  Best  results.  1  procure  patents 
that  protect.     Watson  E.  Coleman    Patent    Lawyer, 

612  F.  St.,  N.  W.,  Washington,  D.  C. 

-^XsOn7fENAYIcF&  LAWRENCE,  PATENT 
Lawyers.  616  F.  Street,  Washington,  D.  C  Estab- 
lished   49    years.     Best    references.     Careful     work. 

Terms  moderate.     Booklet  and  a<U  u  e  FRfcfc. 

TWO  BOOKS  FREE-SHEPHERD  &JCAMP- 
bell,  Patent  Attorneys,  2196  McGiil  Bldg.,  W«*«f 
ton,  1).  C;    246  Canal  St.,  New  York;    KLunball  Bldg., 

Boston.     Prompt  service. 

"  PROTECT      YOUR      IDEAS -PATENT 
cured  or  our  application   fee   refunded      Advice  and 
,)()oklet  free.     tffio  B.  Stevens   &  Co.,  A  torncys |,  800 
,,th  St.,  Washington,  I).  C;    ,o«  Monadnock  Block, 

Chicago.     Established  1864. . 

PATENTS,  SOUND  AND  PROWECTIVE,  bring 
p^s^inventora.     J.  B   CraUe   &  Co.,  Patent  At 
Eorneys,  Crallc  Bldg.,  Washington     D.  C.     Write  Eoi 
our  free  new  book  and_method  without. delay. 


POPULAR  ELECTRICITY 


PATENTS  SECURED— INVENTOR'S  POCKET 
Companion  free.  Send  description  for  free  opinion 
as  to  patentability.  W.  N.  Roach,  Jr.,  Metzerott 
Bldg.,  Washington,  D.  C. 

HAVE  YOU  AN  IDEA?  WRITE  FOR  OUR 
books,  "Why  Patents  Pay."  "ioo  Mechanical  Move- 
ments," Perpetual  Motions— 50  illustrations.  Mailed 
free.  F.  P.  Dietrich  &  Co.,  Patent  Lawyers,  Wash- 
ington,   D.   C. 

PATENTS— H.  W.  T.  JENNER,  PATENT  AT- 
torney,  and  mechanical  expert,  608  F.  Street,  Washing- 
ton, D.  C.  Established  1883.  I  make  an  investiga- 
tion, and  report  if  patent  can  be  had,  and  the  exact 
cost, 
tered 


Send  for  full  information.     Trade-marks  regis- 


PATENTS  OBTAINED  OR  NO  CHARGE 
made.  Easy  payments;  15  years'  official  Examiner 
U.  S.  Patent  Office;  unexcelled  facilities.  Patents 
advertised  for  sale  free.  Send  sketch  for  free  search 
and  report  on  patentability,  also  illustrated  inventors' 
guide  book.     E.  P.  Bunyea  Co.,  Washington,  D.  C. 

MACHINE  DESIGNING  AND  DRAFTING— 
Ideas  developed  to  their  correct  mechanical  design. 
Unsuccessful  inventions  re-designed,  simplified  and 
improved.  Mechanical  problems  solved.  Automatic 
high-speed  machinery  a  specialty.  If  in  trouble  write 
our  Engineering  Dept.  INDUSTRIAL  NEWS  BU- 
REAU, Ithaca,  N.  Y. 


PICTURES  AND  POST  CARDS 


25  BEAUTIFUL  POSTCARDS,  ALL  DIFFER- 
ent,  for  25c.  Some  of  them  retail  at  5c.  and  10c. 
each.     Hudson  Novelty  Co.,  Port  Ewen,  N.  Y. 

SEND  ME  25c.  AND  GET  15  BEAUTIFUL 
views  of  Grand  Rapids,  the  furniture  city.  J.  C. 
Seven,  646  Wealthy  Ave.,  Grand  Rapids,  Michigan. 

SELL  YOUR  KODAK  NEGATIVES— SEND 
us  proofs  and  10c.  to  cover  cost  of  submitting  to  adver- 
tisers. As  soon  as  buyer  is  located  we  will  make  you 
offer.  Photo  Advertising  Co.,  Dept.  2,  4219  Wilcox 
Ave.,  Chicago. 

SCHOOLS 


$200  TO  $600  MONTHLY  EASILY  MADE  FIT- 
ting  eye  glasses.  Short,  easy  mail  course.  Reduced 
tuition.  Big  demand  for  opticians.  Write  today  for 
free  "Booklet  O,"  National  Optical  College,  St.  Louis. 

TELEGRAPHY  TAUGHT  THOROUGHLY  and 
quickly— also  "Wireless."  Superior  methods;  posi- 
tions guaranteed;  catalog  free.  Write  today.  Eastern 
School  of  Telegraphy,  Box  60,  Lebanon,  Pa. 

CIVIL  SERVICE  EMPLOYEES  ARE  PAID 
well  for  easy  work;  examinations  of  all  kinds  soon; 
booklet  50,  describing  positions  and  telling  easiest  and 
quickest  way  to  secure  them,  is  free.  Write  for  it 
now.     Washington  Civil  Service  School,  Washington, 


AUTOMOBILE  SCHOOL— LEARN  THE  AU- 
tomobile  business,  repairing  and  driving,  in  which 
you  can  earn  good  wages  and  have  healthful  and  pleas- 
ant work.  We  give  a  thorough  and  practical  course 
in  road  work  and  repairing.  For  full  particulars 
address  Academy  of  Automobile  Engineering,  1420 
Michigan  Ave.,  Dept.  "C,"  Chicago,  111. 


WIRELESS 


WIRELESS,  ELECTRICAL  AND  HIGH  |FRE- 
QUENCY  APPARATUS,  loro  catalog  for  stamp. 
Walter  W.  Hartman,  Clay  Center,  Kan. 

ATTACHMENT  FOR  MORSE  KEY— CON- 
vert  your  old  key  to  a  wireless  key  Price  of  attach- 
ment fitted  with  heavy  alloy  contacts,  mounted  on 
finished  base  with  binding  posts,  $2.50.  Complete 
with  key,  $4.00.  Anderson  Wireless  Apparatus  Co., 
Sheidley  Bldg.,  Kansas  City,  Mo. 

WIRELESS     TELEGRAPH— WE     CARRY      A 

full  and  up-to-date  line  of  instruments  for  amateurs 
and  professionals.  Stamp  for  catalogue.  Empire 
WTireless  Exchange,  230  W.,  in  St.,  New  York  City. 

SILICON,  EXTRA  SPECIAL  QUALITY,  35c. 
per  ounce.  Quantity  limited,  order  at  once.  Add  5c. 
for  postage.  Iron  Pyrites,  for  detectors,  35c.  per 
ounce,  5c.  added  for  postage.  John  Petri,  217  A.  W. 
22nd   St.,    Chicago,   111. 

SPECIAL  PRICES— 1 000-OHM  WIRELESS  RE- 
ceiver,  double  pole,  special  thin  diaphragm  wound  with 
copper  wire,  $1.75.  "National"  receiving  condenser, 
30c.     Waterhouse   Bros.,    Bourne,   Mass. 


ALUMINUM— SEND  FOR  PRICE  LIST  ON 
wire,  sheet,  ingot,  solder,  and  dental  plate.  Also  brass, 
copper,  lead  and  platinum.  John  Petri,  217  A  West 
22nd  St.,  Chicago,  111. 

FREE  TO  WIRELESS  EXPERIMENTERS— 
Wanted,  wireless  experimenters  to  do  original  work  at 
home  during  leisure  hours.  We  will  pay  liberally  for 
your  work.  Here  is  a  chance  for  young  students  and 
other  wireless  workers  to  earn  some  money  and  a  wire- 
less education  during  your  spare  time  and  without  any 
expense  on  your  part.  Apply  as  this  opportunity  may 
not  be  offered  you  again.  Address  Experimental 
Department,  Collins  Wireless  Bulletin,  Newark,  N.  J. 

1000  OHM  RECEIVERS  $1.75.  VERY  SENSI- 
tive  and  reliable.  Complete  long  distance  receiving 
sets  with  pair  receivers  (resistance  of  receivers  2000 
ohms),  $12.25.  Double  slide  tuning  coils,  $3.50. 
Fixed  receiving  condensers,  30c.  Send  stamp  for 
circulars.     T.  Alden  Wireless  Co.,  Campello,  Mass. 

TO  WIRELESS  EXPERIMENTERS  EVERY- 
where:  Free  Detectors.  I  have  discovered  a  new 
crystal  detector  and  claim  it  is  superior  to  any  other. 
I  have  a  great  quantity  on  hand  and  will  be  glad  to 
furnish  large  crystals  F  EE  to  all  who  apply,  as  I 
want  your  opinion.  I  would  like  wireless  experimenters 
everywhere  to  try  this  detector  at  my  expense.  Apply 
at  once  by  mail  to  William  Dubilier,  54  &  56  Clinton 
St.,  Newark,  N.   J. 

TYPEWRITERS 


IT'S  A  SHAME— GOOD  REMINGTONS,  $15.00 
to  $24.00,  rebuilt  $33.00,  sell  them  all.  Olivers,  Under- 
woods, Smiths,  150  stock.  Rentals  $1.00  applies. 
Ribbons  15c.     Knight's,  241  N.  12th,  St.  Louis,  Mo. 


MAGIC 


POCKET     TRICK      FREE 

Catalog-  included,  send  4c  stamp 
Dept.  17  2  70  W.  39th  St.,  NEW  YORK. 


POPULAR  ELECTRICITY 


» 


Vibrate  Your  Body 
And  Make  it  Well 


You  have  no  right  to  be  sick. 

Pain,  suffering  and  disease  are  unnatural, 
they  are  wrong.  It  is  your  duty  to  be  well. 
Don't  try  to  stand  pain—  CURE  IT.  No  matter 
what  ails  you— even  if  others  have  told  you  that  your  case  was 
incurable— DON'T  GIVE  UP  HOPE.  The  great  natural  forces 
Vibration  and  Electricity,  are  curing  more  people  today  than  all 
the  drugs  and  doctors  in  the  world  put  together. 
THE     WHITE     CROSS     ELECTRIC    VIBRATOR 

combines    both  of   ibese  great  natural   curative  agents.     It  gives  you  your  choice  of 

C°  Vibration    Faradic  and   Galvanic  Electricity,  either   separately  or  in 

combination,  just  as  you  wish.     It  relieves  pain  instantly,  and  its 

cures  are  permanent. 

The  White  Cross  Electric  Vibrator  cures  the  cause  of  dis- 
ease     It  sends  the  rich,  red  blood  leaping:  and  coursing    through 
your  veins  and  arteries  straight  to  where  the  disease  be- 
ams.    It  tones  up  your  nerves  and  muscles   and  every  vital 
organ      It  makes  you  fairly  tingle  with  the  joy  of  living. 
Don't  neglect  the  FIRST  symptoms.     If   you    feel 
"run  down  "    "out  of    condition,"  if  you  just  feel      out  of 
sorts"  generally,  something  is  wrong.    The  mojf  «r«- 
ous    diseases   creep    upon    you    unawares.     1  he    VV tiite 
Cross  Electric  Vibrator  fills  your  body  so  full  of  vigor- 
ous,   robust    health  that    pain    and   disease  cannot   find  a 
foothold. 

FREE  BOOK 

"Health  and  Beauty 


Curing  Stomach  Trouble 
with  Vibration. 


Combined  Electric  Bath  and 
Vibratory  Treatment. 
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VIBRATION  FOR    THE    RACKING 
BACKACHE    OF    WOMEN 


CURES    THESE     DISEASES 
AND  MANY  OTHERS 

Headache  Nervous  Debility 

Catarrh  Bright 's  Disease 

Insomnia  Heart  Trouble 

Toothache  Deafness 

Indigestion  Stomach  Trouble 

Rheumatism        Scalp  Disease 
Neuralgia  Constipation 

Earachei  Lumbago 

All  these  and  dozens  of  other  chronic 
and  acute  diseases  instantly  relieved 
and  permanently  cured  by  Vibration 
and  Electricity.  Get  our  wonderful 
free  book,  "Heallh  and  Beauty." 
THEN  you  will  know. 


SEND  TODAY  for  the  magnificent  free  book,  "Health 
and  Beauty."  This  valuable  work  tells  you  all  about  the  hu- 
man body  in  health  and  disease  in  terms  so  plain,  so  clear, 
that  anyone  can  understand.  It  tells  you  how  you  cancer 
well  and  keep  well,  no  matter  zvhat  your  trouble  is.  11ns 
book  was  not  written  for  surgeons  and  physicians,  but  for 
you.     Every  page,  every  line,  is  thrillingly  'nteresting. 

Besides,  this  book  tells  you  all  about  the  wonderful  White 
Cross  Electric  Vibrator— w .-hat  it  has  done  for  thousands 
of  others  and  what  it  will  do  for  you.  It  tells  you  about 
t'.e  very  special  offers  which  we  are  making,  for  just  a 
I  short  time,  on  this  wonder-working  instrument,  and  how 
won  can  get  a  White  Cross  Electric  Vibrator  on  a  genuine 
iroo  trial.  Your  name  and  address  brings  this  intensely  interest- 
in-  book  by  return  mail.  Sign  the  coupon  and  mail  it  to  us  at  once. 


Making  the  Hair  Beautiful 
with  Vibration. 


Vibrating  Chair  Free 

With  the  White  Cross  Electric  Vibrator,  you  can  transform  any 
ordinary  household  chair  into  a  Vibrating  Chair  equal  in  every 
respect  to  those  used  in  the  bi  ^hospitals  and sanitariums.  Too ican 
ghe  yourself  ho  same  treatments,  including  th,  famous  Swedish 
Movement  treatments,  that  specialists  and  sanitariums  charue  *2.ui,  to 
J  ,  This  is  only  one  of  the  many  marvelous  thlngrs  that 
White  Cross  Electric    Vibrator  exclusively. 


i*:;.(in  apiece 

can  be  done  with  the 


Send  Coupon  Today 
For  Free  Book 

DON'T  DELAY  A  MINUTE.    Whether  yon 

Sick  or  weU,yoat ild   lend  for  this  I k  anyway 

You  cannot  tell  when   you  may  need  it  and  Deed.il 
badly.    When  you  do  there  will  b»    io  time  to  send 
f,,r  it.  Learn  today  what  vibration  will  do  for  yon 
—for  all  vour  loved  ones.    Learn  all  aboui  its  won- 
derful   health-giving    power,.       [WB    *0W    *0a    °horfli 

savo  all  doctor   bills  and  cure  youfself  ngbt  at  Home 
without  expense. 
SEND  NO  MONEY,  jnat  yont   name  and   address 

the  coupon.     But  zi-rile  today. 

LINDSTROM,  SMITH  CO. 


Dept 


253  LaSalle  Street 
1402  CHICAGO 


/ 


LINDSTROM, 
SMITH  CO., 

2^  'iSalle  St., 
Dep'  1402  CHICAGO 

Wiih bligatloni 

on    me,    please    send 
free,      prepaid       youi 
book     Health  ■    '  Beau- 
ty," on  treatmeni  oi 
,■      by    \  Ibi  -ei    ii     tnd 
trlcitj       \    o   trco    trial 


Wame. 


Address 


L 
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Not 
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Wireless 
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q  All  over  the  country  today  the  big 
wireless  telegraph  and  telephone  cor- 
porations are  endeavoring  to  get  reliable, 
trustworthy  operators. 
q  The  demand  is  greater  than  the  sup- 
ply— good  men  are  scarce.  It's  the 
golden  opportunity  for  the  young  man 
of  brains  and  ability. 

A  Complete  Course  for 
Wireless  Students 

The  American  Wireless  Institute,  which  is  the 
most  complete  school  of  its  kind  in  the  United 
States,  is  now  preparing  hundreds  of  young  men 
and   women   to   fill  positions  of  trust  as  wireless 

operators.  .„  ,,     . 

We  teach  by  the  only  satisfactory  method — 
practical  working  experience.  Our  study  rooms 
are  filled  with  complete  wireless  instruments- 
students  get  the  actual  experience  of  sending  and 
receiving  messages.  . 

We  educate  our  students  in  Wireless  construction 
in  all  its  branches— teach  them  the  proper  care  and 
use  of  all  instruments  in  Wireless  work. 

Wireless  Operators  Get 
Big  Salaries 

The  pay  for  Wireless  operators  'and  engineers 
ranges  from  $60  to  $175  per  month,  according  to 

But  'this  is  not  all— think  of  the  vast  opportuni- 
ties offered  in  the  Wireless  field,  for  the  young  man 
who  is  industrious  and  reliable. 

Big  corporations,  with  millions  of  capital,  are 
entering  this  field  and  there  is  absolutely  no  limit 
to  the  advancement  offered  to  the  man  with  push 
and  ability.  ,  ,       .     „     .     ..      , 

Every  young  man  who  is  mechanically  inclined 
should  have  our  catalog — it  gives  complete  details 
of  our  course — shows  you  plainly  how  we  teach  you 
to  become  a  Wireless  operator. 

Positions  Waiting  for 
Our  Students 

We  are  continually  receiving  at  "our  pofnce/~re- 
quests  from  every  part  of  the  country  for  trained 
men,  and  it  is  an  easy  matter  for  us  to  find  good 
positions  for  our  students  as  fast  as  they  fit  them- 
selves for  practical  work. 

Don't  let  this  chance  slip  by.  Sit  down  right 
now  and  write  for  our  prospectus.  We  will  send 
complete  details  by  return  mail. 

AMERICAN  WIRELESS  INSTITUTE 


27  William  Street 


New  York,  N.  Y. 


If  you  are  a  Wireless  Operator  or  are 
building  Wireless  Telegraph  Equipment 
you  will  want  to  join 

Popular  Electricity  Club 

Send  for  particulars  and  membership  blank. 

You  will  also  want  this  splendid 

WIRELESS  BOOK 


THE  STORY  OF 
THE  WIRELESS 
TELEGRAPH 

Non-Technical 
In  Plain  English 

Illustrated 

Sent  with  one  year's 
subscription  (new  or 
renewal)  to  Popular 
Electricity  for  $1.50 


Popular  Electricity  Pub.  Co. 

Monadnock  Block  ::  CHICAGO,  ILL. 


I  enclose  herewith  $1.50,  for  which  enter  me  for 
one  year's  subscription  to  Popular  Electricity  and 

send  me  The  Story  of  Wireless  Telegraphy. 

Name 

Address 

City 

State 
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Seventeen  Cents  a  Day 

Buys  an  Oliver  Typewriter! 

This  amazing  offer-the  New  Model   Oliver  Typewriter  No.  5  at  V  cents  a  day-*  open 

t0  eVe^^;^^"mmenslv  popular  plan  of  selling  Oliver  Typewriters  on  little  easy 
parents  ^e^a'Xnment  of  Lghand  m  favor  of  clean,  legible,  beantiful  l^mUna  ,s 
the  next  great  step  in  human  progress..  ^^^  ^  ^  of  ^.^   and   •„   all   })1,,_ 

fessions— the  use  of  pen-and-ink  is  largely  restricted   to 
the  writing  of  signaiun 

Business  Colleges  and  High  Schools,  watchful  of 
the  trend  of  public  sentiment,  are  training  a  vast  army 
of  young  people  in  the  use  of  Oliver  Typewriters. 

The  prompt  and  generous  response  of  the  Oliver 

Typewriter   Company    to    the    world-wide    demand    for 
universal   typevrriting',  gives  tremendous    impetus   to   the 

movement. 

The  Oliver,  with  the  largest  -air  of  any  type- 
writer in  existence,  was  the  logical  machine  to  take 
the  initiative  in  bringing  about  the  universal  use  «.t  type- 
writers.    It  always  leads'. 

Save  Your  Pennies  and  Own  an  Oliver 

This  "17-Cents-a-Day"  selling  plan  makes  the  Oliver  a-  easy  to  own  as  to  rent.     It  places 

the  machine  within  easy  reaeh  of  every  / «-ever.v  individual.      A  man  -      cgar  n , 

n  woman's  "nin  money   —will  buv  it.  ■ 

TierJ  on  small  salaries  can  now  afford  t n  Olivers.     By  utilizing  spare  ments  to, 

oractice  they  may  fit  themselves  for  more  important  positions. 

for  the  machine. 


Mechanical   Advantages 

The  Oliver  is  the  most  highly  perfected  typewriter 
on  the  market— hence  its  100  \ 

Amon0,  its  scores  of  conveniences  ;n<': 

— the   Balance   Shift 

— the   Ruling    Device 

— the   Double    Release 

—the  Locomotive   Base 

— the  Automatic  Spacer 

— the  Automatic  Tabulator 

— the   Disappearing   Indicator 

—the  Adjustable   Paper  Fingers 

—the  Scientific  Condensed   Keyboard 


Service    Possibilities 

The  Oliver  Tvpewriter  turns  oui  more  work-^of 
better  quality  and  greater  variety  than  any  other  writing 
machine.  Simplicity,  strength,  <  operation  and  visi- 

bility are  the  corner  stonesof  its  towering  supremacy  in 

— Correspondence 
—Card    Index  Work 

Tabulated    Reports 

Follow-up   Systems 
— Manifolding   Service 
— Addressing   Envelopes 
— Workmg  on  Ruled   Forms 
— Cutting   Mimeograph  Stencils 


Can  you  spend  17  Cents  a  Day  to  better  advantage  than  in  the  purchase  of  this  wonderful  machine? 
Write  for  Special  Easy  Payment  Proposition  o  ne  nearest  Oliver  Ag. 

The  Oliver  Typewriter  Co.,  47-55  Dearborn  St.,  Chicago,  Ills. 

i»        i    -  i.-i..,  «rw  it  \    wIhm   writing  i"    Advertisers. 
For  our  Mutual  Advantage  mention  Popular  Electrlcltj 
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ELECTRICITY 
BOOK  FREE 

Profusely  Illustrated  with  Photos  from  Life. 

Write  for  it  today. 

This  splendid  book  is  compiled  from  the  best  authorities 
In  the  world.  Explains  how  electricity  as  supplied  by  inex- 
pensive batteries  cures  Rheumatism,  Dyspepsia,  Insomnia, 
Liver  and  Kidney  Trouble  and  all  nerve  affections  and  dis- 
eases due  to  poor  circulation.  Explains  how  to  enjoy  the 
famous  electric  baths  and  beauty  and  health  massage  at 
home  at  little  cost. 


i 


This  book  also  lists  the  latest  Improved  Batteries  (Prices  $1.95 
to  $24.00),  which  we  send  on  10  days'  free  trial. 

DETROIT    MEDICAL    BATTERY    CO. 

299  Majestic  Bldg..  Detroit,  Mich. 

Write  today  for  our  free  book. 

Deaf  Persons 
Gan  Now  Hear 

Wonderful  Invention  Has 

Delivered  Thousands 

from  the  Handicap 

of  Deafness. 

Don't  think  you  have  to  worry  along  if  you 

can't  hear  well.  Every 
deaf  person  is  at  a 
hopeless  disadvan- 
tage,deprived  of  social 
pleasure,  barred  from 
active  business.  Any 
dullness  of  hearing  is 
a  constant  mortifica- 
tion. 

But  now  this  misery 
is  unnecessary.  Every 
deaf  person  can  hear 
as  well  as  ever  before 
by  simply  wearing  a 
pair  of 

WILSON'S  EAR  DRUMS 

A  wonderful  little  device  that  fits  into  the  ear9 
without  the  slightest  discomfort.  Invisible  when  in- 
serted— so  tiny,  so  perfect,  that  you  forget  you  are 
wearing  them.    And  the  effect  is  magical. 

This  marvelous  invention  was  perfected  by  Mr.  Geo. 
H.  Wilson,  after  years  of  suffering  from  hopeless 
deafness.  They  enabled  him  to  hear  perfectly.  And 
this  miracle  has  been  repeated  for  200.000  persons. 

Send  today  for  a  book  written  by  Mr.  Wilson  that 
tells  the  whole  story— gives  hundreds  of  letters  from 
grateful  users.  This  priceless  book  is  FREE  for  your 
name  on  a  postal.  Just  ask  for  Mr.  Wilson's  book. 
It  will  come  by  return  mail.  Address  Wilson  Ear 
Drum  Co.,      1660  Todd  Bldg.,  Louisville.  Ky.  (2) 


HEUMATISM 


Don't   Take    Medicine— Let    Me    Send 
You  My  Dollar  External  Remedy- 
That  is  Curing  Thousands 
TO  TRY  FREE 


This  Coupon  Brings  It! 


FREDERICK  DYER,  Corresponding  Sec'y. 

Magic  Foot  Drafts  cured  J.  Priest,  of  Uxbridge, 
England,  after  35  years  of  pain.  Cured  3  years  ago. 
No  return. 

Magic  Foots  Drafts  cured  Robert  Nicol,  of  West 
York,  111.,  at  the  age  of  82,  and  also  cured  his  wife.  No 
return  of  rheumatism  in  two  years. 

L.  J.  Hollenicrs,  of  New  York  City,  writes: 

"I  have  'tried  your  pair  of  Magic  Foot  Drafts  and  it  worked 
like  a  charm.     I  was  cured  in  four  days  and  feel  perfectly  well." 

A.  T.  Farrow,  of  Melita,  Man.,  Can.,  writes: 

"I  should  be  failing  in  my  duty  if  I  neglected  to  inform  you 
that  your  remedy  has  effected  a  complete  cure  with  me.  I  have 
suffered  considerably  with  rheumatism  for  forty  years  and  have 
tried  all  kinds  of  doctors  and  supposed  remedies,  both  here  and 
in  England,  but  nothing  did  what  your  Magic  Foot  Drafts  have 
done.     Their  work  was  miraculous." 

What  Magic  Foot  Drafts  have  done  for  hundreds  of 
thousands  they  can  do  for  you.  These  letters  and  many 
thousands  like  them  can  be  seen  at  our  offices,  but  I  don't  ask 
you  take  anyone's  word.  Send  me  the  coupon  today.  Return 
mail  will  bring  you  a  regular 
Dollar  pair  of  Magic  Foot  Drafts, 
the  great  Michigan  cure  for 
Rheumatism  of  every  kind — 
chronic  or  acute,  no  matter 
where  or  how  you  have  suffered. 
Try  the  Drafts  for  yourself  and 
then  if  you  are  fully  satis- 
fled  with  the  benefit  received,  send  me  One  Dollar.  If  not,  keep 
your  money.  You  decide  and  we  take  your  word,  bend 
no  money — just  the  coupon.     Do  it  now. 


TRADE  MARK 


This  $1.00   Coupon  Free 


Good  for  a  regular  $1.00  pair  of  Magic  Foot  Drafts  to  be 
sent  Free  to  Try  (as  explained  above)  to 


Name.  . 
Address 


"Mail"  this' coupon    to    Magic    Foot  Draft  Compaay,  240F, 
Oliver  Building,  Jackson,  Michigan. 
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HANDBP  A 
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T€t£ti«APH 


Salary- 
Raising 
Handbooks 


BUILDING 
TRADES 


MARINERS 


HANDBOOK 


ENGINEERS 
HANDBOOK 


The  little  books  shown  above  are  compiled  from 
the  Courses  of  the  International  Correspondence 
Schools — the  institution  whose  business  it  is  to  raise 
salaries.  The  information  contained  in  the  books  is 
intended  to  give  to  the  working  man  immediate  access  to  the 
solution  of  problems  met  with  in  every-day  work — to  enable 
him  to  meet  emergencies  and  therefore  to  make  him  more  valuable. 
The  Electrical  Engineer's  Handbook  is  a  storehouse  of  information 
about  the  latest  and  best  electrical  theory  and  practice.  It  represents 
the  combined  work  of  the  best  authorities,  edited  by  the  staff  of  experts  of 
the  International  Correspondence  Schools,  of  Scranton,  Pa.  In  the  little  book 
is  knowledge  that  it  has  taken  experts  years  to  acquire — knowledge  needed 
every  day,  and  so  hard  to  find  in  ordinary  textbooks.  Thousands  of  electrical 
workers  have  purchased  the  Electrical  Engineer's  Handbook;  and  hundreds 
of  letters  on  file  here  bear  testimony  to  its  worth.  No  other  book  on  electricity 
contains  in  so  small  a  space  so  much  pay-raising  knowledge. 

Just  think  of  getting  such  a  book,  cloth  bound  with  gilt  title  and  top, 
printed  in  clear  type  on  good  supercalendered 
paper,  containing  more  than  400  pages  and 
200  illustrations — think  of  getting  such  a  book 
for  50  cents.  The  books  ordinarily  sell  for 
$1 .25,  and  are  worth  many  times  that  to  busy 
men.  We  are  using  the  little  books  to  introduce 
the  value  of  I.  C.  S.  Training;  and  we  will 
send  them,  prepaid,  when  ordered  with  the 
coupon  printed  below,  for  the  special  price  of, 
for  each  Handbook,  50  cents. 


International  Textbook  Company 

Box  1102P,  SCRANTON,  PA. 

i  ,-n,  ioi  f"r  whl<  )i  please  send  me 

the  booka  before  « inch  I  X. 

Tel.  and  Tel.  Handbook         Bldg.  Trades  Handbook 
Plum,  and  Fit.  Handbook  .    Business  Man's  Handbook 

_ .Mechanics'  Handbook       Mariner's  Handbook 

Electrical  Engineer's  Handbook 
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We    will    ship    you    a 

"RANGER"  BICYCLE 

on  approval,  freight 
nTepakl,  to  ~  "e  in  thTunited  St^  without  a  cent  deposit  tn  advance  and allow  ton ^  day s ifwe 
Slrom  the^ay  you  receive  it.    If  it  does  not  suit  you  in  every  way  and  isnot  all  or  more than  we 

Snf°wia^ 

and  the  liberal  propositions  and  special  offer  we  will  give  on  the  firs  l1^  sample jjomg i     y  Qur  ca{al 

and  learn  our  low  prices  and  liberal  terms.     BICYCLE  D^EALERS,  you  can  se  ylimited  number  taken  in  trade  by 

MEAD  CYCLE  CO.   Pept.  G234    CHICAGO,  ILL. 


logut  beautifully  illustrated  and 

Write 

It  Now 


mmm  mm 


2*25 

l&4o1 


The  most  powerful,  efficient,  highest 
grade,  finest  finished  engines  in  the 
world  for  the  money.  Sold  under  a 
binding  guarantee  to  give  satisfaction. 

2  H.  P.  $48  Complete 

Send  at  once  for  handsome  Catalogue 
and  make  us  PROVE  our  claims. 
The  2  H  P.  illustrated  is  a  wonder. 
Order  today  or  write. 

CAILLE  PERFECTION  MOTOR  CO. 
1315  2nd  Ave.  DETROIT,  MICHIGAN 


KLEIN'S  NEW  "CHICAGO  GRIP." 

Is    the      Best, 

Cheapest,  the  most 
Powerful  and  Use- 
ful Wire  Grip  on  the 
market,  It  is  made 
of  steel  throughout, 
and  Nickel  Plated. 
It  is  a  well  pro- 
portioned  and 
thoroughly  reliable 
tool.  It  is  just  the  right  shape  to  handle  quickly.  It  is  light,  and 
when  placed  on  the  wire  will  hold  itself  in  place,  It  can  be  pushed  out  on 
the  wire,  so  as  to  get  as  much  slack  as  necessary,  and  it  pulls  st  raiglit, 
leaving  no  kinks  in  the  wire.  It  covers  all  the  essential  points  required 
of  a  grip  to  do  good  work,  on  either  copper  or  iron  wire. 

No.  0358  holds  Nos.      10  wire  to  the  smallest,  each  51.90  net 
No.  358A  holds  Nos.       6  wire  to  the  smallest,  each   2.00  net 
No.  358C  holds  Nos.       0  wire  to  the  smallest,  each  3.30  net 
No.  358E  holds  Nos.  0000  wire  to  the  smallest,  each    5.00  net 
We  can  furnish  any  of  the  above  grips  with  pulleys,  extra.    We  also 
make  this  style  grip  for  insulated  wire.    Write  for  copy  of  our  catalog 
and   discount  sheet,   showing  all  kinds    of  tools  for  Electrical  Con- 
struction Work. 

MATHIAS  KLEIN  &  SONS 
Station  U-3  Chicago,  111. 


$2,000.00  to  $3,000.00  A  YEAR  IN 
VACUUM  CLEANING  BUSINESS 

A  steady,  sure,  permanent  income  of  from  $2,000  to  $3,000  a  year 
is  easily  and  quickly  established  in  cities  from  5  000  up,  with  the 
Aero  Vacuum  Cleaning  Power  Wagon.  Running  expenses  are 
small  and  profits  remarkably  big.  Safer,  more  profitable  than 
any  other  line  of  staple  invest- 
ment. Makes  money  from  the 
day  wagon  arrives.  $1,000  starts 
you.  The  Aero  Pow«rWagons 
are  standard  —established  by 
years  of  test.  The  only  appara- 
tus of  enough  power  to  do  ef- 
fective commercial  cleaning. 
Send  for  wagon  catalog. 
Largest  builders  in  the  world  of 
Built-into-the- house  Vacuum 
Cleaning  Systems.  Send  for 
"Stationary  Planf'catalog,  stat- 
ing kind  and  size  of  building. 

American  Air  Cleaning  Company 
208  Sycamore  St.  Milwaukee, Wis. 
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"We  will  deliver  a  complete  heating 
equipment  at  your  station  at  factory 
prices  and  wait  for  our  pay  while  you 
test  it  during  60  days  of  winter  weather. 

The  entire  outfit  must  satisfy  you  or 
you  pay  nothing.  Isn't  this  worth  looking 
into  ?  Could  we  offer  such  liberal  terms 
if  we  didn't  know  that  the  Hess  Furnace 
excels  in  service,  simplicity,  efficiency^ 
economy  ? 

We  are  makers— not  dealers— and  will 
save  you  all  middlemens'  profits.  No  room 
for  more  details  here.  Write  today  for  free 
48-page  booklet  which  tells  all  about  it. 

Your  name  and  address  on  a  post  card 
is  sufficient. 

HESS,  912  Tacoma  Bldg.,  Chicago 


"Seavey"  Mitre  Box 


Meets  Every  Requirement 

Can  be  used  on  a  scaffold  or  ladder  as  well  as  on 
a  bench.  Cuts  any  angle— special  or  regular. 
Needs  no  special  saw.  Lightest  box  made.  Can 
be  instantly  applied.  Made  so  that  it  is 
attachable  to  inside  or  outside  work  without  a 
special  attachment.  Weighs  only  2  pounds 
$2.50  each.    Your  dealer  or 

Smith  &  Hemenway  Co. 

108-110  Duane  St.,  NEW  YORK,  U.  S.  A. 
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Raising 


Handbooks 

The  little  books  shown  above  are  compiled  from 
the  Courses  of  the  International  Correspondence 
Schools — the  institution  whose  business  it  is  to  raise 
salaries.  The  information  contained  in  the  books  is 
intended  to  give  to  the  working  man  immediate  access  to  the 
solution  of  problems  met  with  in  every-day  work — to  enable 
him  to  meet  emergencies  and  therefore  to  make  him  more  valuable. 
The  Electrical  Engineer's  Handbook  is  a  storehouse  of  information 
about  the  latest  and  best  electrical  theory  and  practice.  It  represents 
the  combined  work  of  the  best  authorities,  edited  by  the  staff  of  experts  of 
the  International  Correspondence  Schools,  of  Scranton,  Pa.  In  the  little  book 
is  knowledge  that  it  has  taken  experts  years  to  acquire — knowledge  needed 
every  day,  and  so  hard  to  find  in  ordinary  textbooks.  Thousands  of  electrical 
workers  have  purchased  the  Electrical  Engineer's  Handbook;  and  hundreds 
of  letters  on  file  here  bear  testimony  to  its  worth.  No  other  book  on  electricity 
contains  in  so  small  a  space  so  much  pay-raising  knowledge. 

Just  think  of  getting  such  a  book,  cloth  bound  with  gilt  title  and  top, 

printed  in  clear  type  on  good  supercalendered  ^  ^ 

paper,  containing  more  than  400  pages  and 
200  illustrations — think  of  getting  such  a  book 
for  50  cents.  The  books  ordinarily  sell  for 
$1 .25,  and  are  worth  many  times  that  to  busy 
men.  We  are  using  the  little  books  to  introduce 
the  value  of  I.  C.  S.  Training;  and  we  will 
send  them,  prepaid,  when  ordered  with  the 
coupon  printed  below,  for  the  special  price  of, 
for  each  Handbook,  50  cents. 


International  Textbook  Company 

Box  1102P,  SCRANTON,  PA. 


I  cn<  lose  $ 


f..r  uiii.  h  please  send  me 


the  books  before  whl<  b  I  have  marked  X. 

Tel.  and  Tel.  Handbook Bldg.  Trades  Handbook 

.   Plum,  and  Fit.  Handbook Business  Man's  Handbook 

Mechanics'  Handbook       Mariner's  Handbook 

Electrical  Engineer's  Hindbook 

Name L__ 


5/.  a>ui  No, 


City. 


State 
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10  DAYS  FREE  TRIAL 


We     will    Ship    you    a 
"RANGER"  BICYCLE 

on  approval,    freight 

and  allow  ten  days  free 

we 


any 
reason  whatever  you  do  not  wish  to'  keep  it,~ship  ft  back  to  us  at  our  expense  for  freight  and 

FaWCaVtIIRY  DRIPFC  We  sell  the  highest  grade  bicycles  direct  from  factory  to  rider  at 
LUW  rAUlUtll  rnlbCO  iower  prices  than  any  other  house.  We  save  you  $10  to  $25  middle- 
men's profit  on  every  bicycle.  Highest  grade  models  with  Puncture-Proof  tires,  Imported  Roller 
cha°nsPpedals  etc,  at  prices  no  higher  than  cheap  mail  order  bicycles;  also  reliable  medium 

and  learn  our  low  prices  and  liberal  terms.     BICYCLE  DEALERS,  you  can^eH  our  bicycles und 
at  double  our  prices.    Orders  filled  the  day  received.    SECOND  HAND  BICYCLES-a  limited 

our  Chicago  retail  stores  will  be  closed  out  at  once,  at  $3  to  $8  each.     Descriptive  bargain  list  mailed  fi„»M«wi- 

[  -  -  -  — rear  wheels.inner  tubes,  lamps,  cyclometers,  parts,  repairs  and  everything  in  the  bicycle 


your   own 
number  taken 
free. 


name  plate 
in  trade  by 


TIRES,   COASTER  BRAKE  i^^ff  u^P^C^T  DO  NOT WAIT,  but  writ* 5  today  for  our LargCa** 

itully  illulto'ed  an"onta!ning  a  great  fund  of  interesting  matter  and  useful  information,    ^onlycosts  a  postel  tog^t  everything. 

MEAD   CYCLE   CO.   Dept.  G234    CHICAGO,  ILL. 


logue  beautifully  illustrated  and 

Write 

it  Now 


The  most  powerful,  efficient,  highest 
grade,  finest  finished  engines  in  the 
world  for  the  money.  Sold  under  a 
binding  guarantee  to  give  satisfaction. 

2  H.  P.  $48  Complete 

Send  at  once  for  handsome  Catalogue 
and  make  us  PROVE  our  claims. 
The  2  H  P.  illustrated  is  a  wonder. 
Order  today  or  write. 

CAILLE  PERFECTION  MOTOR  CO. 
1315  2nd  Ave.  DETROIT,  MICHIGAN 


tool. 


KLEIN'S  NEW  "CHICAGO  GRIP." 

Is  the  Best, 
Cheapest,  the  most 
Powerful  and  Use- 
ful Wire  Grip  on  the 
market,  It  is  made 
of  steel  throughout, 
and  Nickel  Plated. 
It  is  a  well  pro- 
portioned  and 
thoroughly  reliable 
It  is  just  the   right  shape  to  handle   quickly.    It  is  light,  and 


when  placed  on  the  wire  will  hold  itself  in  place,  It  can  be  pushed  out  on 
the  wire,  so  as  to  get  as  much  slack  as  necessary,  and  it  pulls  straight, 
leaving  no  kinks  in  the  wire.  It  covers  all  the  essential  points  required 
of  a  grip  to  do  good  work,  on  either  copper  or  iron  wire. 

No.  0358  holds  Nos.     10  wire  to  the  smallest,  each  f  1.90  net 
No.  3S8A  holds  Nos.       6  wire  to  the  smallest,  each    2.00  net 
No.  358C  holds  Nos.       0  wire  to  the  smallest,  each  3.30  net 
No.  358E  holds  Nos.  0000  wire  to  the  smallest,  each    5.00  net 
We  can  furnish  any  of  the  above  grips  with  pulleys,  extra.    We  also 
make  this  style  grip  for  insulated  wire.    Write  for  copy  of  our  catalog 
and   discount  sheet,  showing  all  kinds    of  tools  for  Electrical  Con- 
struction Work. 

MATHIAS  KLEIN  &  SONS 
Station  U-3  Chicago,  111. 


$2,000.00  to  $3,000.00  A  YEAR  IN 
VACUUM  CLEANING  BUSINESS 

A  steady,  sure,  permanent  income  of  from  $2,000  to  $3,000  a  year 
is  easily  and  quickly  established  in  cities  from  5  000  up.  with  the 
Aero  Vacuum  Cleaning  Power  Wagon.  Running  expenses  are 
small  and  profits  remarkably  big.  Safer,  more  profitable  than 
any  other  line  of  staple  invest- 
ment. Makes  money  from  the 
day  wagon  arrives.  $1,000  starts 
you.  '1  he  Aero  Powf  rWagons 
are  standard  —  established  by 
yearsoftest.  The  only  appara- 
tus of  enough  power  to  do_  ef- 
fective commercial  cleaning. 
Send  for  wagon  catalog. 
Largest  builders  in  the  world  of 
Built-into-the- house  Vacuum 
Cleaning  Systems.  Send  for 
"Stationary  Planf'catalog,  stat- 
ing kind  and  size  of  building. 

American  Air  Cleaning  Company 
208  Sycamore  St.  Milwaukee, Wis. 
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We  will  deliver  a  complete  heating 
equipment  at  your  station  at  factory 
prices  and  wait  for  our  pay  while  you 
test  it  during  60  days  of  winter  weather. 

The  entire  outfit  must  satisfy  you  or 

you  pay  nothing.  Isn't  this  worth  looking 
into?  Could  we  offer  such  liberal  terms 
if  we  didn't  know  that  the  Hess  Furnace 
excels  in  service,  simplicity,  efficiency, 
economy  ? 

We  are  makers— not  dealers— and  will 
save  you  all  middlemens'  profits.  No  room 
for  more  details  here.  Write  today  for  free 
48-page  booklet  which  tells  all  about  it. 

Your  name  and  address  on  a  Post  card 
is  sufficient. 

MESS,  912  Tacoma  Btdg.,  Chicago 


"Seavey"  Mitre  Box 


Meets  Every  Requirement 

Can  be  used  on  a  scaffold  or  ladder  as  well  as  on 
a  bench.  Cuts  any  angle — special  or  regular. 
Needs  no  special  saw.  Lightest  box  made.  Can 
be  instantly  applied.  Made  so  that  it  is 
attachable  to  inside  or  outside  work  without  a 
special  attachment.  Weighs  only  2  pounds 
$2.50  each.    Your  dealer  or 

Smith  &  Hemenway  Co* 


108-110  Duane  St., 


NEW  YORK,  U.  S.  A. 
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CAN  BE 
MADE 


BIG  MONEY 

WITH  THIS  B  l_J  FF*  \J  IV1 

AUTOMATIC 
CARD   PRESS 

It  can  turn  out  cards  at  the  rate 
of  6,000  to  8,000  per  hour.  Prints 
them  in  two  or  more  different  col- 
ors, as  the  register  is  good.  Easily 
operated  by  hand,  belt  or  electric 
motor.  No  experience  needed. 
Anybody  can  run  it  after  one  day's 
practice  and  make  big  profits. 

Mr.  V.  F.  Rodifer,  St. 
Louis,  Mo.,  says:  "I  have 
had  one  of  your  machines  in- 
my  possession  for  several 
months  and  find  it  gives  per- 
fect satisfaction.  It  is  a  money 
maker,  and  I  believe  the  best 
machine  of  its  kind  on  the 
market. ' ' 

MAKE  $6  TO  $10  A  DAY 

With  the  Buffum  Press  you 
can  establish  a  big  paying 
card  printing  business  in  your 
community,  make  big  money 
and  be  independent.  Mr. 
Albert  Rosenthal,  Denver,  Colo.,  writes :  "Opened  up  at  the  Golden 
Eagle  Dry  Goods  Co.'s  Department  Store,  where  1  averaged  about  six  or 
seven  dollars  a  day.  Moved  from  there  to  a  small  place  on  17th  street, 
where  I  did  still  better.  It  is  indeed  surprising  how  quickly  money  can 
be  made  on  the  Buffum  Automatic  Press." 

Even  during  your  spare  time  you  can  turn  out  enough  cards  with  it  to 
make  good  money  It  readily  prints  all  sizes  of  cards  up  to  and  including  a 
postal  card,  and  will  automatically  feed  any  thickness  of  card  from  two-ply 
to  ten-ply  at  a  speed  of  from  6,000  to  8,000  per  hour.  All  kinds  of  jobs, 
such  as  visiting  cards,  business  and  advertising  cards,  tickets,  coupons, 
price  cards,  mailing  and  listing  cards,  etc.,  can  be  run  off  at  a  good  profit. 

START  A  PROFITABLE  BUSINESS  OF  YOUR  OWN 

It  has  been  the  means,  with  a  small  investment,  of  establishing  others 
in  a  nice,  profitable  business.  It  will  do  the  same  for  you.  "Write  us 
today  for  particulars. 

BUFFUM  TOOL  CO. 


401  Georgia.  Street, 


LOUISIANA,  MO. 


Electric  Light    | 
For  Everybody 


50  LIGHT  OUTFIT  FOR  $500 

Including  FAIRBAXKS-MORSE  Special  Electric  En- 
gine and  Dynamo,  Storage  Battery  and  Switchboard. 

This  outfit  will  operate  fifty  15  Watt,  12  C.  P.  Tungsten 
Lamps  as  steady  and  reliable  as  a  city  plant. 

It  offers  a  relief  from  the  dirt,  danger  and  unsanitary 
conditions  arising  from  old  methods  of  illumination  and 
gives  an  economical  light  that  is  both  safe,  convenient 
and  healthful,  in  fact,  there  is  no  substitute  for  the  soft, 
white  light  diffused  by  Tungsten  Lamps — it  is  even  said 
to  rival  day  light. 

Same  engine  can  be  used  for  operating  pumping  plant 
or  other  machinery.  Engine  operates  on  gas,  gasoline, 
kerosene  or  distillate. 

Larger  plants  in  proportion  up  to  500  H.  P. 

Mention  this  publication  and  send  for  descriptive  cata- 
logue Xo.  1163CB. 

FAIRBANKS-MORSE  &  CO. 

481  Wabash  Avenue,  CHICAGO,  ILL 

Headquarters  for  Gas  Engines, 
Dynamos  and  Motors,  Incan 
descent   lamps.    Pneumatic 
Water    Systems,    Belting, 
Shafting,   Pipe,  Hose   Fit- 
tings and  Fairbanks  Scales 


THE    BARNES    VARIABLE    SPEED 
Alternating  and  Direct  Current  Motor 


1-12  and    1-8 

P.     The  only  high     speed, 

gle  phase,  alternating   motor 

that    absolutely      will    not 

heat. 

Armature  and  field  pieces 
are  laminated. 

Brushes  are  self-ad- 
justing. 

The  1-12  H.  P.  size  for 
al  1  family  washing  ma- 
chines. 

The  1-8  H.  P.  size  for 
coffee  mills,        printing 

sses,  etc. 

e  also    manufacture  a  1-12 

A.  C.  or   D.  C.    Dental 

otor   with  chucks  for    emery 

els   and  buffing    purposes. 

motors    guaranteed.      Re- 

nsible  agents  wanted. 


BARNES  MFC.  CO.,  Susquehanna,  Pa. 


This  Machine  Will  Earn  $20  to  $50  a  Day  hor  tou 

Our  customers  report  daily  profits  of  Sao 
and  upwards.  Some  report  as  high  as  S50  a 
day.     You  can  do  as  well. 

THE  HELM  PRESS 
produces  the  highest  grade  cement  blocks 
and   bricks   known    and   at    greater  speed 
than  any  other  machine  on  the  market. 
80,000  Pounds  Pressure 
This  terrific  pressure  produces  absolutely 
perfect    brick   and  block.     One  of  our  cus 
tomers  landed  a  $00,000  government   contract 
after  severe  tests  of   Helm   products.     The    Helm    Hand   l'n  :ss 
turns  out  1,000  block  or  10,000  brick  a  day.     Power  press  has 
50  per  cent  greater  capacity. 

WRITE   TODAY    FOR    FREE    CONCRETE    BOOK 
Learn  how  to  make  big  money  in  concrete.     Don't   think   of 
buying  any  concrete  machinery  until  you  have  seen    this  book, 
sent  you  free,  prepaid.     Write  today. 
QUEEN  CITY  BRICK  MACHINE  CO.,  212,  Bank  Block,  Inverse  City,  rtlch. 


I 


XXTH  century 

CREAM  FREEZER 


AND 


ICE  CRUSHER 


All  in  one  machine  and  operated  directly  by  an  electric  motor.  The  Freezer 
or  Crusher  can  be  run  independent  of  each  other  or  both  can  be  in  operation  at  the 

same  time.  „  ,  ,.  .  . 

This  complete  plant  occupies  but  about  8  or  9  square  feet  of  floor  space,  and  is 
a  convenient  height  of  36  inches.  Made  in  two  capacities,  20  quarts  and  40  quarts. 
Especially  designed  for  Hotels,  Restaurants,  Cafes.  Confectioners,  I  aterors.  etc. 

We  "also  have  a  special  Central  Station  and  Electrical  Dealers  proposition, 
which  is  not  only  interesting  but  profitable.     Write  today   for  our  Terms. 


R.  A.  DEWSBERRY 


216  N.   MORGAN   ST. 


CHICAGO.  ILL. 


II 
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For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELfeC'TRlCITY 


"THE  NEW  WAY" 

An    Electric    Cooker    and    Toaster   that   you    can   afford 

to  use. 

With  the  new  Electric  Gooker  you  can  cook  your  meals  and 
make  the  most  delicious  Toast  quickly. 

Most  invaluable  for  Toasting,  for  the  Sick  Room  and  for  a 
hurried  meal  is  indispensable. 

Ideal  for  Entertaining it  does  away  with    the    disagreeable 

features  of  the  jiow  used  Alcohdl  Chafing  Dishes. 

Made  absolutely  fireproof;  high  nickel  finish,  is  equipped 
with  three  different  heats;  low,  medium  and  maximum. 

Can  be  used  wherever  Electric  Current  is  available  on  the 
ordinary  house  current  of  100  to  120  volts  on  either  direct  or 
alternating  current. 

Anyone  can  connect  it  by  screwing  the  plug  into  any 
electric  lamp  socket. 

Write  today  for  catalog  about  this  wonderful  little  stovel 

The  M-V-W  Electric  Mfg.  Co. 

Reed  City,  Michigan 


1 


EACH 


or 


SO 

$3.00  per  pair 

The  Lowest  Priced 
High  Grade  'Phone 
Hade. 

We  absolutely  guarantee 
these  'phones  to  be  mechani- 
cally and  electrically  per- 
fect, and  to  work  as  long  a 
distance  as  any  battery 
'phone  made. 

Instruments  are  equipped  with  push  button  and 
bell  for  signaling. 

Distance  Phones  work  depends  upon  size  of  wire 
and  number  of  batteries  used.  Good  for  500  feet 
on  2  Dry  Cells  per  instrument. 

C  O.  D.  orders  accepted  if  one-half  of  amount 
accompanies  order. 

Shipping  weight  per  pair  is  5  lbs 

If  more  than  two  'phones  are  required  on  a 
system  advise  us  of  your  requirements 

EMPIRE  ELECTRIC  WORKS 

1174,  Bridgeport,  Ct. 


GUDEMAN    &   COMPANY 

Manufacturers  and  Importers  of 

Electrical  Decorations 
and  Novelties 

24  West  33rd   St.  -  NEW  YORK,  N.  Y. 


m^M^r 


% 


Effective 

Electrical 

Decorations 

such  as 

Fruit  Trees 

Flower  Baskets 

Center  Pieces 

Floral 

Garlands 

and  many  other 

novel  and 

pretty 

designs 

Electrically  Lighted  Rosebush 

Table  Decorations  Our  Specialty 
Miniature  and  Decorative  Lamps    of    all 
Descriptions 
Write  for  Catalogues  and  Discount 


The  Guaranteed  Cell 
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POSITlVELYGuARANTEED 

■::    .        FOR  ALL    ;'if 

OPEN  CIRCUIT  WORK 


The  list  of  satisfied  "Red  Seal"  customers  is  growing 
larger  each  day.  A  trial  is  assuring;  a  comparative  test 
with  other  makes  it  convincing  that  our  "satisfaction 
guaranteed"  cells  will  do  all  we  claim  for  them. 

Catalog  24  E  for  the  asking. 

Manhattan  Electrical  Supply  Co. 

New  York,  17  Park  Place  Chicago,  188  Fifth  Avenue 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


BIG  MONEY  S^d"! 

WITH  THIS  BUFFUM 

AUTOMATIC 
CARD    PRESS 

It  can  turn  out  cards  at  the  rate 
of  6,000  to  8,000  per  hour.  Prints 
them  in  two  or  more  diBerent  col- 
ors, as  the  register  is  good.  Easily 
operated  by  hand,  belt  or  electric 
motor.  No  experience  needed. 
Anybody  can  run  it  after  one  day's 
practice  and  make  big  profits. 

Mr.  V.  F.  Rodifer,  St. 
Louis,  Mo.,  says:  "I  have 
had  one  of  your  machines  in 
my  possession  for  several 
months  and  find  it  gives  per- 
fect satisfaction.  It  is  a  money 
maker,  and  I  believe  the  best 
machine  of  its  kind  on  the 
market. ' ' 

MAKE  $6  TO  $10  A  DAY 

With  the  Buffum  Press  you 
can  establish  a  big  paying 
card  printing'  business  in  your 
community,  make  big  money 
and  be  independent.  Mr. 
Albert  Rosenthal,  Denver,  Colo.,  writes:  "Opened  up  at  the  Golden 
Eagle  Dry  Goods  Co.'s  Department  Store,  where  1  averaged  about  six  or 
seven  dollars  a  day.  Moved  from  there  to  a  small  place  on  17th  street, 
where  I  did  still  better.  It  is  indeed  surprising  how  quickly  money  can 
be  made  on  the  Buffum  Automatic  Press." 

Even  during  your  spare  time  you  can  turn  out  enough  cards  with  it  to 
make  good  money  It  readily  prints  all  sizes  of  cards  up  to  and  including  a 
postal  card,  and  will  automatically  feed  any  thickness  of  card  from  two-ply 
to  ten-ply  at  a  speed  of  from  6,000  to  8,000  per  hour.  All  kinds  of  jobs, 
such  as  visiting  cards,  business  and  advertising  cards,  tickets,  coupons, 
price  cards,  mailing  and  listing  cards,  etc.,  can  be  run  off  at  a  good  profit. 

START  A  PROFITABLE  BUSINESS  OF  YOUR  OWN 

It  has  been  the  means,  with  a  small  investment,  of  establishing  others 
in  a  nice,  profitable  business.  It  will  do  the  same  for  you.  Write  us 
today  for  particulars. 

BUFFUM  TOOL  CO. 


401  Georgia  Street, 


LOUISIANA,  MO. 


Electric  Light 
For  Everybody 

50  LIGHT  OUTFIT  FOR  $500 

Including  FAIRBANKS-MORSE  Special  Electric  En- 
gine and  Dynamo,  Storage  Battery  and  Switchboard. 

This  outfit  will  operate  fifty  15  Watt,  12  C.  P.  Tungsten 
Lamps  as  steady  and  reliable  as  a  city  plant. 

It  offers  a  relief  from  the  dirt,  danger  and  unsanitary 
conditions  arising  from  old  methods  of  illumination  and 
gives  an  economical  light  that  is  both  safe,  convenient 
and  healthful,  in  fact,  there  is  no  substitute  for  the  soft, 
white  light  diffused  by  Tungsten  Lamps — it  is  even  said 
to  rival  day  light. 

Same  engine  can  be  used  for  operating  pumping  plant 
or  other  machinery.  Engine  operates  on  gas,  gasoline, 
kerosene  or  distillate. 

Larger  plants  in  proportion  up  to  500  H.  P. 

Mention  this  publication  and  send  for  descriptive  cata- 
logue Xo.  1163CB. 

FAIRBANKS-MORSE  &  CO. 


481  Wabash  Avenue, 

Headquarters  for  Gas  Engin 
Dynamos  and  Motors,  Incan 
descent   lamps.    Pneumatic 
Water     Systems,    Belting, 
Shafting,   Pipe,  Hose   Fit- 
tings and  Fairbanks  Scales 
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THE    BARNES 
Alternating  and 


VARIABLE    SPEED 
Direct  Current  Motor 

1-12  and    1-8 

H.P.     The  only  high     speed, 

single  phase,  alternating   motor 

that    absolutely     will    not 

heat. 

Armature  and  field  pieces 
are  laminated. 

Brushes  are  self-ad- 
justing. 

The  1-12  H.  P.  size  for 
al  1  family  washing  ma- 
chines. 

The    1-8   H.  P.    size   for 
coffee         mills,       printing 
presses,  etc. 

We  also  manufacture  a  1-12 
H.P  A.  C.  or  D.  O  Dental 
Motor  with  chucks  for  emery 
wheels  and  buffing  purposes. 
All  motors  guaranteed.  Re- 
sponsible agents  wanted. 


BARNES  MFC.  CO.,  Susquehanna,  Pa. 


This  Machine  Will  Earn  $20  to  $50  a  Day  For  lou 

Our  customers  report  daily  profits  of  S20 
and  upwards.  Some  report  as  high  as  $5°  a 
day.     You  can  do  as  well. 

THE  HELM  PRESS 
produces  the  highest  grade  cement  blocks 
and   bricks   known    and   :<t    greater  speed 
than  any  other  machine  on  the  market. 
80,000  Pounds  Pressure 
This  terrific  pressure  produces  absolutely 
perfect   brick  and  block.     One  of  our  cus- 
tomers landed  a  $90,000  government  contn  (  t 
after  severe  tests  of  Helm   products.     The   Helm    Hand  Press 
turns  out  1,000  block  or  10.000  brick  a  day.     Power  press  has 
50  per  cent  greater  capacity. 

WRITE    TODAY    FOR    FREE    CONCRETE    BOOK 
Learn  how  to  make  big  money  in  concrete.     Don't   think   of 
buying  any  concrete  machinery  until  you  have  seen   this  book, 
sent  you  free,  prepaid.     Write  today. 
QUEEN  CITY  BRICK  MACHINE  CO.,  212.  Bank  Block.  Tnverst  City.  Mich. 


XXTH  CENTURY 
CREAM  FREEZER 


AND 


ICE  CRUSHER 


All  in  one  machine  and  operated  directly  by  an  electric  motor.  The  Freezer 
or  Crusher  can  be  run  independent  of  each  other  or  both  can  be  in  operation  al  the 
same  time. 

This  complete  plant  occupies  but  about  S  or  9  square  feet  of  floor  space,  and  is 
a  convenient  height  of  36  inches.  Made  in  two  capacities,  20  quarts  and  ■»<)  quarts. 
Especially  designed  lor  Hotels,  Restaurants,  Cafes,  Confectioners,  Caterers,  etc. 

We  'also  have  a  special  Central  station  and  Electrical  Dealers  proposition, 
which  is  not  only  interesting  but  profitable.     Write  today  for  our  Term-. 


R.  A.  DEWSBERRY 


216  N.   MORGAN   ST. 


CHICAGO.  ILL. 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


AN5> 

TOAST  by 

"THE  NEW  WAY" 

An    Electric    Cooker    and    Toaster   that   you    can   afford 
to  use.  -*■ 

With  the  new  Electric  Cooker  you  can  cook  your  meals  and 
make  the  most  delicious  Toast  quickly. 

Most  invaluable  for  Toasting,  for    the    Sick  Room  and  for  a 
hurried  meal  is  indispensable. 

Ideal  for  Entertaining it  does  away  with    the    disagreeable 

features  of  the  now  used  Alcohol  Chafing  Dishes, 

Made    absolutely    fireproof;  high    nickel    finish,    is    equipped 
with  three  different  heats;  low,  medium  and  maximum. 

Can  be  used  wherever  Electric    Current  is  available  on  the 
ordinary  house  current  of  100  to  120    volts  on    either  direct  or 

alternating  current. 

Anyone    can    connect   it    by    screwing   the   plug    into    any 

electric  lamp  socket. 

Write  today  for  catalog  about  this  wonderful  little  stove! 

The  M-V-W  Electric  Mfg.  Co. 

Reed  City,  Miehigan 


1 


EACH 


or 


50 

$3.00  per  pair 

The  Lowest  Priced 
High  Grade  'Phone 
Hade. 

We  absolutely  guarantee 
these  'phones  to  be  mechani- 
cally and  electrically  per- 
fect, and  to  work  as  long  a 
distance  as  any  battery 
*phone  made. 

Instruments  are  equipped  with  push  button  and 
bell  for  signaling. 

Distance  Phones  work  depends  upon  size  of  wire 
and  number  of  batteries  used.  Good  for  500  feet 
on  2  Dry  Cells  per  instrument. 

C  O.  D.  orders  accepted  if  one-half  of  amount 
accompanies  order. 

Shipping  weight  per  pair  is  5  lbs 

If  more  than  two  'phones  are  required  on  a 
system  advise  us  of  your  requirements. 

EMPIRE  ELECTRIC  WORKS 

1174,  Bridgeport,  Ct 


GUDEMAN    &    COMPANY 

Manufacturers  and  Importers  of 

Electrical  Decorations 
and  Novelties 

24  West  33rd  St.  -  NEW  YORK,  N.  Y. 


Effective 

Electrical 

Decorations 

such  as 

Fruit  Trees 

Flower  Baskets 

Center  Pieces 

Fioral 

Garlands 

and  many  other 

novel  and 

pretty 

designs 


L 


Electrically  Lighted  Rosebush 


Table  Decorations  Our  Specialty 

Miniature  and  Decorative   Lamps    of    all 
.    •  Descriptions 

Write  for  Catalogues  and  Discount 


The  Guaranteed  Cell 


Guaranteed  for  »M 
.  Open  circuit work 
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POflTlVELYGUARAHTEEp 

FOR  ALL 

0PEK  CIRCUIT  WORK 


The  list  of  satisfied  "Red  Seal"  customers  is  growing 
larger  each  day.  A  trial  is  assuring;  a  comparative  test 
with  other  makes  it  convincing  that  our  "satisfaction 
guaranteed"  cells  will  do  all  we  claim  for  diem. 

Catalog  24  E  for  the  asking. 

Manhattan  Electrical  Supply  Co. 

New  York,  17  Park  Place  Chicago,  188  Fifth  Avenue 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


ELECTRICAL  TOYS  M  BOYS 


SOME   CHRISTMAS   j  Scientific  ELECTRICAL  Novelties 


SUGGESTIONS 


Practical,   Complete,   Durable,    Harmless 


THE 

1900 

DRY  CELL 

IS  THE 

BATTERY  OF  KNOWN  QUALITY 

Which  can  only  be  proven  by 
its  use,  at  which  time  you  will 
agree  that  the  high  electro- 
motive-force and  great  efficiency 
make  it  the  best  battery  on 
the  market. 

This  cell  is  made  with  the 
view  of  obtaining  the  longest 
possible  life  under  the  most 
exacting  requirements.  _ 

Recommended  especially  for 
Experimenters,  Small  Wireless 
Outfit,  Gas  Engine  Ignition, 
Telephones  and  all  open  circuit 
work. 

Write  today  and  secure  our 
catalog,  which  gives  full  par- 
ticulars regarding  sizes  and 
prices. 

The  Nungesser  Electric  Battery  Co. 

CLEVELAND,  OHIO 

GENERAL  SALES  OFFICE 
627  W.  Jackson  Blvd.  CHICAGO 


I 


I 


T?  VERY  boy  in  the  country  can  easily  <r<vn  a  railroad. 
■^  Costs  little  and  pays  big  dividends  in  fun.  Our 
Models  of  Locomotives,  Trains,  Trolley  Cars, 
Dynamos,  Lamps,  etc.,  are  practical  and  durable 
inventions.  Equipped  with  dry  batteries,  no  acids  or 
liquids  used,  perfectly  safe  and  harmless.  Electrical 
toys  instruct  as  well  as  amuse. 

Catalog  B,  fully  illustrated,  quoting  low  prices — SENT  FR£E. 

H  CARLISLE  &  FINCH  c± 

264  E.  Clinton  Ave.,  Cincinnati,  Ohio 

Largest  Manufacturers  Electrical  Novelties  in  the  World. 


A  PERFECT  LIGHT 


^ 


FOR  THE 


A 


(HOME,  OFFICE, 
( STORE  or  FACTORY 

f\  Our  Pacific  Portable  Lamp 
may  be  attached  to  any  convenient 
fixture,  bracket  or  drop  light  and 
easily  carried  to  the  desired  point 
in  a  room. 

€J  The  lamps  are  adjustable  and 
can  be  raised  and  lowered  at  will. 

C|  The  hoods  are  so  arranged  that 
the  light  can  be  thrown  at  any  desired  angle. 

^  This  lamp  has  no  equal  for  conveni- 
ence— durability  and  it  will  be  found  a 
necessity — not  a  luxury. 

tj  When  once  used  it  is  impossible  to  do 
without  one. 

^  Price  complete,  ready  for  use— $5.00 

1§  Send  your  order  today — rejoice  tomorrow. 

Southern  Illinois  Electric  Co. 

508  Missouri  Ave.  East  St.  Louis,  Ills. 


TESTED  APPARATUS 


Means  the  Elimination  of 
Faults  in  Your  Product. 


Electrical  and  photometrical  tests  of  every  description. 

Checking  electrical  instruments  of  all  kinds  and  classes. 

Inspecting  and  testing  new  electrical  machinery,  apparatus  and  material  at  factories  and  after  installation. 

Tests  on  any  electrical  machinery  and  apparatus  made  anywhere. 

Arc  and  incande  cenl  Lamp  tests,  either  electric,  gas,  acetylene  or  oil. 

Illumination  tests  made  anywhere. 

Seconla'-y  standards  of  candle-power  furnished. 

Facilities  furnished  to  experimenters  and  investigators. 

We  have  recently  added  to  the  above,  coal  testing,  and  are  now  prepared  to  make  approximate  anal: 
and  calorific  determinations  on  samples  of  coal,  promptly  and  accurately. 

ELECTRICAL  TESTING  LABORATORIES 


80th  Street  and  East  End  Avenue 


NEW  YORK,  N.  Y. 


— .! 


I. 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


Have    Running    Water 
Everywhere 


You  can  have  running  water  anywhere 
on  one  condition  —  that  you  have 
electricity  available  to  run  the  Motor. 
Water  — all  you  want  of  it  — at  any 
time  —  in  every  room  in  the  house,  in 
the  stable,  factory  or  office,  by  use  of  a 

Jarvis  Electrical  House  Pump 

Disconnect  the  Pump  and  you  have  all  the  power  needed  to  run  the  feed  mill,  corn  sheller,  churn, 
washing  machine,  cream  separator  and  for  scores  of  other  labor-saving  purposes.  Where  electri- 
city is  available  this  outfit  is  invaluable— especially  for  country  residences,  hotels  and  clubs. 
A  special  outfit  for  every  need.  Tell  us  what  your  requirements  are— we'll  tell  you  what  com- 
bination will  best  suit  you. 

There  are  hundreds  of    JARVIS  OUTFITS  in  use— each  and  every  one  giving  entire 
satisfaction.     Write  to 

JARVIS,  912  River  St.,  LANSING,  MICHIGAN 


I 


Electric  Lighting  Dept. 


Electric  Lighting  Outfits 

for  Motor  Boats,  Country  Homes,  Stores,  Small  Fac- 
tories  and  Laboratories. 
We  have  trie  best  and  most  complete  Lighting  System 
for  such,  purposes  ever  made. 

We  furnish  a  High  Grade  Dynamo,  Switchboard  and 

Storage  Battery. 

It  will  pay  you  to  write  to  us  at  once.  Our  Lighting  System  has 
so^e  very  interesting  features  about  it,  some  of  which  are:  first  low 
selling  cost,  simplicity,  durability  and  economy. 

Schug  Electric  Manufacturing  Co. 

DETROIT,  MICH.,  TJ.   S.  A. 


,$. 


fiOM3Sff$».5jA.-B©rt. 


ALTERNATING  CURRENT 

MOTORS 

|  to  2  H.  P.  Single  Phase,  Induction  Type,  Self  Starting. 
Send  us  your  plans  at  once  and  let  us  figure  your  "Motor"  wants. 
Our  Engineering  department  is  especially  equipped  for  this  purpose, 
and  therefore  guarantee  you  satisfaction. 
Write  for  special  bulletin  30E4. 

The  Holtzer  Cabot  Electric  Co. 

Brookline,  Mass.  397  Dearborn  St.,  Chicago,  III. 


For  our  Mutual  Advantage  mention  Popular  Electricity  whenT writing  to  Advertisers. 


POPULAR  ELECTRICITY 


ELECTRICAL  TOYS  M  BOYS 


SOME   CHRISTMAS   j  Scientific  ELECTRICAL  Novelties 
SUGGESTIONS  \  Practical,  Complete,  Durable,   Harmless 


T?  VERY  boy  in  the  country  can  easily  own  a  railroad. 
■*-*  Costs  little  and  pays  big  dividends  in  fun.  Our 
Models  of  Locomotives,  Trains,  Trolley  Cars, 
Dynamos,  Lamps,  etc.,  are  practical  and  durable 
inventions.  Equipped  with  dry  batteries,  no  acids  or 
liquids  used,  perfectly  safe  and  harmless.  Electrical 
toys  instruct  as  well  as  amuse. 

Catalog  B,  fully  illustrated,  quoting  low  prices — SENT  FREE. 

M  CARLISLE  &  FINCH  £t 

264  E.  Clinton  Ave.,  Cincinnati,  Ohio 

Lareest  Manufacturers  Electrical  Novelties  in  the  World. 


I 
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THE 

1900 

DRY  CELL 

IS  THE 
OF  KNOWN  QUALITY 

Which  can  only  be  proven  by 
its  use,  at  which  time  you  will 
agree  that  the  high  electro- 
motive-force and  great  efficiency 
make  it  the  best  battery  on 
the  market. 

This  cell  is  made  with  the 
view  of  obtaining  the  longest 
possible  life  under  the  most 
exacting  requirements.  ^ 

Recommended  especially  for 
Experimenters,  Small  Wireless 
Outfit,  Gas  Engine  Ignition, 
Telephones  and  all  open  circuit 
work. 

Write  today  and  secure  our 
catalog,  which  gives  full  par- 
ticulars regarding  sizes  and 
prices. 

The  Nungesser  Electric  Battery  Co. 

CLEVELAND,  OHIO 

GENERAL  SALES  OFFICE 
627  W.  Jackson  Blvd.  CHICAGO 


I 


DRY 
BATTERY 

0"n  circuit  8*m*t°'^ 

*■*  »TO51  y««  pro!***  *  **„ 
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A  PERFECT  LIGHT 


^k 


FOR  THE 


HOME,  OFFICE, 
STORE  or  FACTORY 


A 


^  Our  Pacific  Portable  Lamp 
may  be  attached  to  any  convenient 
fixture,  bracket  or  drop  light  and 
easily  carried  to  the  desired  point 
in  a  room. 

^  The  lamps  are  adjustable  and 
can  be  raised  and  lowered  at  will. 

CJ  The  hoods  are  so  arranged  that 
the  light  can  be  thrown  at  any  desired  angle. 

*I  This  lamp  has  no  equal  for  conveni- 
ence— durability  and  it  will  be  found  a 
necessity — not  a  luxury. 

^  When  once  used  it  is  impossible  to  do 
without  one. 

^  Price  complete,  ready  for  use— $5.00 

^  Send  your  order  today — rejoice  tomorrow. 

Southern  Illinois  Electric  Co. 

508  Missouri  Ave.  East  St.  Louis,  Ills. 


flTTIJinn'PI'rv     Jk  WVt%  JL  U  A  T¥TO   ^eans  the  Elimination  of 
ILMLi/   Hi   i   All  A  I  U5  Faults  in  Your  Product. 

Electrical  and  photometrical  tests  of  every  description. 
Checking  electrical  instruments  of  all  kinds  ami  classes. 
Inspecting  him  I  testing  new  electrical  machinery,  apparatus  and  material  at  factories  and  after  installation. 


Tests  on  any  electrical  machinery  and  apparatus  made  anywhere 

Arc  and  incande  cent  lamp  tests,  either  electric,  gas,  acetylene  <>r  oil 

Illumination  tests  made  anywhere. 

Secondary  standards  of  candle-power  furnished. 

Facilities  furnished  to  experimenters  and  Investigators. 


We  have  recently  added  to  t lie  above,  coal  testing,  and  are  now  prepared  t<>  make  approximate  anal] 
and  calorific  determinations  on  samples  of  coal,  promptly  and  accurately. 

ELECTRICAL  TESTING  LABORATORIES 


80th  Street  and  East  End  Avenue 


NEW  YORK,  N.  Y. 


-T 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


Have    Running    Water 
Everywhere 


You  can  have  running  water  anywhere 
on  one  condition  —  that  you  have 
electricity  available  to  run  the  Motor. 
Water  —  all  you  want  of  it  —  at  any 
time  —  in  every  room  in  the  house,  in 
the  stable,  factory  or  office,  by  use  of  a 


Jarvis  Electrical  House  Pump 

Disconnect  the  Pump  and  you  have  all  the  power  needed  to  run  the  feed  mill,  corn  sheller,  churn, 
washing  machine,  cream  separator  and  for  scores  of  other  labor-saving  purposes.  Where  electri- 
city is  available  this  outfit  is  invaluable — especially  for  country  residences,  hotels  and  clubs. 
A  special  outfit  for  every  need.  Tell  us  what  your  requirements  are — we'll  tell  you  what  com- 
bination will  best  suit  you. 

There  are  hundreds  of    JARVIS  OUTFITS  in  use— each  and  every  one  giving  entire 
satisfaction.    Write  to 

JARVIS,  912  River  St.,  LANSING,  MICHIGAN 


Electric  Lighting  Outfits 

for  Motor  Boats,  Country  Homes,  Stores,  Small  Fac- 
tories  and  Laboratories. 

We  have  the  best  and  most  complete  Lighting  System 
for  such  purposes  ever  made. 

We  furnish  a  High  Grade  Dynamo,  Switchboard  and 

Storage  Battery. 

It  will  pay  you  to  write  to  us  at  once.  Our  Lighting  System  has 
Sone  very  interesting  features  about  it,  some  of  which  are:  first  low 
selling  cost,  simplicity,  durability  and  economy. 

Schug  Electric  Manufacturing  Co. 

Electric  Lighting  Dept.  DETROIT,  MICH.,  IT.   S.  A. 


ALTERNATING  CURRENT 

MOTORS 


$•  to  2  H.  P.  Single  Phase,  Induction  Type,  Self  Starting. 
Send  us  your  plans  at  once  and  let  us  figure  your  "Motor"  wants. 
Our  Engineering  department  is  especially  equipped  for  this  purpose, 
and  therefore  guarantee  you  satisfaction. 
Write  for  special  bulletin  30E4. 

The  Holtzer  Cabot  Electric  Co. 

Brookline,  Mass.  397  Dearborn  St.,  Chicago,  111. 


For  our  Mutual  Adyantage  mention  Popular  Electricity  whenT writing  to  Advertisers, 


POPULAR  ELECTRICITY 


BE  A  FACTORY  OWNER-WE  TELL  YOU  HOW 

MAKE  BIG  MONEY 

GO  IN 


FOR  k 
l^fOU RSELF    ' 


OIJRNB 


Makes  it   easy   for    any   MAN    or 
WOMAN  to  start  in  business  for  them- 
selves.    All    you  need  is  a  sewing  ma- 
chine.    We  furnish  canvas  gloves  and  mit- 
tens all  ready  to  sew.     We  give  you  sample 
gloves,    infor- 
mation,     in- 
structions and 


Equipment  FREE 


What  progress  have  you  made  in  providing  for  the  future  of  your- 
self and  family?    Are  you  satisfied  with  the  results?    If  not,  now  is 
the  time  to  turn  over  a  new  leaf  and  get  a  new  start.     We  are  offering 
you  a  chance  to  better  your  conditions  and  provide  for  future  emergencies. 

XJJ~  Qt~«*  Wm  m  a   business    of    your    own       Immune**  Pi»/\r*ifc   are  made  m  thIs    &sci" 
We  Dtart    IOUright     in    your    own    town.       Immense  rrorilS    nating     business.     The 

Every  man  or  woman,  no  matter  how  humble,  is  en-       McCreery   Brothers   started    only_a  Jew  ^years  ^ago 

titled  to  at  least  the  profits  of  their  own 


Our  Business 


labor.  If  you  have  the  ambition  to  better 
your  condition  —  to  be  somebody  —  to 
provide  for  yourself  and  family — to  enjoy 
success,  happiness  and  prosperity — we 
can  help  you.  Sign  and  send  the  coupon 
now. 

is  the  manufac- 
turing of  canvas 
gloves  and  mittens.  The  demand  for  these 
goods  has  increased  by  jumps  and  bounds, 
way  beyond  our  ability  to  manufacture 
them.  For  that  reason  we  are  compelled 
to  look  for  outside  assistance  and  are 
willing  to  help  others,  who  are  willing  to 
help  themselves,  to  get  a  start  in  this  busi- 
ness. There  is  room  today  for  ten  canvas 
glove  factories  where  we  have  one  now. 
Start  a  factory  with  our  help. 


without  a  cent.  Today  they  have  thou- 
sands of  dollars,  own  their  own  large 
factory,  have  interests  in  others,  and 
do  an  enormous  business.  They  have 
started  a  few  other  men  and  women  in 
the  glove  business,  and  they  will  help  you 
to  start,  too,  furnishing  you  with  the 
necessary  equipment  for  starting  free, 
and  teaching  you  the  secrets  of  the  busi- 
ness. 

Unlimited  Demand   noereciass 

of  goods  for  which  there  is  such  a  steady 
demand  as  for  canvas  gloves  and  mittens. 
Everybody  uses  them — the  farmer,  the 
mechanic,  the  doctor,  the  lawyer,  the 
merchant,  the  laborer — in  every  section 
of  the  country — from  Maine  to  California 
and  from  Minnesota  to  the  Gulf. 


x^ 


Opportunity  is  Knocking  at  Your  Door 

M'lr^^*  ~C  D~:~B  of  canvas  gloves  are  being  sold.    Somebody  is  getting  the  profit  on  these   goods, 
llllOnS  Or  fairs  why  not  you?    Come  with  us  and  let  us  start  you  in  this  proiitable,   legitimate 
business  which  with  a  reasonable  amount  of  light   work  and  attention  should [make   you   a  Prosperous 
factory  owner  in  a  short  time.     Each  Member  of  the  family  can  help— father  mot  er  son and caugl  iter 
can  each  do  their  share  and  as  the  business  grows  and  develops  help  can  be  obtained  on  the  outside    It 
is  to  your  personal  advantage,  to  the  advantage  of  your  pocket  book  to  learn  all  about  this  woi id  r- 
ful  offer  we  are  making.     All  you  need  is  the  use  of  an  ordinary  sewing  machine.     We  supply  the 
other  necessary  equipment  without  cost.     No  matter  how  small  or  how  large  your  town ,  no 
matter  what  section  you  live  in,  there  is  always  room  for  a  factory.     You  can  start  at  noim  or 
in  a  small  store  room  nearby.  You  can  work  all  or  only  part  of  the  time  and  can  engage  otnei  a  to 
work  for  you. 

U~w.«  :»  •»  CU  ******  where  you  can  start  on  an  honorable  career  as  a  successful 
nere  IS  a.  Variance  business  man  or  woman.     You  cannot  possibly  lose  any- 
thing by  investigation,  and  it  may  mean  financial  success  to  you.     Do  not  delay.     Io 
day  the  opportunity  is  open  to  you;  tomorrow  may  be  too  late.  Our  ability  to  assist 
others  in  starting  factories  is  limited  to  our  ability  to  furnish  them  with  raw  ma- 
terial, and  just  as  soon  as  enough  have  become  associated  with  us  to  absorb  our 
capital  wo  shall  be  obliged  to  withdraw  this  offer.    It  is  so  very  easy  to  get  the 
full   details  of  our  proposition.      Simply   sign   and   send   us   the   coupon. 
Write  your  name  and  address  plainly. 

McCREERY  MANUFACTURING  COMPANY 

1180 Lawrence  Avenue,  Toledo,  Ohio 
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For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


•m) 

Business  Opportunit 

The  Independent  Telephone  field  embraces  over 
15,000  Companies,  operating  20,000  exchanges  and 
employing  200,000   men. 

®    @    @      - 

W»         V->»         \_^» 

It  expends  $50,000,000  a  year  for  apparatus  and  supplies, 
while  its  employes  use  a 


like  amount  for  personal  j 
requirements,  and  as 
much   more   for   their 
families  and  homes. 


Any  article  which  ap- 
peals to  a  prosperous, 
buying  class  is  bound  to 
win,  and  win  handsome-  \ 
ly,  in  the  telephone  field. 


Every  desirable  reader 
throughout  this  impor- 
tant industry  can  be  ef- 


The    Standard    Telephone    Authority 


International  In  It*  *C-op»  snC  uffulnesa. 

EXT  BOOK  FOR  BUYERS  OF    TELEPHONE    APPARATUS 


.  Atlofded  bv-TELEPHONY.  Only 


'NON-ADVERTISER" 

Might  b*  Pi'Oorti  <t  no 
War*  Onty  Con.imieni  ai*d 
Smcsro.  Bui  Sri«w  <j.  On* 
Who        i*        Mo>         Purterinf 

ir«und  Wnh  lomi  Bud 
Doctdii    "ChMp'     F»rm    o' 


IT   REACHES 

THE   BUYERS 

TELEPHONY  is  cahefully 


READ  EACH    WEEK-    BY  EVERY  BUYER  IN 
THE  TELEPHONE:  FIELD.  . 

Write  lor  our  proposition,  it  will  probably  interest  jou. 


THE  MAN  WHO 
ADVERTISES 

Mai  Sake  Sorae  Mistakes. 

The  Man  Who  Ooesn  I  Advenin 

Makes    Die    Greateil 

■retake  si  tie 


EVERY 

DESIRABLE 

FACILITY 

For     Biuineu 
Getting  Li  Offered 
in  TELEPHONY 
uJ  iU  Auxiliaries. 


A  Good  Thing  to  Remember 

TELEPHONY  is  Issued  on  Saturday  of  Each. 
WeeK,  Copy  for  changes  of  Advertisements 

Should  Reach  us. as  Eariy  as  the  first  of  the 
Week  Preceding  date;  of  Publication,  and  not 
later  than  Saturday.  Haw  advertising  can  be 
inserted  as  late  as_W_-;dr.e5day 


Our 

BEST 

Argument 

4  Sample  Copy  ol 
TELEPHONY. 
Gltil  to  send  one. 


f ectively  reached  through  its  one  representative  medium 


TE1JIIFKKJEI&    2QWf&M*iM* 


Here  is  a  real  opportunity  for  wide-awake  sales  managers,  or  merchants  who  desire 
additional  trade. 

Sample  copies,  rates  and  full  descriptive  matter  promptly  furnished  on  request. 

TELEPHONY  PUBLISHING  CO. 

Monadnock  Block       ......       CHICAGO,  ILL. 


For  our  MutuallAdvantage'mentionlPopular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


BE  A  FACTORY  OWNER-WE  TELL  YOU  HOW 

MAKE  BIG  MONEY 


EASY    * 
WORK    ' 

YOU  CAN    .-. 
START  AT  HOM 


GO  IN 


FOR 
^.YOURSELF 


/■ 


OURNEH 


Makes  it   easy   for    any   MAN    or 
WOMAN  to  start  in  business  for  them- 
selves.    All    you  need  is  a  sewing  ma- 
chine.    We  furnish  canvas  gloves  and  mit- 
tens all  ready  to  sew.     We  give  you  sample 
gloves,    infor- 
mation,     i  n  ■ 
structions  and 


Equipment  FREE 


What  progress  have  you  made  in  providing  for  the  future  of  your- 
self and  family?    Are  you  satisfied  with  the  results?    If  not,  now  is 
the  time  to  turn  over  a  new  leaf  and  get  a  new  start.     We  are  offering 
you  a  chance  to  better  your  conditions  and  provide  for  future  emergenciea 


m 


We  Start  You 


in  a   business    of    your    own 
right     in     your    own    town. 
Every  man  or  woman,  no  matter  how  humble,  is  en- 
titled to  at  least  the  profits  of  their  own 
labor.     If  you  have  the  ambition  to  better 
your    condition  —  to     be    somebody  —  to 
provide  for  yourself  and  family — to  enjoy 
success,     happiness     and     prosperity — we 
can  help  you.    Sign  and  send  the  coupon 
now. 

Is  the  manufac- 
turing of  canvas 
gloves  and  mittens.  The  demand  for  these 
goods  has  increased  by  jumps  and  bounds, 
way  beyond  our  ability  to  manufacture 
them.  For  that  reason  we  are  compelled 
to  look  for  outside  assistance  and  are 
willing  to  help  others,  who  are  willing  to 
help  themselves,  to  get  a  start  in  this  busi- 
ness. There  is  room  today  for  ten  canvas 
glove  factories  where  we  have  one  now. 
Start  a  factory  with  our  help. 


Immense  Profits 

McCreery 


Our  Business 


are  made  in  this  fasci- 
nating business.  The 
Brothers  started  only  a  few  years  ago 
without  a  cent.  Today  they  have  thou- 
sands of  dollars,  own  their  own  large 
factory,  have  interests  in  others,  a'nd 
do  an  enormous  business.  They  have 
started  a  few  other  men  and  women  in 
the  glove  business,  and  they  will  help  you 
to  start,  too,  furnishing  you  with  the 
necessary  equipment  for  starting  free, 
and  teaching  you  the  secrets  of  the  busi- 
ness. 

Unlimited  Demand   no^ciaJs 

of  goods  for  which  there  is  such  a  steady 
demand  as  for  canvas  gloves  and  mittens. 
Everybody  uses  them — the  farmer,  the 
mechanic,  the  doctor,  the  lawyer,  the 
merchant,  the  laborer — in  every  section 
of  the  countrv — from  Maine  to  California 
and  from  Minnesota  to  the  Gulf. 


Opportunity  is  Knocking  at  Your  Door 


Millions  of  Pairs 


of  canvas  gloves  are  being  sold.    Somebody  is  getting  the  profit  on  those   poods, 
why  not  youf    Come  with  us  and  let  us  start  you  In  this  profitable,   legitimate 
business  which  with  a  reasonable  amount  of  Light   work  and  attention  should  make  you   a  SSSSfS 
factory  owner  in  a  short  time.    Each  Member  of  the  fam.Iy  can  help— father  mother,  son  and  daughtt  r 
can  each  do  their  share  and  as  the  business  grows  and  develops  help  can  be  obtained  01  the  outside.  It 
is  to  your  personal  advantage,  to  the  advantage  of  your  pocket  book  to  learn  all  about  this nyonder- 
ful  offer  we  are  making.     All  you  need  is  the  use  of  an  ordinary  sewn  A 


rA 


town; 


pi  __..  where  you  can  start  on  an  honorable  career  as  a  successful 
V/Iiance  business  man  or  woman.     You  cannot  possibly  lose  any- 


■  nig 
other  necessary  equipment  without  cost.  No  matter  how  small  or  how  large  your 
matter  what  section  you  live  in,  there  is  always  room  for  a  factory.  You  can  start  at  home< 
in  a  small  store  room  nearby.  You  can  work  all  or  only  part  of  the  time  and  can  engage  otlu  rs  to 
work  for  you. 

nClc  15  <*  v^iidiii^c  business  .. 

thing  by  investigation,  and  it  may  mean  financial  success  to  you.     Do  not  delay.    To- 
day the  opportunity  is  open  to  you;  tomorrow  may  be  too  late.  Our  ability  to  assist 
others  in  starting  factories  is  limited  to  our  ability  to  furnish  them  with  raw  ma- 
terial, and  just  as  soon  as  enough  have  become  associated  with  us  to  absorb  our 
capital  wo  shall  be  obliged  to  withdraw  this  offer.    It  is  so  very  easy  to  get  the 
full   details  of  our  proposition.      Simply   sign   and   send   us   the   coupon. 
Write  your  name  and  address  plainly. 

McCREERY  MANUFACTURING  COMPANY 

1180  La  wrence  Avenue,  Toledo,  Ohio 
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For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


Business  Opportunit 

The  Independent  Telephone  field  embraces  over 
15,000  Companies,  operating  20,000  exchanges  and 
employing  200,000   men. 

@    ©    ©     ■ 
It  expends  $50,000,000  a  year  forapparatus  and  supplies, 
while  its  employes  use  a 


like  amount  for  personal 
requirements,  and  as 
much  more  for  their 
families  and  homes. 


Any  article  which  ap- 
peals to  a  prosperous, 
buying  class  is  bound  to 
win,  and  win  handsome- 
ly, in  the  telephone  field. 


Every  desirable  reader 
throughout  this  impor- 
tant industry  can  be  ef- 


CC-VTS  >  COPY- 
UUB  fCR   VEAK 


I 


The    Standard    Telephone,  Authority 


'  In  it*  scop*  mnd  usmfUt/t 


THE  TEXT  BOOK  FOR  BUttftS  OF    TELEPHONE    APPARATUS 


nuficiGrM'l  MaHM  Lt 


ing  Auxiliaries.  AHorfled  bT  TELEPHONY.1  Oni, 


"NON-ADVERTISER" 

Mi(tii  tn.  Pi'danto  "  r\% 
W«r*  Only  Consistent  »r>(> 
Itncwa.  Bm  Spmi^  urn  Om 
Wh«  I.  Moi  t>uMarin« 
Around  Win  Soma  Suo 
psnai:     "   Cfi.io       >0""   «' 


IT   REACHES 

THE   BUYERS 

TELEPHONY  iscabefully 


READ  EACH    WEEK    BY.    EVERY  BUYER  IN 
THE  TELEPHONE  FIELD;  . 

Write  for  our  proposition,  it  will  probably  interest  you. 


THE  MAN  WHO 
ADVERTISES 

May  Make  Some  Mistakes, 

The  Ran  Who  Doesn  I  AttaHfM 

Makes    flie     Greatest 

(intake  ef  AIR 


EVERY 

DESIRABLE 

FACILITY 

For    BmJBHi 
Getting  i»  Offered 
in  TELEPHONY 
mud  iU  Auxiliariei. 


A  Good  Thing  to  Remember 

TELEPHONY  Is  Issued  on  Saturday  of  Each 
■Weak.  Copy  for  changes  of  Advertisements 
Should  Reach  us  as  Early  as  the  First  of  the 
Week  Preceding  date  of  Publication,  and  not 
later  than  iaturciay.  .New' advertising  can  be 
.  inserted  as  late  as  Wednesday         -:       -;\ 


Our 
BEST 

Argument 

k  Sample  Copy  of 
'  TELEPHONY. 
Glad  to  tend  one. 


ail- 


f  ectively  reached  through  its  one  representative  medium— 


•ffEUSFK®!®    JMOJWEOtAL 


Here  is  a  real  opportunity  for  wide-awake  sales  managers,  or  merchants  who  desire 
additional  trade. 

Sample  copies,  rates  and  full  descriptive  matter  promptly  furnished  on  request. 

TELEPHONY  PUBLISHING  CO. 

Monadrtock  Block CHICAGO,  ILL. 
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POPULAR  ELECTRICITY 


Credit  Tailors 


Get  first 

choice  of 

our 

all-wool 

spring 

fabrics 

SUITS 

$12.95 
$27.50 

Six  months 
to  pay 

Nothing  Down 

If  you  will  write  us  today,  we  will  send  you  samples  of  all 
the  newest  spring  fabrics.     They  have  just  come  in. 

We  will  also  send  you  the  Clement  Spring  Style  Book,  show- 
ing the  cleverest  styles  in  America.     It  is  just  off  the  press. 

Also  a  tape  line  and  full  instructions  for  taking  your  own 
measurement,  so  we  can  fit  you  as  perfectly  as  though  you  came 
to  our  shop. 

You  can  get  first  choice  of  all  the  spring  patterns,  and 
have  one  of  the  first  new-style  suits  in  your  town,  if  you  write  at 

once.  .  , 

Our  spring  suits  run  from  $12.95  to  $27.50,  yet  we  use  noth- 
ing but  all-wool  fabrics.  We  employ  the  highest-priced  tailors. 
If  you  will  send  us  a  few  simple  measurements  we  will  guarantee 
you  an  absolutely  perfect  fit.  Some  of  the  swellest  men  around 
you  are  wearers  of  Clement  clothes. 

We  send  all  suits  on  approval.  No  money  down— no 
C  O.  D.  Not  a  penny  will  be  accepted  from  you  until  you  have 
tried  the  suit  on  in  your  own  home  and  found  it  exactly  right. 
Then  we  allow  you  six  months  to  pay,  without  interest  or 
security.     We  simply  open  a  charge  account.  t 

The  lowest  prices  of  cash  tailoring  establishments  are  ou  /0 
higher  than  ours.  For  we  have  no  agents  and  pay  no  comis- 
sions  And  we  make  clothes  for  tens  of  thousands  of  customers 
with  whom  we  deal  direct.  No  matter  what  a  man  pays,  he  can- 
not dress  better  than  the  man  who  wears  Clement  clothes. 

This  has  become  the  largest  house  of  Us  kind  by  giving  the 
best  styles  and  fabrics,  the  lowest  prices  and  the  fairest  terms. 

SEND  FOR  SAMPLES 

Write  us  today  for  samples,  for  now  you  can  pick  from  all  the 
newest  fabrics.  We  will  send  our  spring  style  book,  measuring 
blanks,  tape  line  and  everything.  No  charge  whatever.  Old 
customers  and  new  arc  entitled  to  this  book  and  these  samples. 
Get  them  while  our   stock   is   complete.     Cut  out  this  ad  so  you 

wonlto8et  THE  CLEMENT  CO. 

CHICAGO,  ILL. 


504  Franklin  Street 


"THE  TELEGRAPH  INSTRUCTOR" 

by  C.  M.  Dodge.  One  of  the  best  "plain  English"  trea- 
tises on  the  art  ever  published.  For  beginners  or  practical 
men.  260  pages.  Full  illustrated.  Cloth  covers.  Price, 
postpaid,  $1.00.  FREE  for  two  paid  yearly  subscriptions 
to  POPULAR  ELECTRICITY. 

POPULAR  ELECTRICITY,   Book  Dept.   Monadnock  Block,   Chicago,  III. 
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Mr.  Edison's  LATEST 

Supremely  Fine  Phonograph 

A  musical  wonder— a  perfect  reproducer  of  sound- 
unsurpassable  in  clearness  and  beauty  of  tone. 

Double  Reproducer  Amberol  Records 
New  Style  Floral  Horn  New  Style  Cabinet 
The  Latest  Model  High  Grade  Edison 

VUR  OUTFIT  No.  W-Just  Out 

at  $10  less  than  our  former  rock-bottom  price 
«n  the  outfit  No.  9 and 

Free  Lean 

We  ship  on  a  free  loan— no  money  down    do  not  pay  us  one 
cent,  CO. D.— take  the  outfit  to  your  home  on  our  free  loan  offer. 

You  Meed  Mot  Buy  Anything:  am  we  want  on  tb  e 

free  loan  is  that  you  convince  \  oui  sell  01  the  absolute  superior 
lty  of  this  superb  new  style  lustrum)  -nt.  All  wc  ask  is  that  you 
let  your  family  and  a  few  ot  your  neighbors  and  friends  near  the 
Edison  when  we  send  it  to  yon  on  a  trio  loan.  Let  them  heai  the 
magnificent  music,  operas,  comlo  Bonga  and  i  onny  recital  V 
then  letthem  judure.  If  any  of  your  friends  then  wanl  an  Edison, 
we  will  feel  thankful  to  von,  or  if  you  want  to  keep  yours,  you 
may  keep  it,  on  the  easiest  monthly  payments:  as  low  as 
$2.00  a  mouth-*3.00  a  month  for  an  Edison. 

But  if  you  aDd  none  of  your  friends  want  an  instru- 
ment just  now,  there  is  no  harm  done.    .Inst  nun 
the  outfit  at  our  expense  and  wo  churge  you  noth- 
ing for  the  free  loan. 

We  simply  want  everybody  to  hear  the  latest 
product  of  Mr.  Edison's  skill. 

af_...  VUmmMd**  f°r  the  tree  oatalog  un< 
/VOW  Vrriie  i,  r  ii       ol    Edison 
records,  operas.  songs  and  oomlo  recita- 
tions that  you  want  toheuron  this  tree 

loan.   Just  put  your  name  and  ad- 
dress on  a  postal  or  In  B  letter,  OX 
hIkii  and  mail  the  < I">n.     No 

letter  necessary  if  you  tend 

the  coupon. 

F.  K.  BABSON 

EDISON   PHONOGRAPH 

DISTRIBUTERS 

Edison  Block 

Dept.   1402 

Chicago, 

lllinoi 


L 


for  our  Mutual  Advantage  mention  Popular  Electricity  «  l.« -n  utility  to  Advertisers. 


POPULAR  ELECTRICITY 


Learn  the  Automobile  Trade 

fast  To'j  &jpgau8JiBJL2Xi 

and  for  the  small  sum  of  Ton  Dollars  and  payable 
half   cash  and  balance    in    30    days.    The   Auto 
Profession  is  the    coming    profession.     There  is   a    big 
demand  for  help  in  all  its  branches  and  good  pay. 

My  System  is   entirely  new  and   different  from-  others      I 
give  you  the  actual  practice  on   my  models  (a  new  European 
invention)  and  the  'how  and  why"  is  learned  trom  my  simple 
Instruction,  Pamphlets  and  Charts;  so  simple  a  boy  ten  years  old 
can  understand. 

DYKE'S    AUTO 
INSTRUCTION  is 

something'  new, 

wonderful,  clever 

and     instructive. 
M.  L.   Chico,    of 

Ponce,  P.R.,  (Nov. 

7)   says:     "Sorry  I 

did    not    know     of 

your  Auto  Instruc- 
tion before.     I  have 

learned  more  and 

quicker  than   if  I 

had  the  parts   be- 
fore me." 
Win.    Brown,    of 

Butler.Mo.,  says:  "I 

have  learned  more 

in     three      weeks 

study     than  three 

years     of      work 

around  the  shop." 
Otto    Osborne, 

Zanesville,  0.,says: 

"It   is     just     tike 

working  on  a  car. 

I  find  it  more   than 

meets    my   fullest 

expectations." 
"I     have     never 

found  anything  as 

thoroughly        ade- 
quate   and   easily 

comprehended   as 

your  course."— H. 

D.  Haynes,  Audit- 

°r«<Tfrihe^ni0?  CentralLife  Insurance  Company,  Cincinnati,  O. 

*£ke™.epn,stmple   way   you   have    °f  explaining    the  difficult 

pans,     itie    enthusiasm  I   have  for  the  course  I  fear  will  bring  you  some 

new  members  from  here."— Dr.  W.  J.  Cameron,  Des  Moines,  Iowa. 
A  young  man  who  took  my  course  is  now  running  a  repair  shop, 
we  have  hundreds  of  letters   from   cnstomers  all   over  the  world  and  we 

nave  reproduced   several   of   them   in    our   Free    Pamphlet  right  from  the 

originals  in  order  to  convince  you. 

If  we  could  prepare  you  so  that 
you  could  drive  a  car,  repair  autos 
and  launches,  in  fact  so  thoroughly 
understand  the  subject  that  you  could 
open  a  repair  shop  if  you  wanted, 
don't  you  think  it  would  be  ten  dollars 
well  invested. 

DON'T    YOU    BELIEVE    WE    CAN 
TEACH  BY  MAIL? 

Then  let  us  have  the  pleasure  of 
sending  you  a  new  pamphlet,  just  out, 
with  reproductions  of  original  letters 
from  Doctors,  Lawyers,  Clerks, 
Mechanics,  Ministers  and  others— Let 
us  show  you — 

HOW  WE  TEACH  YOU: 
by    a  system  of  Working  Models  of 
Engine,   Carburettor,    Magneto,   etc., 
that  actually  work,  and  our  interest- 
ing Lessons  and  Charts. 

Just  imagine,  havingin  your  room 

an  engine  cut  in  half  and  with  each 

and  every  part  lettered  and  numbered, 

also  a  Carburettor  and  Magneto  lying 

study    our    interesting    course — that's 

our  working   models.    You  will  play 

more    you  play  the  clearer 


See  These  Models— They  Work 
— There  are  two  sides  to  each 
Model  and  some  of  the  parts  are 
made  of  actual  metal. 

on    your    study    table    while    you 
practically   what    we   give  you   in 
with  these  models  like  a  boy  with  a  toy  and  the 
the  subject  will  be  to  you. 

In  Addition  we  give  24  lessons,  which  are  so  interesting  you  will  finish 
them  all — they  are  illustrated  with  34  large  clear  charts. 

We  Teach  You  everything  there  is  to  learn  about  the  Automobile  and 
Gasoline  Engine  such  as  valve  setting,  timing  ignition,  how  the  cylinders 
fire,  construction  of  all  forms  of  Magnetos  and  how  to  set  them,  storage 
batteries  and  all  systems  of  wiring,  and  many  other  important  subjects. 

Don't  you  think  you  would  become  interested?    Sure  you  would. 

Dyke's  Course  is  the  only  course  in  the  world  which  can  successfully  be 
taught  by  mail. 

Mr.  DYKE  was  the  first  Auto  Supply  man  in  America  and  built  the  fifth 
successful  Automobile  in  this  country.  His  experience  is  embodied  in  this 
course.  Mr.  Dyke  made  a  special  trip  to  Europe  to  secure  additional 
matter  for  this  great  Course.  The  working  models  were  designed  and  are 
made  in  Europe  by  a  leading  mechanical  artist. 

No  matter  how  much  you  would  pay  you  could  not  possibly  get  a  course 
equal  to  this  one, 

SPECIAL  TRIAL  OFFER.  Send  us  $5  Cash  and  your  promise  to  pay 
the  other  JS  in  30  days.  We  will  then  send  you  the  Course  and  will  give 
you  two  days'  time  for  inspection  and  if  you  don't  like  it  return. 

INSTRUCTIVE   P&MPHLET 
SEND  FOR  IT  TODAY 

CLASS  BUTTON  and  DIPLOMA  with  each  course. 

DYKE'S  CORS'P  SCHOOL  MOTORING 
1300  New  Bank  Commerce  Bldg.,  ST.  LOUIS 


MEN 
WANTED 

MEN  WANTED  EVERYWHERE 
TO  SECURE  SUBSCRIPTIONS 
FOR  A  MONTHLY  JOURNAL  OF 
MACHINERY  AND  MACHINE 
TOOLS. 

MODERN  MACHINERY 

IS  THE  ONLY  JOURNAL  OF  ITS 
KIND  PUBLISHED  IN  THE  WEST. 
ITS  A  LIVE  WIRE.  PRICE  $1.00 
PER  YEAR. 

We  offer  very  liberal  terms  to 
solicitors.    Write  us. 

/fodem  Machinery 

961  MONADNOCK  BLiC,  CHICAGO 


Hi 

mi 


■MM 


FOR  THE  AMATEUR 

OR  PRACTICIAL  ELECTRICIAN 

This   is   one   of  the  most 
valuable  works  ever 
published. 

Written  in  simple,  easily 
understood  language, 
fully  illustrated  with  cuts 
and    working     drawings. 

Presents  a  wonderfully  interest- 
ing and  entertaining  series  of 
electrical  experiments,  giving  full 
directions  for  constructing  ap- 
paratus required  with  inexpensive 
materials  and  tools  easily  obtained. 

Shows  you  how  to  make  all 
kinds  of  batteries,  electric  bells, 
rheostats,  condensers,  large  and 
small  induction  coils,  an  electro- 
phorus,  an  automatic  circuit 
closer;  how  to  construct  and  use 
telegraph  and  telephone  instru- 
ments, measure  electrical  resistance  and  pressure  and  make  and 
use  galvanometers  and  voltmeters. 

Gives  detailed  directions  for  building  a  1-20  horse  power 
motor,  explaining  exactiy  how  to  make  each  of  the  various 
parts  and  assemble  them  correctly.  Shows  you  how  to  do 
electro-plating  at  home,  design  a  small  dynamo,  build  an 
electric  engine,  an  electric  locomotive,  a  model  fire  alarmtele- 
graph,  make  simple  arc  lamps,  and  light  lamps  by  electricity. 
Also  how  to  make  an  electric  bomb,  electric  gyroscope  and 
other  electrical  toys,  etc.,  etc. 

204  pages.     Handsomely  stamped  cloth  covers. 

Price — postpaid — S1.00 

FREE  for  two  paid  annual  subscriptions  to  POPULAR 
ELECTRICITY. 

POPULAR  ELECTRICITY  BOOK  DEPT. 

Monadnock  Block,  CHICAGO,  ILL. 
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POPULAR  ELECTRICITY 


Credit  Tailors 


Get  first 

choice  of 

our 

all-wool 

spring 

fabrics 

SUITS 

$12.95 
$27.50 

Six  months 
to  pay 

Nothing  Down 

If  you  will  write  us  today,  we  will  send  you  samples  of  all 
the  newest  spring  fabrics.     They  have  just  come  in. 

We  will  also  send  you  the  Clement  Spring  Style  Book,  show- 
ing the  cleverest  styles  in  America.     It  is  just  off  the  press. 

Also  a  tape  line  and  full  instructions  for  taking  your  own 
measurement,  so  we  can  fit  you  as  perfecdy  as  though  you  came 
to  our  shop. 

You  can  get  first  choice  of  all  the  spring  patterns,  and 
have  one  of  the  first  new-style  suits  in  your  town,  if  you  write  at 

once.  _  . 

Our  spring  suits  run  from  812.95  to  S27.50,  yet  we  use  noth- 
ing but  all-wool  fabrics.  We  employ  the  highest-priced  tailors. 
If  vou  will  send  us  a  few  simple  measurements  we  will  guarantee 
you  an  absolutely  perfect  fit.  Some  of  the  swellest  men  around 
you  are  wearers  of  Clement  clothes. 

We  send  all  suits  on  approval.  No  money  down— no 
C.  O.  D.  Not  a  penny  will  be  accepted  from  you  until  you  have 
tried  the  suit  on  in  your  own  home  and  found  it  exactly  right. 
Then  we  allow  vou  six  months  to  pay,  without  interest  or 
security.     We  simply  open  a  charge  account. 

The  lowest  prices  of  cash  tailoring  establishments  are  o()\0 
higher  than  ours.  For  we  have  no  agents  and  pay  no  comis- 
sions.  And  we  make  clothes  for  tens  of  thousands  of  customers 
with  whom  we  deal  direct.  No  matter  what  a  man  pays,  he  can- 
not dress  better  than  the  man  who  wears  Clement  clothes. 

This  has  become  the  largest  house  of  its  kind  by  giving  the 
best  styles  and  fabrics,  the  lowest  prices  and  the  fairest  terms. 

SEND  FOR  SAMPLES 

Write  us  todav  for  samples,  for  now  you  can  pick  from  all  the 
newest  fabrics.  We  will  send  our  spring  style  book,  measuring 
blanks,  tape  line  and  everything.  No  charge  whatever.  Old 
customers  and  new  are  entitled  to  this  book  and  these  samples. 
Get  them  while  our  stock  is  complete.  Cut  out  this  ad  so  you 
won't  forget.  ^.  _  ^' 

THE  CLEMENT  CO. 


504  Franklin  Street 
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THE  TELEGRAPH  INSTRUCTOR" 


CHICAGO,  ILL. 


by  C.  M.  Dodge.  One  of  the  best  "plain  English"  trea- 
tises on  the  art  ever  published.  For  beginners  or  practical 
men.  260  pages.  Full  illustrated.  Cloth  covers.  Price, 
postpaid,  81.00.  FREE  for  two  paid  yearly  subscriptions 
to  POPULAR  ELECTRICITY. 

POPULAR  ELECTRICITY,   Book  Dept.   Monadnock  Block,   Chicago,  III. 


Mr.  Edison's  LATEST 

Supremely  Fine   Phonograph 

A  musical  wonder— a  perfect  reproducer  of  sound- 
unsurpassable  in  clearness  and  beauty  of  tone. 

Double  Reproducer  Amberol  Records 
New  Style  Floral  Horn  New  Style  Cabinet 
The  Latest  Model  High  Grade  Edison 

VUR  OUTFIT  No.  W-Just  Out 

at  $10  less  than  our  former  rock-bottom  price 
«>n  the  outfit  Ho.  9 and 

Free  Loan 

We  ship  on  a  free  loan— no  money  do  wn— do  Dot  pay  ds  one 
cent,  CO. D.— take  the  outtit  to  your  home  ou  our  free  loan  oiler. 

You  Meed  Mot  Buy  Anything:  ah  we  want  on  fihia 
free  loan  is  that  you  convince  j  oursell  ol  (he  absolute  superior 
lty  of  this  superb  new  stvle  Instrument.    All  we  ask  Is  that  j  ou 
let  your  family  and  a  few  ot  \  our  neighbors  and  friends  bear  the 
Edison  when  we  send  it  to  you  on  a  free  loan.  Let  them  bi  ar  the 
magnificent  music,  operas,  comic  songs  and  runny 
then  let  them  judge.  If  any  of  your  friend,  then  want  an  Ed 
we  will  feel  thankful  to  yon,  or  if  yon  want  to  keep  yours,  yon 
may   keep  It.  on  the    easiest    monthly    payments:    as    low    us 
t$£.00  a  mouth— $3. OO  a  mouth  for  an  Edison. 

But  if  you  and  none  of  your  friends  want  ao  instru- 
ment just  now,  there  is  no  harm  done,    -lust  renin 
the  outtit  at  our  expense  and  we  charge  you  noth- 
ing for  the  free  loan 

We  •imply  want  everybody  to  hear  the  latest 
product  of  Mr.  Edison's  skill.  A 

■1^,...  tAfmmS4*%.  for  the  free  catalog  and  _/>T  V<N  ~  , 

NOWWntB  free  list   of    Bdlson      //jv' 

records,  operas,  songs  and  oomlo  reclta-    ^jT\^<^ 

tions  that  you  want  to  henr on  thl- tree     .^i/\<£o' 
loan.    Just  put  your  name  and  ad-      S-.S  S'S> 
dress  on  a  postal  or  In  a  letter,  or 

sign  and  mall  the  coupon.    No 
letter  necessary  if  you  send 

the  coupon. 

F.  K.  BABSON 

EDISON   PHONOGRAPH 
DISTRIBUTERS 
Edison  Block 
Dept.   140 
Chicago 
Illinois 
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POPULAR  ELECTRICITY 


Learn  the  Automobile  Trade 

during  spare  lime,  evenings  at  home.  I  CAN 
TEACH  YOU  and  will  GUARANTEE  satisfaction 
and  for  the  small  sum  of  Ten  Dollars  and  payable 
half  cash  and  balance  in  30  days.  The  Auto 
Profession  is  the  coming  profession.  There  is  a  big 
demand  for  help  in  all  its  branches  and  good  pay. 

My  System  is   entirely  new  and   different  from   others.     I 
give  you  the  actual  practice  on  my  models  (a  new  European 
invention)  and   the  'how  and  why"  is  learned  Irom  my  simple 
Instruction,  Pamphlets  and  Charts;  so  simple  a  boy  ten  years  old 
can  understand. 

DYKE'S    AUTO 
INSTRUCTION  is 

something  new, 

wonderful,  clever 

and     instructive. 
M,  L.   Chico,    of 

Ponce,  P.R.,  (Nov. 

7)  says:     "Sorry  I 

did    not    know     of 

your  Auto  Instruc- 
tion before.     I  have 

learned  more  and 

quicker  than   if  I 

had  the  parts   be- 
fore me." 
Wm.    Brown,    of 

Butler,Mo.,  says:  "I 

have  learned  more 

in     three      xveeks 

study     than  three 

years    of      work 

around  the  shop." 
Otto    Osborne, 

Zanesville,  O.says: 

"It   is     just     tike 

working  on  a  car. 

I  find  it  more  than 

meets    my   fullest 

expectations." 
"I     have     never 

found  anything  as 

thoroughly        ade- 
quate   and    easily 

comprehended   as 

your  course." — H. 

D.  Haynes,  Audit- 

°r"Tfv,he  Vnion  CentralLife  Insurance  Company,  Cincinnati,  O. 

„«i*       -r^e  Plain'  simple   way   you   have    of  explaining    the  difficult 

pans,     irie    enthusiasm   I    have   for   the  course  I  fear  will  bring  you  some 

new  members  from  here."— Dr.  W.  J.  Cameron,  Des  Moines,  Iowa. 
A  young  man  who  took  my  course  is  now  running  a  repair  shop. 
We  have  hundreds  of  letters   from   cnstomers  all   over  the  world  and  we 

have  reproduced   several   of   them   in    our   Free    Pamphlet  right  from  the 

originals  in  order  to  convince  you. 

If  we  could  prepare  you  so  that 
you  could  drive  a  car,  repair  autos 
and  launches,  in  fact  so  thoroughly 
understand  the  subject  that  you  could 
open  a  repair  shop  if  you  wanted, 
don't  you  think  it  would  be  ten  dollars 
well  invested. 

DON'T    YOU    BELIEVE    WE    CAN 
TEACH  BY  MAIL? 

Then  let  us  have  the  pleasure  of 
sending  you  a  new  pamphlet,  just  out, 
with  reproductions  of  original  letters 
from  Doctors,  Lawyers,  Clerks, 
Mechanics,  Ministers  and  others— Let 
us  show  you — 

HOW  WE  TEACH  YOU: 
by    a  system  of  Working  Models  of 
Engine,   Carburettor,    Magneto,   etc., 
that  actually  work,  and  our  Interest- 
ing Lessons  and  Charts. 

Just  imagine,  having i  n  your  room 

an  engine  cut  in  half  and  with  each 

and  every  part  lettered  and  numbered, 

also  a  Carburettor  and  Magneto  lying 

study    our    interesting    course — that's 

our  working    models.    You  will  play 


See  These  Medels— They  Work 
— There  are  two  sides  to  each 
Model  and  some  of  the  parts  are 
made  of  actual  metal. 

on    your    study    table    while    you 

practically   what    we   give  you   in 

with  these  models  like  a  boy  with  a  toy  and  the    more   you  play  the  clearer 

the  subject  will  be  to  you. 

In  Addition  we  give  24  lessons,  which  are  so  interesting  you  will  finish 
them  all — they  are  illustrated  with  34  large  clear  charts. 

We  Teach  You  everything  there  is  to  learn  about  the  Automobile  and 
Gasoline  Engine  such  as  valve  setting,  timing  ignition,  how  the  cylinders 
fire,  construction  ofallforms  of  Magnetos  and  how  to  set  them,  storage 
batteries  and  all  svstems  of  wiring,  and  many  other  important  subjects. 

Don't  you  think  you  would  become  interested?    Sure  you  would. 

Dyke's  Course  is  the  only  course  in  the  world  which  can  successfully  be 
taught  by  mail. 

Mr.  DYKE  was  the  first  Auto  Supply  man  in  America  and  built  the  fifth 
successful  Automobile  in  this  country.  His  experience  is  embodied  in  this 
course.  Mr.  Dyke  made  a  special  trip  to  Europe  to  secure  additional 
matter  for  this  great  Course.  The  working  models  were  designed  and  are 
made  in  Europe  by  a  leading  mechanical  artist. 

No  matter  how  much  you  would  pay  you  could  not  possibly  get  a  course 
equal  to  this  one, 

SPECIAL  TRIAL  OFFER.  Send  us  $5  Cash  and  your  promise  to  pay 
the  other  $5  in  30  days.  We  will  then  send  you  the  Course  and  will  give 
you  two  days'  time  for  inspection  and  if  you  don't  like  it  return. 

INSTRUCTIVE   P&MPHLET 
SEND  FOR  IT  TODAY 

CLASS  BUTTON  and  DIPLOMA  with  each  course. 

DYKE'S  CORS'P  SCHOOL  MOTORING 

1300  New  Bank  Commerce  Bldg.,  ST.  LOUIS 


MEN 
WANTED 

MEN  WANTED  EVERYWHERE 
TO  SECURE  SUBSCRIPTIONS 
FOR  A  MONTHLY  JOURNAL  OF 
MACHINERY  AND  MACHINE 
TOOLS. 

MODERN  MACHINERY 

IS  THE  ONLY  JOURNAL  OF  ITS 
KIND  PUBLISHED  IN  THE  WEST. 
ITS  A  LIVE  WIRE.  PRICE  $1.00 
PER  YEAR. 

We  offer  very  liberal  terms  to 
solicitors.    Write  us. 

/fedem  /fac/ii fiery 


961  MONADNOCK  BUC, 


CHICAGO 


FOR  THE  AMATEUR 

OR  PRACTICIAL  ELECTRICIAN 

This   is   one   of  the  most 
valuable  works  ever 
published. 

Written  in  simple,  easily 
understood  language, 
fully  illustrated  with  cuts 
and    working    drawings. 

Presents  a  wonderfully  interest- 
ing and  entertaining  series  of 
electrical  experiments,  giving  full 
directions  for  constructing  ap- 
paratus required  with  inexpensive 
materials  and  tools  easily  obtained. 

Shows  you  how  to  make  all 
kinds  of  batteries,  electric  bells, 
rheostats,  condensers,  large  and 
small  induction  coils,  an  electro- 
phorus,  an  automatic  circuit 
closer;  how  to  construct  and  use 
telegraph  and  telephone  instru- 
ments, measure  electrical  resistance  and  pressure  and  make  and 
use  galvanometers  and  voltmeters. 

Gives  detailed  directions  for  building  a  1-20  horse  power 
motor,  explaining  exactly  how  to  make  each  of  the  various 
parts  and  assemble  them  correctly.  Shows  you  how_  to  do 
electro-plating  at  home,  design  a  small  dynamo,  build  an 
electric  engine,  an  electric  locomotive,  a  model  fire  alarmtele- 
graph,  make  simple  arc  lamps,  and  light  lamps  by  electricity. 
Also  how  to  make  an  electric  bomb,  electric  gyroscope  and 
other  electrical  toys,  etc.,  etc. 

204  pages.     Handsomely  stamped  cloth  covers. 

Price — postpaid— S1.00 

FREE  for  two  paid  annual  subscriptions  to  POPULAR 
ELECTRICITY. 

POPULAR  ELECTRICITY  BOOK  DEPT. 

Monadnock  Block,  CHICAGO,  ILL. 
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POPULAR  ELECTRICITY 


We  Have  Furnished— On  Credit- 
Over  Half  a  Million  Homes 

Our  Spring  Furniture  Catalog— picturing  3,000  new  style  things  for 
the  home— comes  out  on  New  Year's  Day.  Write  today  for  one  of  the 
first  copies  printed.     Both  the  book  and  the  mailing  are  Free. 


3.000  Bargains 

This  book  shows  an  endless  variety 
of  everything  used  in  the  home.  It 
shows  more  kinds  of  housefurnishings 
than  you  could  find  in  the  largest  store 
in  America. 

And  every  one  of  these  things  is  a 
bargain.  We  guarantee  that  no  other 
house— either  cash  or  credit— sells  any 
one  of  these  articles  as  low  as  we  quote. 
We  send  all  goods  on  approval,  so  you 
may  return  them  if  you  find  that  this 
claim  is  not  true. 

We  can  make  this  guarantee  because 
we  buy  up  entire  factory  outputs,  and 
close  to  actual  cost.  Our  combined 
capital  is  57,000,000,  so  makers  who  need 
large  sums  of  money  naturally  come  to 
us.  And,  as  we  supply  500,000  custom- 
ers, our  output  is  almost  unlimited. 
It  is  larger  than  the  combined  output  of 
all  other  concerns  in  our  line. 

Our  selling  expense  is  a  trifle,  and  we 
keep  our  net  profit  under  ten  per  cent. 
Thus  it  is  utterly  impossible  for  other 
concerns  to  compete  with  us. 

Over  a  Year  to  Pay 

is  is  the  only  concern 

sells  at  cash  prices  on 

on 


30  Days'  Trial 

We  will  send  anything  you  want  on 
approval,  and  you  may  use  it  a  month 
before  even  deciding  to  keep  it.  If  it 
is  not  satisfactory— in  price,  style  and 
quality— you  may  return  it  and  we'll 
pav  the  freight  both  ways.  The  trans- 
action will  not  cost  you  a  penny. 


Furnishings 

at  Factory  Cash  Prices 

On  Credit 

Furniture  Silverware 
Carpets  Chinaware 
Rugs  Graphophones 

Draperies  Washing  Machines 


Stoves 

Ranges 

Pianos 


everything— on  our  open 
account  credit  plan.  No 
red  tape,  no  publicity,  no 
interest,  no  security.    We 

have    proved  that 

home-loving   people 

are  honest,   and  we 

ship  them  whatever 

they  want.  ,  n 

We  have  furnished  on  credit  over  5U0.UUU 

homes,  scattered  all  over  America.    We 

have  shipped  them  whatever  they  wanted, 

and  let  them  pay  a  little  each  month. 

We  have  allowed  them  trom  8  to  14  months 
credit  without  a  penny  additional  price.     Xou 
c:\  n  have  the  same  easy  terms  on  wnat 
ou    select    from    the  thousands   of 


things  in  our  catalog. 

K-5501— Four-piece  English 
Mission  Set. 

Finely  finished  and  constructed  in  mission 
style.  Chairs  are  upholstered  in  genuine  fab- 
ricord leather.  Every  piece 
madeof  selected  kiln-dried 
oak.  $1  r'0  first  payment. 
\T'ic  monthly  payments. 


Sewing  Machines 
Baby  Cabs 
Lamps  and  Clocks 


All  Sent  on  Approval 


You  risk  nothing  whatever.  You  need 
keep  nothing  we  send  you  unless  we 
give  you  more  than  the  same  price  will 
buy  anywhere  else  in  America. 

Four  Free  Catalogs 

Our  General  Catalog  pictures  and  de- 
scribes 3,000  things  for  the  home— Fur- 
niture, Carpets,  Draperies,  China,  etc. 

Our  Stove  Catalog  shows  70  styles  of 
Empire  Stoves  and  Ranges,  from  89c 
up.  These  are  the  famous  fuel-saving 
stoves.  .         . 

Our  Piano  Catalog  quotes  a  saving  of 
from  $100  to  8150  on  many  styles  of 
pianos. 

Our  Talking  Machine  Catalog  shows 
Columbia  Graphophones  and  the  new 
disc  records.  .     , 

Cut  out  this  coupon  and  state  in  it 
which  catalog  you  want.  Mail  it  to  us 
before  you  forget  it.  and  see  what 
amazing  offers  you  get. 


Cut  Out  This  Coupon 

Spiegel,  May,  Stern  Co. 

802  34th  Street,  Chicago         [24] 


Mail  me  your. 
Na  me 


.catalogs. 


Address. 
State  


$11.70 


Four  Pieces 


$8.95 


$4.35 


$11.75 


K-8018— Park  Folding 
Go-Curt. 

With    entire    Bteel    running 

fear.     ITus  oane  sent  nnd  Kuk- 
Lh)i  leather  hood,  cloth   lined. 

$l.r>0  tir>t  payment.  "5  cents 

monthly  pa;  incuts. 
Totul  price,  $*.'.i.'>. 


K-r>l?'.!-Qu:irter-s;i\vpd 
Oak  Roll  Seal  Kocker. 

Tins  shaped  buck  and  front 
posts.  Fall  roll  quarter-sawed 
oak  scat  Decorated  w  Ith  band* 
some  carving. 

75c  lir-t  payment,  50c  monthly 
eitv  meat  s. 

Total  prioe,  $4.35. 


SPIEGEL,  MAY,  STERN  CO.,  802  34th  Street,  Chicago,  III 
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POPULAR  ELECTRICITY 


The  Electric  Journal 

AN  ILLUSTRATED  MONTHLY  MAGAZINE 
ON  PRACTICAL    ELECTRICITY 


WRITTEN  BY   MEN  WHO  KNOW 


If  you  want  to  really  know  the  inner  workings  of  electri- 
cal apparatus,  you  will  wish  to  study  the  subject  and  learn 
for  yourself  how  to  operate  electric  machinery,  how  to 
locate  and  remedy  difficulties,  how  to  wind  dynamos,  etc. 

FOR  THE    STUDENT 

The  electrical  student  will  find  THE  ELECTRIC 
JOURNAL  filled  with  up-to-date  articles  on  electrical 
subjects,  written  by  some  of  the  most  prominent  engi- 
neers in  America. 

THE   JOURNAL   QUESTION  BOX 

Something  out  of  the  ordinary.  Our  Question  Box 
Department  will  give  you  answers  to  practical  problems 
you  are  unable  to  solve,  furnished  by  the  largest  staff  of 
expert  contributors  of  any  technical  publication. 

THE  LATEST  DEVELOPMENTS. 

If  you  want  to  keep  in  touch  with  the  latest  develop- 
ments in  electrical  engineering,  you  cannot  afford  to  be 
without  THE  ELECTRIC  JOURNAL. 

Enter  your  subscription  now  to  begin  with  the  January 
issue  and  thus  have  a  complete  ioio  volume. 


Subscription  price   $1.50   per   year. 
list  of  recent  articles  on  application. 


Sample  copy  and 


The  Electric  Journal 

P.  O.  Box  911  Pittsburg,  Pa. 


BE  HEALTHY  AND  STRONG 

Something  Absolutely  New 

Let  us  tell  you  how  you  can  cure  yourself  in 
your  own  home  (without  Drugs)  of  Rheumatism, 
Neuralgia,  Headache,  Indigestion  or  any  disease 
due  to  weak  nerves,  or  poor  circulation,  and 
what  speedy  relief  can  be  obtained  by 

THE  WIZARD  WIRELESS 

It  offers  the  safest,  most  complete  and  satis- 
factory method  of  home  treatment  known. 

We  Will  Send  Free  an  intensely  interesting 
book  telling  how  you  can  quickly  and  positively 
relieve  chronic  diseased  conditions,  and  at  a 
very  small  cost.     Write  now. 

Genesee  Sales  Company 
211   Lake  Street 
Chicago,  111. 

Central  Electric  Co. 

36  Adelaide  St.  West, 


Toronto, 
Canada 


'^ 


c4y  ?A/ * 
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Not  so  long  ago  good  lighting 
was  a  subject  that  most  any 
"handy  man"  could  install  and 
"get  away  with  it." 

Nowadays,  however,  the  ordi- 
nary all-around  Jack-of-all-trades 
is  lost  in  the  shuffle  of  com- 
petition with  the  man  who 
thoroughly  embraces  all  the  var- 
ious phases  of  lighting,  as  an 
up-to-date  commercial  science 
and  art. 

THE  ILLUMINATING  EN- 
GINEER is  the  only  publication 
which  thoroughly  covers  this 
field,  and  a  year's  subscription 
is  worth  more  than  its  cost  ten 
times  over  to  anyone  who  wants 
really  good  results.  Subscribe 
now— $2.00  a  year— 20c  a  copy. 

THE  ILLUMINATING  ENGINEER 
36  West  39th  Street,  New  York 


1909  Edition  $  1  .££ 

Standard  Wiring 

for  Electric  Light  and 
Power  as  ad°Pted 

by 

the  Fire 
Underwriters 

of  the 
United  States 

Containing  the  National 
Electric  Code,  explained 
with  numerous  illustra- 
tions, together  with  the 
necessary  tables  and 
formulae  for  outside 
and  inside  wiring  and 
construction  for  all  sys- 
tems. Handy  size  for 
the  pocket.  Black  limp 
leather  binding  ■ —  gilt 
embossed. 

Price  prepaid 

$1.22 

Free  for  2  paid 

yearly 

Subscriptions 

to 

Popular 

Electricity 

POPULAR  ELECTRICITY  BOOK  DEPT. 

Monadnock  Block,  CHICAGO,  ILL. 
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POPULAR  ELECTRICITY 


We  Have  Furnished— On  Credit- 
Over  Half  a  Million  Homes 

Our  Spring  Furniture  Catalog— picturing  3,000  new  style  things  for 
the  home  — comes  out  on  New  Year's  Day.  Write  today  for  one  of  the 
first  copies  printed.     Both  the  book  and  the  mailing  are  Free. 


3,000  Bargains 

This  book  shows  an  endless  variety 
of  everything  used  in  the  home.  It 
shows  more  kinds  of  housefurnishings 
than  you  could  find  in  the  largest  store 
in  America. 

A-nd  every  one  of  these  things  is  a 
bargain.  We  guarantee  that  no  other 
house— either  cash  or  credit— sells  any 
one  of  these  articles  as  low  as  we  quote. 
We  send  all  goods  on  approval,  so  you 
may  return  them  if  you  find  that  this 
claim  is  not  true. 

We  can  make  this  guarantee  oecause 
we  buy  up  entire  factory  outputs,  and 
close  to  actual  cost.  Our  combined 
capital  is  57,000,000,  so  makers  who  need 
large  sums  of  money  naturally  come  to 
us.  And,  as  we  supply  500,000  custom- 
ers, our  output  is  almost  unlimited. 
It  is  larger  than  the  combined  output  of 
all  other  concerns  in  our  line. 

Our  selling  expense  is  a  trifle,  and  we 
keep  our  net  profit  under  ten  per  cent. 
Thus  it  is  utterly  impossible  for  other 
concerns  to  compete  with  us. 

Over  a  Year  to  Pay 


30  Days'  Trial 

We  will  send  anything  you  want  on 
approval,  and  you  may  use  it  a  month 
before  even  deciding  to  keep  it.  If  it 
is  not  satisfactory— in  price,  style  and 
quality— you  may  return  it  and  we  11 
pav  the  freight  both  ways.  The  trans- 
action will  not  cost  you  a  penny. 


Stoves 

Ranges 

Pianos 


This  is  the  only  concern 
that  sells  at  cash  prices  on 
credit.  We  do  that  on 
everything— on  our  open 
account  credit  plan.  No 
red  tape,  no  publicity,  no 
interest,  no  security.    We 

have    proved  that 
^  home-loving   people 

are  honest,   and  we 

ship  them  whatever 

they  want.  cmnnn 

We  have  furnished  on  credit  over  500.UUU 

homes,  scattered  all  over  America.    We 

have  shipped  them  whatever  they  wanted, 

and  let  them  pay  a  little  each  month. 

We  have  allowed  them  trom  8  to  14  months 
credit  without  a  penny  additional  price,     you 
onn  have  the  same  easy  terms  on  what 
ou    select    from    the  thousands   of 
tilings  in  our  catalog. 

K-5501—  Four-piece  English 
Mission  Set. 

Finely  finished  and  constructed  in  mission 
style.  Chairs  are  upholstered  in  genuine  fab- 
ricord  leather.  Every  piece 
niadeof  selected  kiln-dried 
oak.    $1.',0  first  payment, 

iC  monthly  payments. 

Total  price,  $11.75. 


Furnishings 

at  Factory  Cash  Prices 

On  Credit 

Furniture  Silverware 
Carpets  Chinaware 
Rugs  Graphophones 

Draperies  Washing  Machines 


Sewing  Machines 
Baby  Cabs 
Lamps  and  Clocks 


You  risk  nothing  whatever.  Youneed 
keep  nothing  we  send  you  unless  we 
give  you  more  than  the  same  price  will 
buy  anywhere  else  in  America. 

Four  Free  Catalogs 

Our  General  Catalog  pictures  and  de- 
scribes 3,000  things  for  the  home— Fur- 
niture, Carpets,  Draperies,  China,  etc. 

Our  Stove  Catalog  shows  70  styles  of 
Empire  Stoves  and  Ranges,  from  89c 
up.  These  are  the  famous  fuel-saving 
stoves.  .         , 

Our  Piano  Catalog  quotes  a  saving  of 
from  1100  to  $150  on  many  styles  of 
pianos. 

Our  Talking  Machine  Catalog  shows 
Columbia  Graphophones  and  the  new 
disc  records.  . 

Cut  out  this  coupon  and  state  in  it 
which  catalog  you  want.  Mail  it  to  us 
before  you  forget  it.  and  see  what 
amazing  offers  you  get. 


All  Sent  on  Approval 


Cut  Out  This  Coupon 

Spiegel,  May,  Stern  Co. 

802  34th  Street,  Chicago  [24] 

Mail  me  your_ catalogs. 

Name 


Address. 
State  
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All 
Four  Pieces 


$8.95 


$4.35 


$11.75 


K-8018— Pnrk  Folding 
Go-Cart. 

With    entire    step)    running 

fear      JIhh  cuno  went  and  Kng- 
ish  leather  hood,  cloth  lined. 
11.60  first  payment.  '5  ccntB 
monthly  payments, 
Totul  price,  $8.95. 


K-.V17-2- Quarter-sawed 
<>;.k  Roll  Beal  Rocker. 

Hat  shaped  back  and  front 
posts,  lull  roll  quarter-sawed 
ouk  scat.   Decorated  with  band* 

sumo  carving.          .  ,  , 

76c  flrsl  P*J  ment, •  monthly 

pin  mollis. 

Total  price,  $4.35. 


SPIEGEL,  MAY,  STERN  CO.,  802  34th  Street,  Chicago,  111. 
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POPULAR  ELECTRICITY 


The  Electric  Journal 

AN  ILLUSTRATED  MONTHLY  MAGAZINE 
ON  PRACTICAL    ELECTRICITY 


WRITTEN  BY   MEN  WHO  KNOW 


If  you  want  to  really  know  the  inner  workings  of  electri- 
cal apparatus,  you  will  wish  to  study  the  subject  and  learn 
for  yourself  how  to  operate  electric  machinery,  how  to 
locate  and  remedy  difficulties,  how  to  wind  dynamos,  etc. 

FOR  THE    STUDENT 

The  electrical  student  will  find  THE  ELECTRIC 
JOURNAL  filled  with  up-to-date  articles  on  electrical 
subjects,  written  by  some  of  the  most  prominent  engi- 
neers in  America. 

THE   JOURNAL   QUESTION  BOX 

Something  out  of  the  ordinary.  Our  Question  Box 
Department  will  give  you  answers  to  practiced  problems 
you  are  unable  to  solve,  furnished  by  the  largest  staff  of 
expert  contributors  of  any  technical  publication. 

THE  LATEST  DEVELOPMENTS 

If  you  want  to  keep  in  touch  with  the  latest  develop- 
ments in  electrical  engineering,  you  cannot  afford  to  be 
without  THE  ELECTRIC  JOURNAL. 

Enter  your  subscription  now  to  begin  with  the  January 
issue  and  thus  have  a  complete  ioio  volume. 


Subscription  price   $1.50   per   year, 
list  of  recent  articles  on  application. 


Sample  copy  and 


The  Electric  Journal 

P.  O.  Box  911  Pittsburg,  Pa. 


BE  HEALTHY  AND  STRONG 

Something  Absolutely  New 

Let  us  tell  you  how  you  can  cure  yourself  in 
your  own  home  (without  Drugs)  of  Rheumatism, 
Neuralgia,  Headache,  Indigestion  or  any  disease 
due  to  weak  nerves,  or  poor  circulation,  and 
what  speedy  relief  can  be  obtained  by 

THE  WIZARD  WIRELESS 

It  offers  the  safest,  most  complete  and  satis- 
factory method  of  home  treatment  known. 

We  Will  Send  Free  an  intensely  interesting 
book  telling  how  you  can  quickly  and  positively 
relieve  chronic  diseased  conditions,  and  at  a 
very  small  cost.     Write  now. 

Genesee  Sales  Company 
211   Lake  Street 
Chicago,  111. 


Central  Electric  Co. 

36  Adelaide  St.  West, 


'* 


/ 


Toronto, 
Canada 
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Not  so  long  ago  good  lighting 
was  a  subject  that  most  any 
''handy  man"  could  install  and 
"get  away  with  it." 

Nowadays,  however,  the  ordi- 
nary all-around  Jack-of-all-trades 
is  lost  in  the  shuffle  of  com- 
petition with  the  man  who 
thoroughly  embraces  all  the  var- 
ious phases  of  lighting,  as  an 
up-to-date  commercial  science 
and  art. 

THE  ILLUMINATING  EN- 
GINEER is  the  only  publication 
which  thoroughly  covers  this 
field,  and  a  year's  subscription 
is  worth  more  than  its  cost  ten 
times  over  to  anyone  who  wants 
really  good  results.  Subscribe 
now— $2.00  a  year— 20c  a  copy. 

THE  ILLUMINATING  ENGINEER 

36  West  39th  Street,  New  York 


$  1  .22  1909  Edition  $  1  .22 

Standard  Wiring 

for  Electric  Light  and 
Power  as  a^°Pte^ 

by 

the  Fire 
Underwriters 

of  the 
United  States 

Containing  the  National 
Electric  Code,  explained 
■with  numerous  illustra- 
tions, together  with  the 
necessary  tables  and 
formulae  for  outside 
and  inside  wiring  and 
construction  for  all  sys- 
tems. Handy  size  for 
the  pocket.  Black  limp 
leather  binding  —  gilt 
embossed. 

Price  prepaid 

$1   00 

A  • 

Free  for  2  paid 

yearly 

Subscriptions 

to 

Popular 

Electricity 

POPULAR  ELECTRICITY  BOOK  DEPT. 

Monadnock  Block,  CHICAGO,  ILL. 
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POPULAR  ELECTRICITY 


SPECIAL  SALE 


Conversations  in 
Electricity 

By  JOSEPH  G.  BRANCH,  R  5.,  M.  E. 


The  author  deals  with  the  subject 
of  electricity  in  a  clear  and  elementary 
way,  in  order  to  familiarize  the  stu- 
dent with  the  Principles  of  electricity 
before  attempting  to  show  how  these 
principles  are  applied  in  practical 
work. 

The  book  is  written  in  dialogue 
form,  thus  giving  a  vivid  idea  of  the 
subject  and  leaving  a  strong  impres- 
sion on  the  mind  of  the  reader. 

Special  attention  is  paid  to  the 
alternating  current,  its  generation  and 
application,  owing  to  its  daily  increas- 
ing use. 

The  book  contains  282  pages,  with  105 
illustrations,  and  is  strongly  and  hand- 
somely bound  in  green  cloth,  gilt  embossed. 

A  valuable  addition  to  any  library.  Your 
list  of  electrical  books  is  not  complete  with- 
out this  volume. 

Regular  Price     -     -     -     -    $2.00 

Special,  one  month  only,     $1 .75 
Don't  miss  this  offer. 

Popular  Electricity  Pub.  Co. 

Book  Dept. 

Monadnock  Bldg.,  Chicago 
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For  Owners,  Dealers,  Builders 
Salesmen  and  Chauffeurs 

Cyclopedia  of 

Automobile 
Engineering 

Four  big  volumes— 1,700  pages — 1,500 
illustrations — full  page  plates — halftones- 
diagrams,  sections,  etc.  Thoroughly  in- 
dexed and  bound  in  half  morocco.  Pre- 
sents the  most  complete  information  on 
the  automobile  industry  —  its  history  and 
development  from  the  time  of  its  invention 
up  to  its  present  state.  Describes  all  makes 
of  machines — mechanisms,  care  of  auto,  art  of  driving 
a  practical  guide  for  information  regarding  construction, 
maintenance  and  operation.  Contains  complete  instruc- 
tion on  repairing.     Written  by  experts. 

Examine  the  Books  at  Our  Expense 

We  will  send  you  a  complete  set  by  prepaid  express  upon  receipt 
of  coupon.  Keep  them  five  days— give  them  a  thorough  and  careful 
examination.  If  you  do  not  wish  to  keep  books  advise  us  and  we 
will  have  them  returned  at  our  expense.  If  you  keep  the  bocks  send 
us  $2.00  in  five  days  and  $2.00  a  month  until  special  lntroducloiy 
price  of  $12.80  has  been  paid.  Regular  list  price  $24. UU. 
PARTIAL  LIST  OF  CONTENTS 


AMERICA** 

,   SCHOOL  tfj-rt. 
-°f8ffiSPONDMr 


Automobile  Operation  — Care— Trouble -Breakdown-  Repairs— Auto- 
mobile Power  Plants  —  Cooling  and  Oiling  Systems— Ignition  Systems  — 
Spark  Coils  — Buying  a  Motor  Car  — Gasoline,  Electric  and  Steam  Lars- 
Tires— Puncture— Accessories—  Driving—  Motorcycles  —  Gas  and  Oil  tn- 
gines— Fuels— Care  of  Gas  Engines— Electricity— Storage  Batteries— Direct 
Current  Motors  —  Mercury  Vapor  Converter  —  Primary  Battenes  —  Steam 
Engines  and  Boilers— Valve  Gears— Indicators,  etc. 


Order  promptly  and  we  will  include  FREE  for  one  year,  as  a 
monthly  supplement,  the  TECHNICAL  WORLD  MAGA- 
ZINE, a  regular  $1.50  monthly,  full  of  interesting  scientific  topics 
written  in  popular  form. 

FREE     OFFER     COUPON 

American  School  of  Correspondence, 
Chicago,  U.  S.  A. 
Please  Bend  set  Cyclopedia  of  Automobile  Engineering  for 
5  .lavs'  fret)  examinations  also  TechnioBl  World  tor  1  year. 
I  will  Bend  J2.00  within  5  days  end  E.00  p«  -  month  until  [hove 
paid  §12.80;  otherwise  I  will  notify  you  and  hold  the-  hooka 
subject  to  your  order.    Title  not  to  puss  until  fully  paid. 


Name.  .  .  . 
Address.  .  . 
( ),  i  h pillion 

Employer 
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POPULAR  ELECTRICITY 


These  Handsome  Portraits 

OF 

Electrical  Celebrities 

Will  Lend  Tone  to  Your  Library, 
Parlor,  Den  or  Office 

Ten  beautiful  copper  plate  engravings  of 
the  makers  of  electrical  history  from  the 
infancy  of  the  science  to  the  application  of 
wireless. 

No  expense  spared  in  preparing  these 
handsome  portraits.  They  are  accurate 
reproductions  of  the  best  photographs  or  oil 
paintings  extant,  executed  in  the  most  highly 
perfected  process  of  the  engraver's  art,  on 
richly  enameled  stock,  8"xn"  each,  with 
wide  margins  for  framing. 

Name  of  subject,  with  brief  biographical 
sketch  below  each  portrait  adds  to  the  his- 
torical value  of  the  set. 

May  be  framed  separately,  or  trimmed 
and  mounted  in  groups. 

Mailed  flat,  well  protected,  guaranteed  to 
reach  you  in  first-class  condition. 

Only  set  of  the  kind  published.  Must  be 
seen  to  be  appreciated. 

You'll  be  proud  to  have  one  for  your  home 
or  office. 

Especially  suitable  for  Public  Libraries, 
Electrical  and  Wireless  Clubs,  etc. 

Price  fifty  cents,  prepaid. 

Special  Offer 

For  a  limited  time,  we  offer  you  one  of 
these  beautiful  sets  FREE  for  a  new  sub- 
scription to  POPULAR  ELECTRICITY.I 

Don't  miss  this  rare  chance.] 

POPULAR  ELECTRICITY  PUBLISHING  COMPANY 

Monadnock  Blk.,  Chicago,  III. 
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SPECIAL  SALE 
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Conversations  in 
Electricity 

By  JOSEPH  G.  BRANCH,  B.  S.,  M.  E, 


The  author  deals  with  the  subject 
of  electricity  in  a  clear  and  elementary 
way,  in  order  to  familiarize  the  stu- 
dent with  the  Principles  of  electricity 
before  attempting  to  show  how  these 
principles  are  applied  in  practical 
work. 

The  book  is  written  in  dialogue 
form,  thus  giving  a  vivid  idea  of  the 
subject  and  leaving  a  strong  impres- 
sion on  the  mind  of  the  reader. 

Special  attention  is  paid  to  the 
alternating  current,  its  generation  and 
application,  owing  to  its  daily  increas- 
ing use. 

The  book  contains  282  pages,  with  10.") 
illustrations,  and  is  strongly  and  hand- 
somely bound  in  green  cloth,  gilt  embossed. 

A  valuable  addition  to  any  library.  Your 
list  of  electrical  books  is  not  complete  with- 
out this  volume. 

Regular  Price     -     -     -     -    $2.00 

Special,  one  month  only,     $1 .75 

Don't  miss  this  offer. 

Popular  Electricity  Pub.  Co. 

Book  Dept. 

Monadnock  Bldg.,  Chicago 
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For  Owners,  Dealers,  Builders 
Salesmen  and  Chauffeurs 

Cyclopedia  of 

Automobile 
Engineering 


Four  big  volumes— 1,700  pages — 1,500 
illustrations — full  page  plates — halftones — 
diagrams,  sections,  etc.  Thoroughly  in- 
dexed and  bound  in  half  morocco.  Pre- 
sents the  most  complete  information  on 
the  automobile  industry  —  its  history  and 
development  from  the  time  of  its  invention 
up  to  its  present  state.  Describes  all  makes 
of  machines — mechanisms,  care  of  auto,  art  of  driving — 
a  practical  guide  for  information  regarding  construction, 
maintenance  and  operation.  Contains  complete  instruc- 
tion on  repairing.     Written  by  experts. 

Examine  the  Books  at  Our  Expense 

We  will  send  you  a  complete  set  by  prepaid  express  upon  receipt 
of  coupon.  Keep  them  five  days— give  them  a  thorough  and  carelu  I 
examination.  If  you  do  not  wish  to  keep  books  advise  us  and  we 
will  have  them  returned  at  our  expense.  If  you  keep  the  bocks  send 
us  $2.00  in  five  days  and  $2.00  a  month  until  special  lntroducloiy 
price  of  $12.80  has  been  paid.  Regular  list  price  $24.00. 
PARTIAL  LIST  OF  CONTENTS 


AMERICA^ 
„.  SCHOOL  < 

-^RESPOND 


Automobile  Operation  — Care— Trouble— Breakdown-  Repairs— Auto- 
mobile Power  Plants  —  Cooling  and  Oiling  Systems— Ignition  Systems  — 
Spark  Coils  — Buying  a  Motor  Car  — Gasoline.  Electric  and  Steam  Cars- 
Tires— Puncture— Accessories—  Driving—  Motorcycles  —  Gas  and  Oil  tn- 
gines— Fuels— Care  of  Gas  Engines— Electricity— Storage  Batteries— Direct 
Current  Motors  —  Mercury  Vapor  Converter  —  Primary  Batteries  —  Steam 
Engines  and  Boilers— Yalve  Gears— Indicators,  etc. 


Order  promptly  and  we  will  include  FRF.E  for  one  year,  as  a 
monthly  supplement,  the  TECHNICAL  WORLD  MAGA- 
ZINE, a  regular  $1.50  monthly,  full  of  interesting  scientific  topics 
written  in  popular  form. 

FREE     OFFER     COUPON 

American  School  of  Correspondence, 
Chicago,  U.  S.  A. 
Please  send  Bel  Oyolopedla  ot  Automobile  Engineering  for 
5  dins'  free  examination;  alfio  Technical  World  ror  1  yenr. 
I  will  Bend  COO  within  5 days  and  12.00  pe- month  until  I  haye 
Mini  >l-  - ";  otherwise  I  will  notify  yon  and  hold  the  b....kH 
subject  to  your  order.    Title  not  to  pasu  until  fully  paid. 


Name.  .  .  . 
Address.  .  . 
( ),, ■  uptitiot: 

Employer 
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POPULAR  ELECTRICITY 


These  Handsome  Portraits 

OF 

Electrical  Celebrities 

Will  Lend  Tone  to  Your  Library, 
Parlor,  Den  or  Office 

Ten  beautiful  copper  plate  engravings  of 
the  makers  of  electrical  history  from  the 
infancy  of  the  science  to  the  application  of 
wireless. 

No  expense  spared  in  preparing  these 
handsome  portraits.  They  are  accurate 
reproductions  of  the  best  photographs  or  oil 
paintings  extant,  executed  in  the  most  highly 
perfected  process  of  the  engraver's  art,  on 
richly  enameled  stock,  8"xn"  each,  with 
wide  margins  for  framing. 

Name  of  subject,  with  brief  biographical 
sketch  below  each  portrait  adds  to  the  his- 
torical value  of  the  set. 

May  be  framed  separately,  or  trimmed 
and  mounted  in  groups. 

Mailed  flat,  well  protected,  guaranteed  to 
reach  you  in  first-class  condition. 

Only  set  of  the  kind  published.  Must  be 
seen  to  be  appreciated. 

You'll  be  proud  to  have  one  for  your  home 
or  office. 

Especially  suitable  for  Public  Libraries, 
Electrical  and  Wireless  Clubs,  etc. 

Price  fifty  cents,  prepaid. 

Special  Offer 

For  a  limited  time,  we  offer  you  one  of 
these  beautiful  sets  FREE  for  a  new  sub- 
scription to  POPULAR  ELECTRICITY.) 

Don't  miss  this  rare  chance.1 

POPULAR  ELECTRICITY  PUBLISHING  COMPANY 

Monadnock  Bik.,  Chicago.  111. 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


f^WnY  NOT  BE  AN  ARTIST? 


Our  Graduates  are  filling  High  Salaried 
Positions.     Good  artists 

EARN    $25    TO    $100    PER    WEEK 

.  and  upwards,  in  easy,  fascinating  work.     Our  courses  of 
Personal  Home  Instruction  by  correspondence,  are  complete,  practical , 
Twelve  years'  successful  teaching.    Expert  instructors.    Supe- 
rior equipment.   Positions  ready  for  ^^^^  fiUROWN     Q.iil  DING 
competent  workers.  ,A        ^U~  «^rtOFDU'UU     U 

Write  f  or  Taluable  art  Book,  Fr*e  "■ 

SCHOOL  OF  APPLIED  ART 

(Founded  1899) 

B  70  Fine  Art  Building 

BATTLE  CREEK.  MICHIGAN 


Price 


AT   FACTORY 


SAVE    ROOM 


•  IO     Af)   I  B  Most  convenient  and  practicallow-priced 

'•L"™?""  Jfi  B,        Typewriter  Stand  on  the  market.  Made 

of  selected  Oak,  fine  golden  finish, 
44  in.  long,  24  in.  wide;  Pedestal 
30  in.  high;  3  drawers  and  exten- 
sion slide;  Paper   Cabinet  with 
shelves  14x8x1%  in. ;  Cabinet  has 
roll  curtain  front  and  copy  holder. 
Order  from  dealer  if  he  has  it  or 
will  get  it;  otherwise  from  us.  Do 
not  accept  a  substitute;  no  other 
TypewriterStand  is  "just  aa  good." 
Ask  for  Catalog  by  Number  Only. 
NO°.  ~t1»— Office  Desks,   Chairs,    Files,    Book  Cases,  etc. 
No.     41  •— Mission  Furn.  Rockers,  Davenports,  Couches.Settees. 
IC.  H-  STAFFORD  MFG.  CO.,  848  Adams  St.,  Chicago,  lit 


Quality 

Ixoellent 


TURN  your  spare  time  into  cash.  No  matter  where 
you  are  employed,  you  can  make  easy  money  and 
lots  of  it  working  for  POPULAR  ELECTRICITY. 
Our  salary  plan  is  the  most  liberal  ever  offered.  Send 
stamp  for  particulars. 

POPULAR  ELECTRICITY    PUR.  CO. 

Circulation  Department 
Monadnock  Block  CHICAGO,  ILL. 


Electrician  and 
Mechanic 

is  a  practical  magazine  for  everyone  who 
wants  to  learn  about  electricity,  or  who  uses 
tools.  Its  articles  tell  you  how  to  make 
dynamos,  engines,  wireless  telegraph  appa- 
ratus, furniture,  models,  etc.  The  only  maga- 
zine in. the  world  of  its  kind. 


Features  for  1910 

TT7E  have  in  preparation  or  now  run - 
*  *  ning  articles  on  a  practical  wireless 
set  working  up  to  1000  miles,  an  induc- 
tion motor,  a  wireless  telephone  that  will 
work,  an  aeroplane,  how  to  run  auto- 
mobiles, forging  and  tool-making,  and 
others  too  numerous  to  mention. 

^n^ial  Otf*»r*    We  have  300  sets  of  the  last 

opeciai  ^rrer.  e  numbers  of  electrician 

AND  MECHANIC.  Send  us  Sl.OO  for  a  year's  sub- 
scription (within  30  days)  and  we  will  send  the 
6  back  numbers  FREE. 

SAMPSON   PUBLISHING   CO. 

1140  Beacon  Building      :       BOSTON,  MASS. 


! 


STUDY  ELECTRICITY  FREE 

THIS  COMPLETE  EXPERIMENTAL  OUTFIT  WITH    INSTRUCTION   BOOKS  WILL  HELP  YOU 


THIS  IS  THE  OUTFIT.    START  NOW 

Magneto  Generator-3Iotor,  weight  6\  pounds,  will 
light  incandescent  lamps,  excite  coils,  operate  a>>  a 
motor  from  batteries.  Machine  has  bronze  bear- 
ings, oil  cups,  brass  gears,  and  is  provided  with 
hand  crank  or  pulley. 

Two  pair  silk  wound  Electro-Magnets,  wort h  S3. 

One  fine  permanent  Magnet. 

Six  twenty  cent  Ilinding  Posts. 

One  Push  Button. 

One  Switch. 

One  box  Iron  Filings. 

Two  Miniature  I  ncandescent  Lamps, 55  volts,  1  C.  p. 

Two   Lamp   Sockets. 

One  Coil  Wire. 

One  Electric   Hell. 

One  Laboratory  Test   Lamp  and   Socket. 

One  Solenoid. 

One  package  miscellaneous  .">()<)>  Machine  and 
Wood  Screws,  all  sizes  and  lengths. 

Also  all  goods  given  with  free  coupon  providing 
coupon  is  sent  with  order. 

|7  rminAii'       ^(,1<'    m    ll,'s   couP°°  ^'l'1    ^"l,r   rirmt 

rice    V/OUpOn.       tanCC   Of   five   dollars,  and  we  will  send 

you  in  addition  t<>  the  generator  dynamo  and  the  twenty  one  pieces 
of  experimental  apparatus  a  complete  electrical  dictionary  and 
25Q  page  book  <>f  electrical  diagrams  and  instruction.  Mark  your 
letter  with  a  cross. 


Name. 


Address ''  ' 


WESTERN  ELECTRIC  SALVAGE  CO.,  1224  So.  Washtenaw  Ave.,  Chicago,  III. 
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POPULAR  ELECTRICITY 


A  4-^  (t  C  A  and  EXPENSES 
U  10  tflOU   WEEKLY 

At  home  or  traveling,  all  or  spare  time.    Easily  learned. 

GET  MONEY— I  DID-GOT  $301.27 

worth  of  plating  in  two  weeks,  writes  M.  L.  Smith,  of  Pa. 
(used  small  outfit.) 

George  P.  Crawford  writes: — "Made  $7.00  a  day."  J.  J.  S. 
Mills,  a  farmer,  writes: — "Can  easily  make  $5.00  a  day  plating." 
Thos.  Parker,    school  teacher,  21  years  writes: — "I  made  $9.80 

profit  one   day,  $9.35 
another."      Others 


making  money — you 
can  do  the  same. 

Costs     Nothing     to 
Investigate. 

WRITE  TODAY 


IIQ  ^TAUT  VrtH  in  the  Gold,  Silver,  Nickel  and  Metal  Plating  business.  $5.00  to  $15.00  a 
*>*&  «1MI\1  iwU  day  can  be  made  doing  plating  with  Prof.  Gray's  new  line  of  guaranteed 
Plating  Outfits.  Unequalled  for  plating  watches,  jewelry,  tableware,  bicycles,  all  metal  goods.  Heavy  plate.  War- 
ranted. No  experience  required.  We  do  plating  ourselves.  Have  years  of  experience.  Use  same  materials  we  sell. 
Materials  cost  about  10c  to  do  $1.00  worth  of  plating.  Manufacture  the  only  practical  outfits,  including  all  tools,  lathes, 
and  materials.  All  sizes  complete.  Ready  for  work  when  received.  Guaranteed.  WE  TEACH  TOU  the  art,  furn- 
ish recipes,  formula  and  trade  secrets  FREE.  THE  ROYAL,  Prof.  Gray's  New  Immersion  Process.  Quick. 
-Easy.  Latest  method.  Goods  dipped  in  melted  metal,  taken  out  instantly  with  fine,  brilliant,  beautiful  plate,  ready  to 
deliver.  Thick  plate  every  time.  Guaranteed  from  5  to  10  years.  A  boy  plates  from  300  to  200  pieces  tableware 
daily,  S10  to  $30  worth  of  goods.  No  polishing,  grinding  or  electricity  necessary.  ^"DEMAND  FOR  PLAT- 
ING IS  ENORMOUS.  Every  family,  hotel  and  restaurant  have  goods  plated  instead  of  buying  new.  It's  cheaper  and 
better.  Every  store,  jeweler,  shop,  factory,  has  g-oods  needing  plating-.  Agents  have  all  the  work  they  can  do.  People  bring  it.  You  canhire 
boys  cheap  to'do  your  plating,  the  same  as  we,  and  solicitors  to  gather  work  for  a  small  per  cent.  Replating  is  honest  and  legitimate.  Cus- 
tomers delighted.  WE  ARE  AN  OLD  ESTABLISHED  FIRM.  Been  in  business  for  years.  Capital,  $100,000.00.  Know  what  is  required.  Onr  cus- 
tomers have  the  benefit  of  our  experience,  so  that  failure  is  next  to  impossible.  WE  ARE  RESPONSIBLE  and  guarantee  everything.  Reader,  here  is  a 
chance  of  a  lifetime  to  own  and  boss  a  business  of  your  own.  WE  START  YOU.  Now  is  the  time  to  mate  money.  CALL  OR  WRITE  TODAY.  OxV 
new  plan.    Samples  of  plating,  testimonials  and  circulars  FREE.    Don't  wait.    Send  us  your  address  anyway. 

GRAY    &   CO.  PLATING  WORKS.      114  GRAY  BUILDING.  CINCINNATI.  OHIO 


A   PENNY  PAYS  FOR 

The  Washing 

When  You  Have  An 


ELMO 


which  is  operated  from  the  electric 
light  circuit  used  in  your  home  every 
day,  and  is  so  arranged  that  con- 
nection can  be  made  to  any  electric 
lamp  fixture,  and  by  turning  the 
button  the  balance  of    the  wash  day 

trials  can  be  forgotten  at  the  small  cost  of  only  ONE  ONE- 
HUNDREDTH  OF  A  DOLLAR. 

The  Elmo  power  washer  has  a  great  many  features  which 
are  decided  improvements  over  other  types,  one  of  these 
advantages  is  the  improved  lid  which  permits  machines  to  be 
opened  without  turning  off  the  power,  as  the  gears  become 
disconnected  automatically.  Another  good  feature  is  that 
all  the  gears  and  working  parts  are  shielded  so  that  there  is 
no  such  thing  as  torn  clothes  or  crushed  fingers 

The  reversible  wringer  is  the  greatest  labor  and  time-saving 
feature  of  the  Elmo  Power  Machine,  as  it  can  be  run  either 
forward  or  back  by  the  simple  shifting  of  a  lever  on  the 
side  of  the  machine,  therefore  the  trouble  of  napkins, 
handkerchiefs  and  other  small  pieces  of  clothing  never 
become  tangled  and  torn  in  the  rollers. 

The  entire  secret  of  this  washing  machine  is  the  "Back- 
gear"  which  is  used  by  no  other  washing  machine  on  the 
market.  A  postal  card  will  bring  to  you  our  circular  "A 
Penny  Pays  for  the  Washing"  which  you  should  have  before 
purchasing.     Write  today  for  full  particulars. 

THOMPSON  BROS  CO.       DePt.  25     Grinnell,  la. 


The  ■«  IMPERIAL 
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A  Portable  Vacuum  Cleaning  Machine 

combining  efficiency,  practicability  and  economy.     Can  be 
attached  to  any  electric  light  socket. 


"The    Only  High-Grade,  Efficient   Machine 

on  the  Market."  Guaranteed 

A  LABOR  SAVER  FOR  THE  HOME 

Growing  concerns  and  responsible  parties   wanted  as  agents. 
Exclusive  territory  given.  Send  for  Catalogue  and  Particulars. 

Price  $1.00,  Complete 

EMPIRE  VACUUM  COMPANY 

112  West  30th  Street,  New  York 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


r^'WHY  NOT  BE  AN  ARTIST? 


Our  Graduates  are  filling  High  Salaried 
Positions.    Good  artists 

EARN    $25    TO    $100    PER    WEEK 

_  and  upwards,  in  easy,  fascinating  work.     Our  courses  of 
Personal  Home  Instruction  by  correspondence,  are  complete,  practical. 
Twelve  years'  successful  teaching.    Expert  instructors.    Supe- 
rior equipment.   Positions  ready  for  ^^^^  HUROWN     Q.iil  DING 
competent  workers.  ^g        ^Tr,nro«ftOFD^,l'U     U 

Write  for  valuable  Art  Book,  Free.  m 

SCHOOL  OF  APPLIED  ART 

(Founded  1899) 

B  70  Fine  Art  Building 

BATTLE  CREEK,  MICHIGAN 


Price 
$12.00 

AT  FACTORY 


SAVE    ROOM 


Most  convenient  and  practical  low-priced 
Typewriter  Stand  on  the  market.  Hade 
i  of  selected  Oak,  fine  golden  finish, 
44  in.  long,  24  in.  wide;  Pedestal 
30  in.  high;  3  drawers  and  exten- 
sion slide;  Paper  Cabinet  with 
shelves  14x8x1%  in. ;  Cabinet  has 
roll  curtain  front  and  eopy  holder. 
Order  from  dealer  if  he  has  it  or 
will  get  it;  otherwise  from  as.  Do 
We  also  make  I  no|  accept  a  substitute ;  no  other 

te&??J!i..iw.  ■TypewriterStandls"justasgood." 

Lodged"  tori!  ■     Ask  for  Catalog  by   Number  Only. 
NO.     t1»— Office  Desks,   Chairs,    Files,   Book  Cases,  etc. 
NO.     41#— MissionFurn.  Rockers,  Davenports,Couches,Settees. 
JR.  H-  STAFFORD  MFG.  CO.,  248  Adams  St..  Chicago,  Hi. 


Quality 

Exoellont 


TURN  your  spare  time  into  cash.  No  matter  where 
you  are  employed,  you  can  make  easy  money  and 
lots  of  it  working  for  POPULAR  ELECTRICITY. 
Our  salary  plan  is  the  most  liberal  ever  offered.  Send 
stamp  for  particulars. 

POPULAR  ELECTRICITY    PUB.  CO. 

Circulation  Department 
Monadnock  Block  CHICAGO,  ILL. 


Electrician  and 
Mechanic 

is  a  practical  magazine  for  everyone  who 
wants  to  learn  about  electricity,  or  who  uses 
tools.  Its  articles  tell  you  how  to  make 
dynamos,  engines,  wireless  telegraph  appa- 
ratus, furniture,  models,  etc.  The  only  maga- 
zine in  the  world  of  its  kind. 


I 


Features  for  1910 

TI7E  have  in  preparation  or  now  run- 
*  *  ning  articles  on  a  practical  wireless 
set  working  up  to  1000  miles,  an  induc- 
tion motor,  a  wireless  telephone  that  will 
work,  an  aeroplane,  how  to  run  auto- 
mobiles, forging  and  tool-making,  and 
others  too  numerous  to  mention. 

Cnpr;al  nff^f  We  have  300  sets  of  the  last 
•Special  Verier.  6  numbers  of  ELECTRICIAN 
AND  MECHANIC.  Send  us  $1.00  for  a  year's  sub- 
scription (within  30  days)  and  we  will  send  the 
6  back  numbers  FREE. 

SAMPSON   PUBLISHING   CO. 

1140  Beacon  Building      :       BOSTON,  MASS. 


STUDY  ELECTRICITY  FREE 

THIS  COMPLETE  EXPERIMENTAL  OUTFIT  WITH    INSTRUCTION   BOOKS  WILL  HELP  YOU 

THIS  IS  THE  OUTFIT.    START  NOW 

Magneto  Generator-Motor,  weight  Gh  pounds,  will 
light  incandescent  lamps,  excite  coils,  operate  as  a 
motor  from  batteries.  Machine  has  bronze  bear- 
ings, oil  cups,  brass  gears,  and  is  provided  with 
hand  crank  or  pulley. 

Two  pair  silk  wound  Electro-Magnets,  worth  $2. 

One  fine  permanent  31agnet. 

Six  twenty  cent  Binding  Posts. 

One  Push  Button. 

One  Switch. 

One  box  Iron  Filings. 

Two  Miniature  Incandescent  Lamps,  55  volts,  4  c.  p. 

Two  Lamp  Sockets. 

One  Coil  Wire. 

One  Electric  Bell. 

One  Laboratory  Test  Lamp  and   Socket. 

One  Solenoid. 

One  package  miscellaneous  (500)  Machine  and 
Wood   Screws,  all  sizes  and  lengths. 

Also  all  goods  given  with  free  coupon  providing 
coupon  is  sent  With  order. 


Free  Coupon: 


Send    in    litis  coupon  with    your   remit 

tance  of  five  dollars,  and  we  will  Bend 
addition  to  the  generator  dynamo  an<l  the  twenty  one  pie*  ea 
of  experimental  apparatus  a  complete  electrical  dictionary  and 
359  page  book  of  electrical  diagramsand  instruction.  Mark  your 
letter  with  a  cross. 


Name . 


Address. 


P.E. 


WESTERN  ELECTRIC  SALVAGE  CO.,  1224  So.  Washtenaw  Ave.,  Chicago,  III. 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


0to$50 


and  EXPENSES 
WEEKLY 


At  home  or  traveling,  all  or  spare  time.    Easily  learned. 

GET  MONEY— I  DID— GOT  $301.27 

worth  of  plating  in  two  weeks,  writes  M.  L.  Smith,  of  Pa. 
(used  small  outfit.) 

George  P.  Crawford  writes: — "Made  $7.00  a  day."  J.  J.  S. 
Mills,  a  farmer,  writes: — "Can  easily  make  S5.00  a  day  plating." 
Thos.  Parker,    school   teacher,  21  years,  writes: — "I  made  $9.80 

profit   one   day,  $9.35 
another."      Others 
-making  money — you 
can  do  the  same. 

Costs     Nothing     to 
Investigate. 

WRITE   TODAY 


in  the  Gold,  Silver,  Nickel  and  Metal  Plating  business.  S5.00  to  $15.00  a 
day  can  be  made  doing  plating  with  Prof.  Gray's  new  line  of  guaranteed 
Plating  Outfits.  Unequalled  for  plating  watches,  jewelry,  tableware,  bicycles,  all  metal  goods.  Heavy  plate.  War- 
ranted. No  experience  required.  We  do  plating  ourselves.  Have  years  of  experience.  Lse  same  materials  we  sell. 
Materials  cost  about  10c  to  do  $1.00  worth  of  plating.  Manufacture  the  only  practical  outfits,  including  all  tools,  lathes, 
and  materials.  All  sizes  complete.  Ready  for  work  when  received.  Guaranteed.  WE  TEACH  TOU  the  art,  furn- 
ish recipes,  formula  and  trade  secrets  FREE.  THE  ROYAL,  Prof.  Gray's  New  Immersion  Process.  Quick. 
Easy.  Latest  method.  Goods  dipped  in  melted  metal,  taken  out  instantly  with  fine,  brilliant,  beautiful  plate,  ready  to 
deliver.  Thick  plate  every  time.  Guaranteed  from  5  to  10  years.  A  boy  plates  from  100  to  200  pieces  tableware 
daily,  810  to  S30  worth  of  goods.  No  polishing,  grinding  or  electricity  necessary.  W^DEMAND  FOR  PLAT: 
ING  IS  ENORMOUS.  Every  family,  hotel  and  restaurant  have  goods  plated  instead  of  buying  new.  It  s  cheaper  and 

better.  Every  store,  jeweler,  shop,  factory,  has  g-oods  needing  plating-.  Ag-ents  have  all  the  work  they  can  do.  People  bring-  it.  You  canhire 
boys  cheap  to'do  vour  plating-,  the  same  as  we.  and  solicitors  to  g-ather  work  for  a  small  per  cent.  Replatmg- is  honest  and  legitimate.  Cus- 
tomers delighted.  WE  AKE  AX  OLD  ESTABLISHED  FIRM.  Been  in  business  for  years.  Capital,  $100,000.00.  Know  what  is  required.  Our  cus- 
tomers have  the  benefit  of  our  experience,  so  that  failure  is  next  to  impossible.  WE  ARE  RESPONSIBLE  and  guarantee  everything.  Reader ^ here  is  a 
chance  of  a  lifetime  to  own  and  boss  a  business  of  your  own.  WE  START  YOU.  Now  Is  the  time  to  mate  money.  CALL  OR  W  RITE  lOUAY.  Vixr 
aewpJan.    Samples  of  plating,  testimonials  and  circulars  FREE.    Don't  wait.    Send  us  your  address  anyway. 

GRAY    &   CO.  PLATING  WORKS,      114  GRAY  BUILDING.  CINCINNATI,  OHIO 


LET  US  START  YOU 


A  PENNY  PAYS  FOR 

The  Washing 

When  You  Have  An 


ELMO 


^.f 


which  is  operated  from  the  electric 
light  circuit  used  in  your  home  every 
day,  and  is  so  arranged  that  con- 
nection can  be  made  to  any  electric 
lamp  fixture,  and  by  turning  the 
button  the  balance  of    the   wash  day 

trials  can  be  forgotten  at  the  small  cost  of  only  ONE  ONE- 
HUNDREDTH  OF  A  DOLLAR. 

The  Elmo  power  washer  has  a  great  many  features  which 
are  decided  improvements  over  other  types,  one  of  these 
advantages  is  the  improved  lid  which  permits  machines  to  be 
opened  without  turning  off  the  power,  as  the  gears  become 
disconnected  automatically.  Another  good  feature  is  that 
all  the  gears  and  working  parts  are  shielded  so  that  there  is 
no  such  thing  as  torn  clothes  or  crushed  fingers 

The  reversible  wringer  is  the  greatest  labor  and  time-saving 
feature  of  the  Elmo  Power  Machine,  as  it  can  be  run  either 
forward  or  back  by  the  simple  shifting  of  a  lever  on  the 
side  of  the  machine,  therefore  the  trouble  of  napkins, 
handkerchiefs  and  other  small  pieces  of  clothing  never 
become  tangled  and  torn  in  the  rollers. 

The  entire  secret  of  this  washing  machine  is  the  "Back- 
gear"  which  is  used  by  no  other  washing  machine  on  the 
market.  A  postal  card  will  bring  to  you  our  circular  A 
Penny  Pays  for  the  Washing"  which  you  should  have  before 
purchasing.     Write  today  for  full  particulars. 

THOMPSON  BROS  CO.       DePt.  25     Grinnell,  la. 
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A  Portable  Vacuum  Cleaning  Machine 

combining  efficiency,  practicability  and  economy.     Can  be 
attached  to  any  electric  light  socket. 


"The    Only   High-Grade,  Efficient   Machine 

on  the  Market."  Guaranteed 

A  LABOR  SAVER  FOR  THE  HOME 

Growing  concerns  and  responsible  parties  wanted  as  agents. 
Exclusive  territory  given.  Send  for  Catalogue  and  Particulars. 

Price  $1.00,  Complete 

EMPIRE  VACUUM  COMPANY 

112  West  30th  Street,  New  York 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


Summer  Comforts  of  the    Ocean 

In  the  Smallest  Home 

COLONIAL 

8  IN.  UNIVERSAL  D.  C.  DESK  FAN 

Can  be  used  on  Desk,  Table  or  for  Side 
Wall  Suspension 

Consumes  little  more  than  half  the  current  taken  by  an 
incandescent  Lamp 

Large  Wind  Out-Put 


HAND- 
SOMELY 
FINISHED 


SOLID 

BRASS 

GUARDS 

AND 

BLADES 


Do  not  buy  until  you  have  seen 

This  Perfection  of  Fan  Making 

If  your  dealer  does  not  have  one 
Write  us  direct 

THE  COLONIAL  FAN  &  MOTOR  CO. 
WARREN,    O. 


The  New  Automatic 

Power 
Washer 


"The  Automatic  Power  Washer"  is  specially 
adapted  to  be  driven  by  a  gasoline  engine, 
counter  shafting  or  motor  which  can  be  fastened 
to  either  the  wall,  floor,  or  any  convenient  out- 
of-the-way  place,  so  that  your  washing  is  done 
automatically. 

These  machines  are  manufactured  in  two 
different  types— "A"  and  "B."  Type  "B"  is 
our  latest  type  and  is  equipt  with  all  of  our 
latest  improvements,  including  our  reversible 
wringer  which  eliminates  your  clothes  from  be- 
coming torn  by  the  wringer  rollers. 

Write  today  for  descriptive  matter  and  prices. 


Automatic  Electric  Washer  Co. 

NEWTON,  IOWA 


Speed  the  Work 
on  Washday! 

Use  the  1 900  Motor  Washer 
a  Month— at  Our  Expense! 

The  Washday  "bugbear"— DRUDGERY— has  been  cornered, 
captured,  routed  !  It  has  worried  women  since  they  first  bent 
their  backs  to  the  task  of  washing  clothes.  And  women  still  toil 
like  galley  slaves,  hghting  the  demon  of  Dirt. 


Six  Minutes  to  Wash 
a  Tubful! 


Now  comes  the  new  way— the  swift,  efficient, 
smooth-working  1900  Motor  Washer— a  marvelous 
machine  that  lifts  the  entire  burden  from  the 
shoulders  of  womankind  ! 

Just  a  "twist  of  the  wrist"  and  presto  !  the  washer    starts  ! 

In  6  MINUTES— or  less— your  tubful  of  clothes  is 
CLEAN.  The  1900  Motor  Washer  does  BOTH  WASHING 
AND  WRINGING — quicker,  better,  cheaper  than  it  was  ever 
done  before.     A  hne  wringer  goes  with  the  outfit. 

1900  Motor  Washer 

(Electric  or  Water  Power) 

Runs  for  2c  a  Week 

Two  cents  a  week  pays  for  Power 
to  run  either  the  Electric  or  the 
Water  Motor  Washer.  We  have 
both  st>  lee,  if  your  house  la 
w  iti'd  for  electric  light  or  supplied 
with  running  water  you  should 
accept  our  remarkable  offer  of 
an  outfit  on 

30   Days'   FREE   Trial 

The  teal  will  prove  tins  t tie 
gr<  atest  Washer  in  ail  the 
world,  it  not  only  does  wash- 
ing and  wringing,  lmt 

Motors  Run  Other  Machines 
The  Portable  Electric  Motor 
will  opera  te  mang  le,  sew  Ing 
machine,  grindstone,  vacuum 
cleaner,  ice  cream  freezer, 
fun,  polishing  machine,  etc. 
The  water  Motor  w  ill  do  t he 
same  If  pressure  is  sufficient. 

Get  One  On  Trial! 

See  the  clothea  made  Bpot- 
i  ly  clean  in  Bix  minutes  I  See 
the  «  rins  Ing  donel  Trj  t  he 
Motors     for     running    various 

:l     machines.         Romembor — 

at  our  expense  and  risk  i    Easy  payments  If  you  decide  to  I-  ■  '  I'  1 1. 

Free   Book  Tells  the  Whole  Story ! 

Write  i  "i"  Book  and  ITree  Trial  Offer  before  laj  Ing  t  h  m   magazine 
aside.    We  can't  begin  to  give  all   the   vitally  Important    fact 
this  advertisement.    Write  uatodaj    -sure.     Lddri  (38) 

1900  WASHER  CO.,   3469  Henry  St.,  Binghamton,  N.  Y. 

if  you  live  iii  Canada,  address 

Canadian  1900  Washer  Co.,  355  Yonge  St.,  Toronto,  Can. 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


We  Want   to   Talk 
Business  With  You 


This  is  the  Age  of  ELECTRICITY  ! ! ! 

50c 

FOR 

"PRACTICAL 
ELECTRICITY" 

In  Twelve  Lessons  by  the 
BRANCH     METHOD 

Six  monthly  volumes,  profusely  illustrated  with  diagrams, 
circuits  and  working  drawings. 

HIGHEST  ENDORSEMENTS 
A  complete  course  of  home  study  on  electricity  in  all 
its  branches.     Simple,  practical,  comprehensive. 

SPECIAL  INTRODUCTORY  OFFER 
The  regular  price  of  this  Course  of  Study  is  $15.00.  For 
a  limited  time,  to  introduce  it  to  readers  of  POPULAR 
ELECTRICITY,  we  offer  it  for  only  $9.50 — 50c  down 
and  $1.00  a  month  for  the  balance.  We  will  send  you  the 
first  two  lessons  upon  receipt  of  order  and  include  with 
same  a  consultation  certificate,  entitling  you  to  the 
advice  and  assistance  of  electrical  experts  on  all  questions 
arising  in  this  Course  of  Study. 

r>  1  This  liberal,  special  offer  is  limited, 

KemeiTlDer,  so  act    promptly.     You    do    not 
want  to  miss  this  great  chance. 

_j|llllll  COUPON    ■■■■■■ 

Dpiuru  puB    CO..  46  Van  Duren  St.,  Chic?go 

Endos"  find  50c     Please  send  me  Practical  Electricity  in  Twelve 

oalancTSoof  "on*ly -  -eSt  5SS.  at  .1  per"  month,  title   not  to 
pass  till  paid  in  full. 

Name 

Address 

_  State 

Town -. 


Railway  Signaling 

in  Theory  and  Practice 

By  James  B.  Latimer, 
Signal  Engineer,  C.  B.  &  Q.  R.  R. 

%  The    applications  of  electricity   to    the    safe- 
guarding of  travel  are  among  the  most  interesting 
and  important  of  its  uses.     Electricity  has  ma:  -. 
possible  the  solution  of  most  of  the  difficulties 
encountered  in  protecting  trains  at  high  speed, 
and  has  furnished  a  means,  in  the  "block  system, 
of  increasing  the  capacity  of  a  railroad  track  in 
some  cases  as  much  as  100%.      It  has  permit- 
ted the  running   of   fast  trains  with  a  degree  ol 
safety  that  makes  the  traveler  almost  as  safe  from 
accident  as  in  his  own  home.     But,  though  it  is 
already  highly  developed,  signaling  is  yet  m  the 
early    stages    of   the   growth   it  will    ultimately 
attain.     Its  refinement  and  improvement  will  be 
demanded  to  keep  pace  with  the  increase  of  the 
volume   and  intensity   of   traffic.      And   therein 
will   the  inventor  and  the    Electrical    Engineer 
find  waiting  a  fertile  field.     "Railway  Signaling 
in  Theory  and  Practice"  furnishes  a  knowledge 
of  what  has  been  accomplished  in  signaling,  and 
an  insight,   such  as  can    be   acquired  from  no 
other  treatise,  into  the  direction  future  growth 
will   take.      Written  by  an   engineer  _  who    has 
obtained  a  thorough  mastery  of  the  subject,  it  will 
be  found  an  invaluable  addition  to  every  technical 
library.     420  pages,  140  illustrations  .  .  .$3.50 

Sent  postpaid  to  any  part  of  the  world 
on  receipt  of  price. 

Mackenzie-Klink    Publishing 
Company 

962  Monadnock  Bldg.,  Chicago 


WIRELESS 

ENTHUSIASTS 
Attention! 

No  matter  how  many  books 
on  "Wireless"  you  may  have, 
you  want  this  one,  "OPERA- 
TORS' WIRELESS  TELE- 
GRAPH and  TELEPHONE 
HAND  BOOK,"  by  Victor 
H.  Laughter,  the  popular 
young  "wireless"  expert. 

It's  the  latest,  best,  most  com- 
plete and  up-to-date  treatise  on  this 
fascinating  subject  yet  published. 
Covers  thoroughly  every  phase  of  the  "wireless"  art  with 
definite  detailed  directions  for  constructing  and  using  all 
"wireless"  apparatus,  installing  experimental  stations,  etc. 
Includes  naval  station  rules,  codes,  abbreviations — every- 
thing, in  fact,  a  "wireless"  man  needs  to  know.  Will 
enable  anyone,  with  a  little  practical  work,  to  master  all 
the  details  of  "wireless"  operation. 

1 80  pages,  87  illustrations,  printed  on  heavy  enameled 
book  stock.    Handsomely  bound  in  embossed  cloth  covers. 

Price — postpaid — $  1 .00 

FREE  for  two  paid  yearly  subscriptions  to  POPULAR 
ELECTRICITY. 
Don't  fail  to  get  a  copy. 

POPULAR  ELECTRICITY  BOOK  DEPT. 

Monadnock  Block,  CHICAGO,  ILL. 
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POPULAR  ELECTRICITY 


Do  You  Want  Electric  Light  or  Power  for 
Your  Country  Home  or  Farm? 
If  you  are  out  of  reach  of  central  station  current  and  wish 
to  install  a  gas  engine  electric  outfit,  either  with  or  without 
storage  battery,  write  for  our  Handbook,  here  illustrated. 
Alamo  Electric  outfits  are  standard.  Our  prices  are  as  low  as 
consistent  with  high-grade  machines  suitable  for  permanent 
installations.  Investigate  our  proposition,  it  places  you  under 
no  obligation. 

The  Alamo  Manufacturing  Co.,  73  South  St.,  Hillsdale,  Mich. 


Alamo- Westinghouse 
Low  Voltage  Storage 
Battery  Outfit 


A  School  Within  Itself 


There  are  XX  chapters  in  all,  XIX  carrying  you  from  the 
fundamental  principles  of  electricity  on  through  the  various 
branches  to  a  point  where  the  careful  student  comprehends  the 
complete  designing,  care  and  operation  of  a  dynamo  or  motor,  and  I  chapter  on  electric 
automobiles,  oudining  their  construction,  care  and  operation,  and  all  about  storage 
batteries  and  how  to  handle  them.  Each  subject  is  carefully  written  and  to  the  point. 
After  a  student  studies  a  subject,  he  is  questioned  on  that  subject  in  such  a  manneras  to 
bring  clearly  to  his  mind  the  points  he  needs  to  know  regarding  same.  A  DICTIONARY 
in  back  of  book  will  enable  him  to  learn  the  meaning  of  any  electrical  word,  term  or 
phrase  used  in  this  book,  as  well  as  hundreds  of  others  in  common  use.  All  required 
tables  Decessary  in  the  study  are  in  it. 


TABLE    OF 

Chapter 

I— Wiring. 

II — Electric  Batteries,  Electro  Plating. 
Ill — Magnetism. 
IV — The  Magnetic  Circuit 

V — Magnetic  Traction. 
VI — Magnetic  Leakage. 
VII — Energy  in  Electric  Circuit. 
VIII — Calculation  of  Size  of  Wire  for  Mag- 
netizing Coils. 
IX — Calculation  of  EMF's  in  Electric 

Machines. 
X— Counter  EMF. 


SUBJECTS: 

Chapter 

XII — Armature  Reaction. 
XIII — Sparking. 

XIV — Winding  of  Dynamos  and  Motors. 
XV — Proper    Method    of    Connecting 
Dynamos     and     Motors — Self 
Excitation. 
XVI — Diseases  of  Dynamos  and  Motors, 
their   symptoms   and    how    to 
Cure  Them. 
X\TI — Arc  and  Incandescent  Lamps. 
X\TII — Measuring  Instruments. 
XIX — Alternating  Current. 
XX — Automobiles. 


XI — Hysteresis  and  Eddy  Currents. 
A  Dictionary  of  over  1500  Electrical  Words,  Terms  and  Phrases,  giving  a  brief  meaning: 
of  all  which  are  in  common  use. 
$2.00  PER  COPY— FIFTH  EDITION— 24.000  COPIES  SOLD 

The  offer  we  make  of  refunding;  money  if  book  is  not  satisfactory  upon  examination  is  AX  UNUSUAL  ONE  In  connection  with  the 
sale  of  a  book.  But  we  have  no  fear  of  its  return.  Your  decision  will  be  what  thousands  of  others  have  been.  Money  would  not  buy  it 
if  it  could  not  be  duplicated.  We  could  print  testimonials  by  the  hundreds.  It  is  best  to  order  and  be  your  own  judg-e  of  its  merits, 

CLEVELAND  ARMATURE  WORKS,  4730  St.  Clair  Ave.,  Cleveland,  Ohio. 


Armatures  and  Fields  Wound,  Commutators  Filled 
AMERICA'S  GREATEST  REPAIR  WORKS 


l 


What    Have   You 
to  Sell? 

Let  us  outline  a  combined  advertising 
and  selling  plan.  One  which  will  appeal 
differently  to  those  thousands  of  possible 
customers  you  have  failed  to  secure.  Let 
us  prepare  new  advertising  copy — the 
kind  that  will  attract — interest — convince. 
We  have  done  this  for  others. — We  are 
still  doing  it  for  them.  Let  us  do  it 
for  you. 

Wm.  D.  McJunkin 

Advertising  Agency 


167  Dearborn  St., 


Chicago 


Will  You  Accept  cThis 

Business  Book  if  We 

Send  it  Free? 


Send 


no   moncv 


Sign  and  mail  the  coupon   below. 
Take  no  risk! 

One  hundred  and  twelve  of  the  world's  master  business 
men  have  written  ten  books — 2.079  pages — 1.407  vital  business 
secrets,  ideas,  methods.  In  them  is  the  best  of  all  tli.it  they 
know  about 

— Salesmanship 

— Advertising 

— Correspondence 

—Selling  Plans 

—  Handling  Customers 

— ( 'Hi.  c  Systems 
—Short  <  luts  a  n  'I 

Methods  t"r  <\<  rv 

line  and  department 

A  9,059-word  booklet  has  !«-en  published  desi  riblng,  explaining,  picturing 
the  work.  Pages  2  and  I  tell  about  managing  businesses  great  and  small;] 
4  and  5  deal  with  <  redlts,  i  olle<  dons  and  with  r<>,  k-bottom  pur.  basing ;  pages 
6  and  7  with  handling  and  training  men :  pag<  s  •  to  12  with  salesmanship;  with 
advertising;,  with  the  marketing  of  goods  through  salesmen!  dealers  and  by 
mall;  pages  12  to  15  with  the  great  problem  >d  securing  the  highest  market 
prii  c  for  your  services— no  matterwhat  yourllne;  and  the  last  page  tc-iK  h<>" 
you  may  %ci  a  complete  s»t — bound  in  handsome  hall  more*  i  o,  <  ontents  ii 
colors— lor  less  than  your  daily  smoke  or  shave,  almost  as  little  as  your  daii- 
newspaper. 

WUi  you  read  thr  book  Ifw  tend  it  rWi  t 

N.  nd  no  moil'  //.     Simply  ttfflt  tin-  i-<<i//>i>n. 

—The  System  Co.,  151-153  Wabash  Ave,  Chicago— 
If  there  are,  in  your  books,  any  new  ways  to  Increase  my  business  <>r 

my  Sal  ill  like   to  know  them.     So  send  on   your   16-page   free 

descriptive  booklet.    I'll  read  it 


— Purchasing 
—Credits 
— Collections 

—  Accounting 
— Cost-keeping 
— I  Organization 

— Retailing 

— Wholesaling 

—  Manufacturing 


— Posit  ion -C.et  ting 
— Position-Holding 

—  Man-Handling 
— Man- 1  raining 

—  Business  Generalship 

—  Competition  Fighting 

and  hundreds  ami  hun- 
dreds oi  other  \  ital  luisi- 

ik-ss  sublet  ts. 


Name 


Address  • 
Business- 
Position 
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POPULAR  ELECTRICITY 


VITAL  POWER 

You  get  the  enjoyment  out  of  Life 
<  that   nature    intended    you    should 
have,  if  health  prevails. 

The  Swedish  Electric 

Vibrator 

will  cultivate  your  system  up  to  the  top  notch  stand- 
ard; it  will  CURE  nearly  every  ailment;  it  will  give 
you  VITAL  POWER;  it  will  throb  and  thrill  you 
into  a  tireless  human  engine  with  POWER  to  think 
TWICE  AS  CLEARLY  and  DO  twice  as  MUCH. 
When  you  come  in  from  a  hard  day's  work,  it  will 
SOOTHE,  REST  and  REVITALIZE  you  from 
head  to  foot;  it  will  cause  your  blood  to  go  LEAP- 
ING and  BOUNDING  through  your  veins  and 
arteries;  cause  the  flow  of  nerve  fluids  to  saturate 
the  innermost  nerve.  You  can  actually  feel  disease 
and  weakness  being  driven  from  you  and  NEW 
LIFE  and  power  being  generated. 

The  50,000  penetrating,  revitalizing  strokes  per 
minute  convey  to  the  flesh  a  very  peculiar  vibration, 
unlike  any  sensation  you  ever  realized.  It  SETS 
LOOSE  in  the  blood  and  lymphatic  vessels  all  stray 

and  impure  matter  that  CLOG  UP  the  capillaries.     These  im- 
purities are  poisoning  and  weaking  your  system  and  need  only  to 

be  RATTLED    LOOSE,  combined  with  blood  so  that  it  can 

and  will  be  TAKEN  OUT   OF  THE   BODY  through  the 

excretory  organs. 

It  takes  a  big,  illustrated  book,  with  charts  and  diagrams 

and  instructions  in  PLAIN  ENGLISH  to  SHOW  and  TELL 

HOW  OUR  VIBRATOR  will  cure  any  ailment,  correct  any 

physical  condition.    We  will  send  it  to  you  FREE.    Our  Great 

Expert  will  write  you  a  special  letter  of  advice  on  ANY  male  or 

female  disorder,  disease,  or  condition,  FREE  of  charge,  if  you 

will  write  us  a  history  of  YOUR  or  YOUR  FRIEND'S  case. 

Don't  neglect  to  write  us  today. 

Our  Vibrator  runs  with  batteries  or  any  electric  light  cur- 
rent; works  in  the  farm  home  as  well  as  where  they  have  electric 

lights,  comes  in  an  elegant,  portable  case,  including  six  cells  of  Swedish^Electric  Vibrator 

powerful  electric  batteries,  and  all   the   different   applicators.  No.  2 

Full  and  complete   instructions    accompany   each   outft     So      S^XtaJ3g^&Nb; 

simple,  a  child  can  safely  operate  it.    Electric  shock  absolutely 

impossible.     Write  now  for  the  big,  FREE  book.     We  pay  a}} 

express  charges  on  Vibrators. 

Swedish  Electric  Vibrator  Company 

611-621  Farragut  Avenue  CHICAGO,  ILL. 


Swedish  Electric  Vibrator 
No.  5 

Operates  on  any  electric  light  current,  anywhere,  direct 
or  alternating.  #  -^.tttt* 

The  only  massage  Vibrator  that  gives  the  TRUE 
Swedish  rotary  movement,  fast,  medium  or  slow._  Noise- 
less in  its  operation,  mechanically  perfect  and  with  ordi- 
nary care  will  last  a  lifetime. 


*25 


oo 


5,  but  for  the  use  of  those  not  having 
access  to  the  electric  light  current. 


$15.22 
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Electrical 

Contractors 

and 

Central  Stations 

If  you  read  ELECTROCRAFT 
MAGAZINE  it  will  lead  you  un- 
erringly along  the  straight  and  narrow 
path  of  rectitude,  because  it  is  the 
only  publication  which  deals  with 
electrical  construction  problems  ex- 
clusively in  accordance  with  National 
Code  principles.  Sample  copy  if 
you  request  it. 

Electrocraft  Publishing  Company 
Detroit,  Michigan 

Agents  wanted  everywhere. 


For  Beginners  in 

Electricity 

this  is  considered  one 
of  the  best  books  pub- 
lished. Contains  three 
carefully  written  'vol- 
umes in  one,  including 
"First  Steps  in  Elec- 
tricity," "First  Steps 
in  Magnetism,"  and 
"First  Steps  in  Voltaic 
Electricity." 

The  first  volume 
takes  up  the  develop- 
ment of  electricity,  the- 
ory and  laws  regardirg 
it,  the  electroscope, 
electrophorus,  electrical 
machines,  the  Leyden 
jar,  etc. 

Volume  Two  treats  of  magnetism  and  magnets,  both 
natural  and  artificial. 

Volume  Three  treats  of  Voltaic  Electricity  and  its  con- 
nection with  Chemistry. 

Each  volume  covers  its  respective  subject  thoroughly, 
explaining  same  in  a  clear,  simple  manner,  illustrating  the 
principles  presented  with  simple  entertaining  experiments 

and   showing    how    sue  h    experiments    may    Ik:   easily   per 
formed  at  home  with  little  expense. 

283  pages,  fully  illustrated.     Strong  cloth  covers. 

Price,  postpaid,  Si. 00. 

FREE— For  two  paid   yearly   subscriptions   to    POPXJ 
EAR  ELECTRICITY. 

POPULAR  ELECTRICITY  BOOK    I) LPT. 

3Ionadnock  IJlock,  Chicago,  111. 


Free  Home  Study  Courses 

are  furnished  to  members  of  The  American 
Woman's  League  and  their  dependent  children, 
as  one  of  the  many  valuable  rights  of  member- 
ship. 

Membership  in  the  League  for  life  may 
be  secured  by  any  person  (of  the  white  race) 
in  a  few  days'  or  a  week's  time  without  the 
expenditure  jof  a  single  dollar.  The  co-oper- 
ative plan  of  this  great  national  organization 
makes  this  possible  and  easy. 

No  young  man  or  young  woman  who  is 
anxious  to  increase  his  or  her  earning  power, 
or  father  or  mother  with  boys  and  girls  to 
educate,  can  afford  to  overlook  the  splendid 
opportunities  provided  by  the  League.  Millions 
of  money  and  the  best  brains  and  talent  in  the 
world,  back  of  it! 

Courses  in 

Drawing  and  Painting;  Sculpt  tire  and 
Design;  Applied  Aids,  and  Arts  and  Crafts; 
Ceramics,  including  China  Decoration;  Music; 
Dressmaking;  Kindergarten,  Physical  Culture; 
Home  Economics  (Homemaking) ;  Agriculture; 
Civil  Service;  Teaching;  College  Preparatory; 
Stenography  and  Typewriting;  Bookkeeping 
and  Office  Methods;  Penmanship;  etc.,  are 
being  taught  to  thousands  of  Students  by  mail 
in  their  spare  moments. 

Fill  out  coupon  below  or  send  a  posl  card, 
today,  for  full  particulars  concerning  any  Course 
in  which  yon  may  be  interested,  and  convincing, 
detailed  information  about  the  League  plan. 

Address 

The  American  Woman's  League 

7153     Delmar      Boulevard,    University    City 
ST.   LOUIS,  MO. 


THE  AMERICAN  WOMAN'S  LEAGUE 

7153   Delmar    Boulevard,  University  City 
ST.    LOUIS,   MO. 

■  nd  i>"  ■  without  obligation  on  1 
about  tin-  1  .eague  and  Co   rsi    * 


Course 
Name 
St.  &  No. 
P.  0.  &  State 
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A  COMPLETE 

Electrical  Workers1  Library 

By  HENRY  C.  HORSTMANN  and  VICTOR  H.  TOUSLEY 

Positively  up-to-date  and  written 
for  the  men   who    do    the   work 

We  defy  any  publisher  in  the  world  to  produce  a  more  practical 
collection  of  books  for  the  electrical  worker  than  this  series. 
The  immense  sale  of  these  popular  books  since  date  of  publica- 
tion has  been  greater  than  any  electrical  books  ever  sold  to 
working;  electricians. 

The  Reason? 

They  are  practical  and  do 
not  confuse  the  worker. 
They  also  have  the  high- 
est endorsement  of  the 
International  Brotherhood, 
of  Electrical  Workers. 

To     substantiate    this 
claim  we  offer   the  sum 
of  One  Hundred  Dollars 
to  any  publisher  who  will 
produce   a   sworn    state- 
ment showing   a  greater  J 
sale  of  any  similar  book  or 
books  treating  on 
the  subject  mat- 
ter that  these  do, 
for  the  length  of 
time    they    have 
been  on  the  mar- 
ket. 

As  to  our  repu- 
tation for  keep- 
ing business 
promises,  we  will 
refer  you  to  any 
bank  or  business 
house  in  Chicago. 

For  the  next 
ninety  days  we 
are  making  a 
special  introduc- 
tory offer  of  the 
complete  set  of 
four  volumes, 
neatly  cased 
(regular  price 
$6.00). 

Our  special] 
introductory1 
price  to  elec- 
trical workers  S5.00, 

prepaid  to  any  address  upon 
receipt  of  price.      To  all  persons 
ordering  this  set  prior  to  Jan.  1st 

we  will  present,  free  of  charge,  our  Handy  Electncal  Dictionary 
for  the  Vest  Pocket,  bound  in  red  Russia  Leather,  gold  edges, 
indexed,  224  pages,  illustrated.  If  the  books  ordered  are  not 
found  entirely  satisfactory  in  every  way,  they  may  be  returned 
and  your  money  will  be  cheerfully  refunded.  To  electrical 
workers  already  having  any  of  the  below  enumerated  volumes, 
we  will  supply  single  copies  of  any  one  or  more  books  at  $1.50 
each,  postpaid  to  any  address  in  the  world. 

20  pages 
70  diagrams 


340  pages 
173  diagrams 


Electrical  Wiring  and  Construction  Tables  ] 
Modern  Electrical  Construction 
Modern  Wiring  Diagrams  and  Descriptions  loo  Sams 
Practical  Armature  and  Magnet  Winding  ?ii  Sfa^rams 

Each  volume  is  substantially  bound  in  full  Persian  Seal  Grain 
Morocco  Leather,  stamped  on  the  outside  covers  in  genuine 
gold  leaf,  round  corners,  red  edges,  pocket  size,  printed  on 
super-calendered  book  paper. 

Address  all  orders  to  the  Publishers 

Frederick  J.  Drake  &  Company 

222  Fisher  Bldg.,  CHICAGO,  U.  S.  A. 


OUR  NEW 

ILLUSTRATED 

BOOK  CATALOG 

JUST  OUT 

Will  Interest  You 


Tells  you  all  about  just  the 
books  you  need  to  increase 
your  knowledge  of  Electricity, 
assist  you  in  your  studies  and 
experiments  and  advance  you 
in  Electrical  Work.  Send  2c. 
stamp  for  a  copy  with  partic- 
ulars regarding  our 


SPECIAL    OFFER 

"An  Electrical  Library" 


! 


Tear  Off  and   Mail  Coupon  Today 


Popular   Electricity     Publishing    Co. 

MONADNOCK    BLOCK,    CHICAGO 

Gentlemen: — Enclosed  find  2c.  stamp.  Please  send 
me  your  Illustrated  Book  Catalog  with  full  particulars 
regarding  vour  special  offer,  "An  Electrical  Library 
Free." 


Name 
Address 
Town 
State 
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We  Install 


Power  Plants 


Figure 


on  all  your  Electrical  Work.  Some  of  the  largest 
contracts  on  Electrical  work  in  the  country 
have  been  performed  by  us. 

WE  INSTALL 
Power  and  Light  Plants.  Generators  and 
Motors,  Electric  Light  and  Power  Wiring 
for  Factories,  Chinches,  Schools,  Colleges, 
Theatres,  Office,  Store  and  Residence 
Buildings. 

Estimates  cheerfully  furnished  for  this 
class  of  work  in  any  part  of  the  U.  S. 

WE  MANUFACTURE 
Switchboards,  Panelboards,  Steel  Cutout 
Cabinets,  Junction  Boxes,  Service  Switch 
Boxes,  Theatre  Stage  Plugs,  Experimental 
Switchboards  and  Appliances  for  High 
Schools  and  Colleges.  Newgard    recep- 

tacles and  other  electrical  specialties. 

All   Electrical  work   at  the  Chicago  Electrical 

Show  installed  by  us. 

Manufacturers  of   the   Famous   "Newgard"    Waterproof 
Receptacle  and  Globe. 

Henry  Newgard  &  Go.  Chicago,  m. 


SAVED 


SCHAUM    BUILDING 

THE    HOME    OF  HALFTONES.  ZINC  ETCHINGS  AND 

WOOD    CUTS    OF     MERIT 
RETOUCHING     OF     PHOTOGRAPHS     AND      CLASSY      DESIGNS 

HIGH   GRADE    PRINTING    OF  ANY  NATURE 

SEE  OUR   SAMPLES GET   OUR    PRICES 

g>rt|aum  gngramttg  aufr  flrtututg  (flo. 
Mximnxxktt.        .         .         .        gtenrngfa 

For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers 


IN  HOUSEHOLD 
EXPENSES  EVERY  YEAR. 

IF  your  home  is  wired  for  electricity,  you 
can  save  $90.00  every  year  with  a 
Steiner   Family   Motor   Outfit. 

It  performs  all  of  the  most  difficult  House- 
work by  electricity,  thus  greatly  reducing 
the  cost  of  servant  hire,  and  lightening  the 
burdens  of  the  housewife. 

*I  Best  by  every  test.  Sold  under 
an  absolute  guarantee  of  satisfaction 
or  your  money  refunded. 

q  Use  it  30  days  free  in  your  own  home. 
Never  before  has  so  liberal  an  offer 
been  made. 

*§  No  letter  necessary,  just  sign  and  mail  us 
the  coupon  at  the  bottom  of  this  ad.  today 
and  we  will  send  you  complete  book- 
let telling  all  about  the  Steiner  Family 
Motor  Outfit  and  how  you  can  save 
$90.00  every  year.  Also  all  about  our 
wonderful  free  offer. 

STEINER  MFG.  CO. 

14th  and  Warren  St. 


II 
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HIGH     GRADE    WIRELESS    EQUIPMENT    FOR     PRIVATE     INSTALLATION 


This  cut  shows  our  1-4  K.  "W.  complete  trans- 
mitting outfit,  -with  alltheinstruments  mounted 
in  a  beautifulmahog-any  cabinet.  This  isour 
smallest  high  grade  outfit  designed  for  efficient, 
high  class  -svork.  Alltheinstrumentsare  con- 
nected and  ready  for  use.  The  seti  s  complete, 
with  1-4  K.  W.  Transformer,  Special  High 
Potential  Condenser,  Spark  Gap,  Oscillation 
Transformer  and  Transmitting  Key,  with  all 
necessary  binding  posts,  switches,  etc  It 
unquestionably  is  the  finest  and  most  reason- 
able priced  high  grade  1-4  K.  W.  set  offered  to 
the  public. 

All  the  instruments  are  of  proven  worth  and 
absolutely  guaranteed,  and  must  not  be  con- 
f  ounded  with  experimentalinstruments.  They 
are  designed  and  constructedf  or  efficient  and 
reliable  work,  and  are  made  with  the  same 
thoroughness  and  care,  and  are  of  the  same  re- 
lative efficiency  as  the  transmitting  sets  we 
furnish  for  Government  and  commercial  use. 
Do  not  allow  a  few  dollars  to  stand  in  the  way 
of  your  possessing  a  set  of  instruments  of 
absolute  reliability,  and  with  a  responsible 
guarantee  back  of  them.    "We  now  have  practi- 


J.  J.  DUCK,  428  St.  Clair  St.,  Toledo,  0. 


cally  no  competition  in  the  wireless  field  for 
high  grade  equipment  for  private  installation, 
andneverhad  any  legitimate  competition  in 
price.  The  range  of  this  setis  from  30  to  200 
miles,  de  pending  upon  geographical  conditions, 
aerial,  etc- 

1-2  K.W.  set  complete,  with  1-2  K.W.  instru- 
ments mounted  in  mahogany  cabinet-.  ..SI  15 

1  K."\V.  set  complete,  with  1  K.  W.  instruments 
mounted  in  mahogany  cabinet SI  65 

1-2  K.W.  set  complete,  with  instruments 
separately  mounted $95 

1  K.W.  set  complete,  with  instruments 
separately  mounted $135 

2  K.W.  set  complete,  with  instruments 
separately  mounted $270 

Prices  on  larger  equipments  on  request.  All 
our  transmitting  andreceivinginstruments  are, 
of  course,  sold  separately.  Send  3c.  stamp  or 
coin  (not  sent  otherwise)  for  our  Sew  Big 
Catalog  on  anything  Electrical  or  Wireless. 
Over  40  large  pages  devoted  to  wireless  in- 
struments for  private  installation  and  for  the  ex- 
perimenter. As  an  encyclopedia  of  wireless 
it  is  invaluable. 


$100 


For  this 
high  grade 


DETECTOR 


Guaranteed  to  give  perfect  satisfaction.  Easiest  detector  for 
the  amateur  to  get  results  with,  requires  NO  battery  or  poten- 
tiometer, works  best  without  either.  ^Nothing 
cheap  about  it  but  the  price.  FREE,  with  each, 
detector,  a  Crystal  holder 
(regular  price  _  50c)  and 
25c  lump  of  Silicon,  also 
our  25c  book,  "How  to 
Construct  a  Practical 
Wireless  Telegraf",  with  , 
fine  wiring  diagrams  (XC 
BLUEPRINTS)  and 
unusually  fine,  large 
Code   Sheet   containing 

Morse  and  Continental  Codes,  suitable  for  framing.  \ou  get 
$2.00  worth  of  goods  for  §1.00;  postage  8c.  This  offer  positively 
limited  to  the  next  30  days. 

CHICAGO  WIRELESS  SUPPLY  CO. 

52  X  Auditorium  Office  Building,     CHICAGO,    ILL. 


WIRELESS  FIENDS 

This  month  only.  1  1-4  in.  spark  coil,  85.00.  2  1-2  in.  spark  coil,  $9.00. 
3-4  in.  spark  coil,  §3.75.  Aluminum  wire  65  cents  a  pound  postpaid. 
."S  meter  tuning  coil,  double  slide,  $1.50.  Carbon  Detector,  the  only 
detector  for  short  distance,  50c  postpaid.    Send  stamp  for  circular. 

Enamel  wire  No.  24  at  90c  a  pound. 

Kenwood  Wireless  Supply  Co. 

812  E.  46th  Street,  Chicago 


WIRELESS  OPERATORS 
Important  Announcement 

We  have  purchased  the  laboratory  equipment  of 
the  Stone  Telegraph  &  Telephone  Co.  and  will  offer 
at  one  half  values  or  less  a  limited  number  of  receiv- 
ing sets  and  pans. 

Send  at  once  for  a  list  of  this  well  known  appara- 
tus. It  is  so  much  underpriced  that  your  prompt 
action  will  be  absolutely  necessary  to  secure  a  full 
selection. 

Watch  for  a  still  more  important  announcement 
which  we  will  make  next  month. 

KERMEL  APPARATUS  CO. 

107  Brighton  Ave.,  Allston  Station,         BOSTON,   MASS. 

^Manufacturers  of  Kerrnel  Wireless  Sets.  1  Kilowatt  and  upwards 


"•IS/  I  R  E  L  E  S  S 


>> 


|  K.W.  Transformer  worth  S7.50  for  S6.50.  in  parts  for 
86.00.  2000  Ohm  Receivers  with  adjustable  headband 
for  S6.00,  in  parts  for  $5.50. 

Read  our  adv  in  last  month's  issue. 

Just  Out  a  Wireless  Book.  Every  wireless 
experimenter  should  have  a  book  worth  ten  times  its  value 
now  selling  at  15c,  send  coin  only.  We  give  a  corre- 
spondence course  in  wireless  telegraphy,  send  5c.  in  coin 
for  our  famous  catalogue. 

We  sell  all  parts  separate,  Ball  Bearing  Sliders  at  15c, 
each  rod  to  fit  same  at  20c.  per  foot.  Y\  ollaston  wire, 
Silicon,  Copper  Pyrites,  Zincite,  Dectectors.  Potentiometers, 
Condensers  at  75c.  and  up.  "Call  at  our  store  and  convince 
yourself."  We  sell  everything  in  the  wireless  and  electrical 

noveltv  line. 

Sending  Helix  worth  S3. 00  for  83.00,  in  parts.  §2.50.      Act  quick. 
Write  for  all  information,  send  5c.  in  coinfor   our    catalogue 
WILL  PAY  YOU.     Send  now  all  orders  to 

THE  BROOKLYN  WIRELESS   CO.,   595c  Broadway,  Brooklyn,  N.  Y 


IT 


WIRELESS  TELEGRAPHY 

TO  INTRODUCE  our  new  Wireless  Instruments  we 
are  offering  special  prices  for  a  limited  time  only. 
Send  stamp  today  for  printed  matter,  just  off  the  press 
and  of  interest  to  all  Wireless  Enthusiasts. 

Address  nearest  office. 

International  Wireless  Co. 

Lima,  Ohio.  Los  Angeles,  Calif.  Univ.  Sta. 


MU  rd  oc  k: 

Silicon  —  DETECTORS-MO  LYBDENITE 

We  take  great  pleasure  in  announcing  as  notable  additions  to  our 
steadily  increasing  lines  of  reliable  wireless  apparatus,  two  absolutely 
guaranteed  forms  of  the  well  known  SILICOX  andMOLYBDEXITE 
detectors.  Under  license  of  the  owners  of  patents  covering  the  use 
of  these  two  elements  as  etheric  oscillation  receptors  we  are  manu- 
facturing and  offering  the  new  AlURDOCK  detectors,  for  the  use 
of  amateurs,  experimenters  and  owners  of  private  installations,  at 
prices  which  we  believe  are  within  the  reach  of  those  who  really 
want  the  best. 

Silicon  Detector,  $15.00       ;  Molybdenite  Detector,  $10.00 

EVERYTHING  FOR  WIRELESS 

WM.  J.  MURDOCK  CO.,    50  Carter  St..  Chelsea,  Mass. 

S'-ii   Folsom  St..  San  Francisco  324  Dearborn  St. ,  Chicaso 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


.POPULAR  ELECTRICITY 


1000 

WATTS 


SAVE 

60  to  7054 

in  your  Electric  Light  bill — by 
using  Thordarson's  Multiple 
Lighting  Transformers  in  con- 
nection with  the  new  Low- 
Voltage  Tungsten  Lamps  for 
alternating  current  only. 
"Write  for  full  particulars. 

THORDARSON 

ELECTRIC     MFG.    CO. 

220  Jefferson  St.    Chicago,  111. 


Reversible 
Electric  Motor 

A  perfect  model  of  full 
sized,  vertical  type,  electric 
motor,  mechanical  perfect, 
producing  the  greatest 
amount  of  power  possible 
from  the  ordinary  battery. 

7  inch  motor,  with  two 
speed  gearing.      Price,   S2.00 

5-inch  motor,    (both    sizes 

are  reversible).     Price,  Si. 00 

Send  your     dealer's 

name,      for      complete 

list  of  electrical  toys. 

THE    H.-K.     ELECTRIC 
TOY   CO. 

Indianapolis,  Ind. 


Improved  Wireless 

Universal  Detector 

c  The  above  illustration  is  about  one- 
half  the  actual  size  and  possesses  the 
best  materials  with  workmanship  which 
is  unsurpassable. 

*  The  detector  adjusters  are  insulated  with 
highly  polished  hard  rubber  knobs.  The  ad- 
juster stands  are  equipped  with  set  screw  which 
makes  the  adjustment  rigid,  and  all  the  metal 
parts  are  highly  nickel  plated.  Mounted  on  a 
solid  mahogany  basis,  make  a  very  beautiful, 
as  well  as  compact  instrument. 

•  Sent  prepaid  by  mail  for  $1.00. 

f  Write  today  for  particulars,  it  will  be  profit- 
able to  you. 

Elyria  Wireless  Supply  Co. 
ELYRIA,  OHIO 


WIRELESS   TELEGRAPH  APPARATUS 

SPECIAL  OFFER   of  a  limited  number  of 
6  inch  spark  Induction  Coils,  at  $30.00  each. 

Have  mica  condensers  and  self  starting  mechan- 
ical vibrator.  Run  on  about  8  volts;  also  110 
volts  with  suitable  rheostat.    Good  workmanship. 

Send  6  cents  in  stamps  and  we  will  mail  our 
new  Morse  and  Continental  Code  Chart  and 

illustrated  Catalogue  of  our  complete  line  of 
Transmitting  and  Receiving  Apparatus. 

O.  T.  LOUIS  COMPANY 

Specialists  in  Scientific  Apparatus 
59  Fifth  Ave.  NEW  YORK 


YOUR   wants   for    ELECTRICAL    NOVELTIES 


will  be  satisfied  by  us  at 
trial  will  convince  you. 


lowest  cost  and  most  satisfactorily— a 
Do  not  overlook  these  unusual  offers. 

New  Si. 2 5  Flashlight  with  4  C. 
P.  Tungsten  lamp,  1500  flashes, 
now  postpaid,  75c;  with  extra  battery 
Si.  Send  stamp  today  for  our  new 
Illustrated  Catalog  for  complete 
list  of 

Electric  Flashlights 33c  and  up 

Scarf  Pins 38c     "      " 

"  Engines 47c     "      " 

Ref  I  liable  Batteries,  3  volts 15c 

Miniature  Lamps 9c 

"  Tungsten    Lamps 27c 

All  Metal  Box  Telephones,  one  station.  .     SI. 65     " 

Cigar  Lighters 30c    "      " 

Medical  Colls 78c 

Miniature  Transformers  for  Reducing  llOv.  $3.75 
DEALERS:    Write    for  our  favorable   terms  and  big  discounts  on 
quantity  order. 

ELECTRIC    NOVELTY   CO. 


Manufacturers  and  Importers 


246  Third  A>e.,  IMTTS1U  HC,   PA. 


WIRELESS 

RECEIVING     OUTFIT 


•1 


TYPE    A 


Consists  of  detector  Btand,  tuning  coil  75  Ohm 
receiver  with  cord,  and  one  dry  hattery,  all  in 
polished  oak  case,     w  111  receive  up  to  lOQmui   , 

PRICE  ONLY  S7.75 

Mime  instruments  no1    mounted    In  >nly 

$5.25.     Order  quick,     only    a    f<  left. 

our  catalog  ol  novell  ;■ 

TREMBLY    ELECTRIC   CO. 

CENTERVILLE,   IOWA 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


Farm  Land 
the  Basis  of 


Value 


In  making  investments  the  first  consideration  should 
always  be  the  character  of  the  security.  Every  investor 
to  whom  income  is  important  should  learn  the  facts 
about  Irrigation  bonds.  They  form,  in  our  estimation, 
the  safest  way  to  earn  6  per  cent. 

Secured  by  a  '  Tiousand  Farms 

Irrigation  bonds  are  secured  by  first  liens  on  good 
far  n  land — sometimes  a  thousand  farms.  The  farms 
are  worth  usually  at  least  four  times  the  loan. 

The  -arms  are  exceedingly  fertile,  and  are  not  sub- 
ject to  crop  J"ailures.  Any  one  season's  earnings  are 
generally  sufficient  to  repay  the  whole  loan. 

The  bonds  are  additionally  secured  by  a  first  mort- 
gage on  an  irrigation  system,  in  which  the  investment 
is  often  twice  the  bond  issue. 

Sorr.e  Irri  ation  bonds  are  municipal  securities, 
which  form — as  do  School  bonds — a  tax  lien  on  the 
district.  Sore  are  issued  under  the  "Carey  Act," 
waere  the  State  supervises  the  project. 

They  are  issued  in  denominations  of  $100,  $500  and 
$1,000,  so  one  may  invest  either  little  or  much.  All  are 
serial  bonds,  part  of  which  are  paid  annually,  so  one 
may  make  long-time  or  short-time  investments. 


78  I 


ssues 


Sold 


In  the  past  16  years  we  have  sold  78  separate  issues 
of  Reclamation  bonds,  all  based  on  farm  liens.  Not  a 
dollar  of  loss  has  resulted  to  any  investor. 

Our  dominant  place  now  gives  us  the  pick  of  these 
projects.  They  are  passed  on  by  our  own  engineers 
and  attorneys.  And  an  officer  of  our  Company  con- 
stantly resides  in  the  irrigated  sections,  watching  the 
projects  we  finance. 

We  have  issued  a  book  based  on  all  this  experience 
— a  book  which  every  investor  should  read.  Please  cut 
out  this  coupon  as  a  reminder  to  send  for  it.  (16) 


First  National  Bank  Building,  Chieago  111  Broadway,  New  York 

50  Congress  St.,  Boston  First  National  Bank  Bldg.,    San  Francisco 

Please  send  your  free  book  on  Irrigation  Bonds. 


Name. 


City, 


State (831) 


SSMEgSB 


?.:>.- --r 


r?'-      'Vi-* 


;#■;■■;■ 


If  the  man 
behind  the  counter 


of  the  corner  cigar  store  were  to  say  to  you:  "Buy  this 
box  of  cigars — smoke  ten  of  them,  and  if  you  don't 
like  them  bring  back  the  remaining  cigars  and  get  all 
your  money — and  no  charge  for  the  ten  smoked,"  you'd 
be  pretty  well  convinced  of  his  faith  in  the  cigars  he 
was  selling  and  you'd  probably  buy. 

But  the  man  in  the  corner  store  doesn't 
do  business  that  way. 

Now,  I  want  to  make  you  that  very 
offer — with  this  exception — that  I  don't 
want  you  to  pay  for  the  cigars  until  after 
you've  smoked  the  ten.  Here  is  my  offer 
in  full  as  I've  stated  it  for  seven  years: 

I  will,  upon  request,  send  fifty 
Shivers'  Panatelas,  on  approval,  to  a 
reader  of  Popular  Electricity,  express 
prepaid.  He  may  smoke  ten  cigars 
and  return  the  remaining  forty  at  my 
expense,  and  no  charge  for  the  ten 
smoked,  if  he  is  not  pleased  with 
them;  if  he  is  pleased,  and  keeps 
them,  he  agrees  to  remit  the  price, 
$2.50,  within  ten  days. 

On  that  offer  I  have  built  a  large  busi- 
ness  extending  into  every  State  and  Terri- 
tory of  the  Union.  My  business  grows 
by  reason  of  repeat  orders — eighty-five  per 
cent,  of  the  cigars  I  sell  are  shipped  on 
repeat  orders. 

Every  cigar  is  made  right  here  in  my 
own  factory  (and  it  is  not  a  small  affair, 
but  a  full-size  business  building  in  the 
business  heart  of  Philadelphia),  and  I 
know  that  the  filler  is  all  clean,  straight, 
long  Havana,  grown  on  the  Island  of 
Cuba,  and  the  wrapper  genuine  Sumatra. 
The  cigars  are  hand-made,  by  skilled 
workmen,  in  a  clean,  sanitary  factory. 
That's  why  I  know  that  my  cigars  will 
stand  this  offer. 


■'■'.* 


& 


SHITEBS' 
PANATFLA 

EXACT   SIZE 
AND  SHAPE 


In  ordering,  please  enclose  business 
card  or  send  personal  references,  and 
state  which  you  prefer — light,  medium 
or  dark  cigars. 

MY  BOOK  FREE— It  tells  a  lot  of  things  about 
tobacco,  cigars  and  smoking  in  general  that  every  man 
should  know.     Write  for  it. 

HERBERT   D.  SHIVERS 


913  Filbert  Street 


Philadelphia,  Pa, 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 
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TEN  THOUSAND  TELEGRAPHERS  1A/ANXED 

by  railroads,  commercial  companies  and  Wireless  Companies.     Only  schools  in  America  teaching 


We  operate  fifteen  Wireless  Stations.     Main  Line  R.  R.  Wires  in  each  of  our  Institutes. 

Supervised  by  R.  R.  Officials.     Write  for  prospectus. 

NATIONAL     TELEGRAPH     INSTITUTE 


CINCINNATI,  OHIO 


PHILADELPHIA,  PA. 


MEMPHIS,  TENN. 


T 


Prof.   Genung 
English 


Home  Study  Courses 

Over  one  hundred  Home  Study  Courses  under 
professors  in  Harvard,  Brown,  Cornell  and  lead- 
ing college!.  ......  •  . 

Academic  and  Preparatory,  Aariealieral,  Cewe»rcial, 
normal  and  Civil  Service  Department!. 

Preparation  for  College,  Teachert'  and  Ctvxl 
Service  Examinations, 

250  page  catalog  free.     Write  to-day. 

THE  HOME  CORRESPONDENCE  SCHOOL 

Dept.   100,  Springfield,  Mass. 


Selling 
Electricity 


Tbe  Magazine  of 
Electrical 
Progress 

A  Text  Book  for  the  Electric  Light  and  Power  Solicitor. 
The  Clearing  House   of  New  Ideas— Where  to   Look  for   Business- 
How  to  Get  it— Ways  to  Hold  it— Who  has  Done  it.   $1.00  per  year. 

SELLING   ELECTRICITY 

74  Cortlandt  Street  -        -         New  York  City 


COPY    THIS    SKETCH 

and  let  me  see  what  you  can  do  with  it.  You  can 
earn  $20.00  to  $125.00  or  more,  per  week  as  illus- 
trator or  cartoonist. 

My  practical  system  of  personal  individual 
lessons  by  mail  will  develop  your  talent.  Fifteen 
years  successful  work  for  newspapers  and 
magazines  qualifies  me  to  teach  you. 

Send  me  your  sketch  of  President  Taft  with  6c 
in  stamps  and  I  will  send  you  a  test  lesson  plate, 
also  collection  of  drawings  showing  possibilities 


for  you. 


of  Illustrating 


THE  LANDON  SCHOOL  ZSESS 

1451  Schofield  Bldg.,  Cleveland,  O. 


ELECTRICITY 
PRACTICALLYand  INDIVIDUALLY 

TAUGHT 


Through  the  medium  of  tools  and  machinery. 
You  are  qualified  in  a  few  months  under  the 
guidance  of  skilled  instructors  in  the  largest 
and  best  equipped  electrical  school  in  the  U.  S. 
to  occupy  a  responsible  position  in  the  elec- 
trical field  or  to  enter  into  an  electrical  con- 
tracting business  of  your  own.  Write  or  call 
for  Prospectus. 
NEW  YORK  ELECTRICAL  SCHOOL 


40  West  17th  Street 


New  York  City 


DAVENPORT,  IOWA 


PORTLAND,  ORE. 


COLUMBIA.  S.  C. 


Do  You  Like  to  Draw?  ,  ^mrn^ 


Sketch  this  face  and  draw  a  face  on  it 
Many  people  have  a  natural  talent  for  draw- 
ing, but  few  realize  the  actual  value  of  it. 
This  school  will  develop  your  talent  in  the 
most  practical  way  so  you  can  sell  your  work, 
and  cartoonists  are  well  paid.  Students  of  this 
school  take  no  financial  rsk.  Enclose  6c.  for  a 
portfolio  of  cartoons  and  sample  lesson  phite# 
THE  W.  L.  EVANS  SCHOOL  OF  CARTOONING 


325  Kineraonre  Bldg., 


Cleveland,  Ohio 


SPANGtNBERGS 

PRACTICAL 

ARITHMETIC 

Self-Taught 


ARITHMETIC 


SELF"  - 
TM  U  G  HT 

A  plain,  easily-understood  volume  tor 
ALL  who  have  not  had  the  opportunity 
of  learning  this  subject  thoroughly,  01 
who  have  forgotten  what  they  once 
learned.  257  pages.  REQUIRES  NO 
TEACHER.  This  great  £/)  fpnfc 
little  book  sent  postpaid  for  uv  wema, 
(stamps  accepted)  leather  binding,  SI. 
GEO.  A.  ZELLER  BOOK  CO.,  Est.  1870. 
4464  W.  Belle    Place,    St.  Louis,   MO. 


LEARN  CHIROPRACTIC 

The  new  methodof  drugless  healing 
EARN  $50  TO  $100  PER  WEEK 

Our  free  book  tells  how  you  can  learn  to  detect  dis- 
easeandremovethecauseby Howard  smethodofspmal 
Adjustment.  Positively  the  nwstsimp  e.direct.advanced 
and  scientific  method  of  drugless  healing  Based  on .un- 
erring natural  laws.  Anyone  can  understand  it.  'earned 
in  spare  time.  Improve  your  social  prominence  and 
financial  standing  Start  now  on  the  road  to  honor  and 
.access. Write  for  free  ^ookandspe^a,  schoUrsh.poffer 
r  NATIONAL  SCHOOL  OF  CHIROPRACTIC* 
1732  W.  Congress  St.,  DepL  8       Chi  sago.  III. 


Salesmen  Wanted 

Traveline  Salesmen  earn  from  $1,000  to  $25. «  Sjeai 

and  expenses  Over  600.000  employed  in  the  I  rated 
lutes  and  Canada  The  demand  for  «>od  Salesmen 
f  ways  exceeds  the  supply.  We  will  teaS.  you  to  be  one 
by  mail  and  assist  you  to  get .a 3V°d  position.  W« 
maintain  the  largest  FUKEKMI'   ;0\M1N  I   Bl 

KAUin  the  world  and  receive  calls  for  thousand  oi 
Salesmen  We  have  assisted  thousands  ol  other  nun.,. 
securelood  positions  and  better  salaries  am  we  can 
K  yon.  Hundreds  of  our  graduates  who  formerly 
SJned  $25  to  $75  a  month  have  since  earned  rom  1100 
whtehas Jl.OOO  a  month  and  expense*.  Thonaandso  ,...mi,..i a 

now  open       If  you  want  to  <  <>""'  «£  ":' 

™rSnP.  out  treel k  "J  Knight***  Grip'  wU 

JoS  how.     Write  (or  call)  f,.r  it  todn,.     *ddre«i  oe.re.1  i  Bice 

Dept.  423  National  Salesmen's  Training  Association 

Chicago,  New  York.  KanSBJ  City,  Minneapolis.  S.m  Man, 


npw 


One  box  ball  alloy  costing  |150,  took  in  |5t3  the  first 

fifcy-onc  days  at  Sullivan.  Ind.ana.    '1  wo  other  alleys 

•     costing  $365  took  in  11.372.95  in  five  months,     rourlarne 

alleys  costing  $840.  took  in  51.845.20  in  fifty-nme  day.,  more 

thansSia  month.  Why  not  start  In  this  business  in  your  own 

AMERICAN  BOX  BALL  CO.,  1903   Van  Buren  Street,   Ind.anapol.s,  Indu 


iana 
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POPULAR  ELECTRICITY 


PATENTS 

able.     Highest  references.     Best  results. 


THAT  PROTECT  and  PAY 

Send  for  FREE   85-page  book. 
Advice    free.       Terms 


reaSOn- 


Recommended    Patent  Lawyer  in  the  Bankers'  Register  and  Special  list  of  Selected   lawyers. 

Also  in  Martindale's  Law  Directory,  Sharp  &  Alleman's  Directory  of  Lawyers,  The 

Gast-Paul  Directory  of  Lawyers,  and  Kime's  International  Law  Directory. 

ALL  BUSINESS   GIVEN  PROMPT  AND  PROPER  ATTENTION 

Member  of  the  Bar  of  the  United  States=f§upreme  Court  and  all  of  the  other  Courts  in  the  District  of  Columbia 

A  large  list  of  strong  recommendations  furnished  free. 


»IU  J. 


WATSON  E.  COLEMAN,  Patent  Lawyer,  612  F  St.,  N.  W.,  Washington,  D.  C. 


Most  Unique  Book  of  the   Kind 

THE  DYNAMO 

Its  Growth  and  Construction  Simply  Explained 

By  JOSEPH  G.  BRANCH,  B.  S.,  M.  E. 

The  author  is  one  of  the  best  known,  practical  writers  of  the  day  and 
this  little  work  is  his  master-piece.  It  is  written  in  the  simplest  and  clearest 
language,  contains  no  mathematics  and  yet  is  so  practical  and  thorough 
that  it  will  start  you  right  in  your  work  as  a  practical  electrician.  Every  part 
of  the  dynamo  is  shown  in  nine  full-page,  beautifully  colored  illustrations, 
each  part  being  numbered  with  full  explanatory  text  in  connection,  so  that 
the  complete  anatomy  of  the  machine  can  be  seen  at  a  glance. 

30  pages,  6Jxc4  inches.  Price,  postpaid,  strong  paper  covers,  50c.  Cloth,  75c. 

POPULAR  ELECTRICITY  BOOK  DEPT. 

Monadnock  Block,  -  CHICAGO,  ILL,. 


SPECIAL    OFFER 

SPECIAL  LOW 

PRICE  ON  THIS 

POWERFUL 

Solenoid 
Electric 
Engine 

Runs  like  Lightning. 

'"PHIS  engine  is  made  to  run  for 
*■  a  long  time  on  one  cell  of 
dry  battery.  This  without  doubt 
the  best  made  electric  engine  for 
its  size  on  earth. 

The  base  and  frame  are  made 
from  cold  rolled  steel; — the  coil  is 
hollow,  thereby  allowing  the  driv- 
ing shaft  to  be  operated   on   the 
solenoid  principle. 
The  position  of  the  reversing  lever  controls  the  speed  and  direc- 
tion the  engine  will  run. 
Speed  about  1000  revolutions  per  minute.     Two  or  three  cells  of  battery  increases  speed 
and  power  wonderfully. 

Will  operate  toy  devices,  attract  attention  in  a  show  window,  run  a  small  fan,  and  is  a 
source  of  endless  amusement  and  instruction.      Batteries  can  be  purchased  anywhere  for  15  to  20c.  each. 

Finish  of  frame,  fine  black  enamel,  large  brass  fly  wheel  is  bright  dipped  cylinder  of  coil  casing  in  English  vermillion  red, 
which  makes  this  also  the  finest  finished  and  appearing  engine. 

Every  engine  comes  in  an  individual  box  with  complete  directions  for  operating.     Delivered,  charges   prepaid,  to  any  address 
in  the  United  States,  on  receipt  of 

50  CENTS  EACH.    CANADA  75  CENTS  EACH. 

SWEDISH  AMERICAN  ELECTRIC  CO.,  1755  Berwyn  Ave.,  Chicago,  111. 
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PATENTS 
PATENT  ATTORNEYS 


m%  m  warn  h  ai  aap  ;£t  Secured  Promptly  and  with  special  regard 
"/\  I    till    I   d  to  the  legal  protection  of  the  invention 

HAND    BOOK    FOR   INVENTORS  AND  MANUFACTURERS  SENT  FREE    UPON  REQUEST 

C.  L.  PARKER,  Patent  Lawyer 

Patents,  Caveats,  Trade  Marks,  Copyrights,  Reports  as  to  Patentability,  Validity  and  Infringement. 

Patent  Suits  Conducted  in  all  States. 

WiriTirRFNCES  •  American  Tire  Co.,  Automatic  Vending  Machine  Co.,  Lippincott  Pencil  Co.,  International  ure 
TTeatiET  MachSery  Co  ,  oTobe  ^Vchfne  and  Stamping  Co.,  Metal  Manufacturing  Co..  Builders  Iron  Foundry  .Morgan 
MachiSf  and ISerfe  Co.,  Berkshire  Specialty  Co.,  Stewart  Window  Shade  Co  Macon  Shear  Co..  Acme .Canopy  Co.. 
Oaks  Manufacufrmg  S  Cox  Implement  Co.,  Columbus  Buggy  Co.,  National  Index  Co.  .Handy. Box  Co  ..Iron-Ola  Co 
By^Producfs  Chemical  Co.,  Alabama  Brewing  Co  National  Offset  Co., .Antiseptic  Supply  Co '^^^^J^^ 
uots  Refining  Co.,  Richmond  Electric  Co.,  Railway  Surface  Contact  Supplies  Co.,  National  Electric  wor^s,  *oue 

EkCMr 'Parker  on  November  1   1903.  after  having  been  a  member  of  the  Examining  Corps  of  the  U.S.  Patent  Office  for 
over  five  years  resigned  his  position  to  take  up  the  practice  of  patent  law.  IW_TftW    p.     ~ 

Address  12  McGILL  BUILDING  -  -  WAS*  INGTON>  P    C' 


PATENTS  that  PROTECT 


nps. 
L86^ 


Samuel  G.  McMeen  Kempster  B.  Miller 

McMecn  &  Miller 

Patent  Solicitors  and  Patent  Experts 
In  connection  with  our  telephone  engineering  practice  we 
make  a  specialty  of  securing  electrical   patents  for  inventors, 
and  of  giving  expert  advice  in  patent  matters.     We  also  have 
facilities  for  marketing  meritorious  electrical  inventions. 
1456  Monadnock  Block  333  Grant  Ave. 

CHICAGO  SAN  FRANCISCO 


PATENTS 

Difficult  and  Rejected  Cases  Solicited. 
No  attorney's  fee  unx';l  Patent  is  al- 
lowed. Experienced  Personal  Service. 
Book  Free. 

OBED  G.  BILLMAN. 


MAIN  OFFICE 
CLEVELAND.   OHIO 


If  so,  write  for 
our  Books: 


HAVE  YOU  AN  IDEA? 

"Why  Patents  Pay,"  "What  to  Invent,"  "100 
Mechanical  Movements"  and  a  Treatise  on  Perpetual 
Motions — 50  Illustrations.     All  mailed  free. 

F.  G.  DIETERICH  &  CO. 

PAXMNTX   Hi-A/WTTEHS  -AJf D   ExnlTH 

603  OURAY  BUILDING,  WASHINGTON,  D.C. 


PATENT 

TRADE  MARKS  AND  COPYRIGHTS 
SECURED  OR  FEE  RETURNED 

Send  model  or  sketch  and  description  of  your  invention  for 
free  search  of  the  U.  S.  Patent  Office  Records. 

Our  Four  Books  mailed  Free  to  any  address.  Send  for  these 
books;  the  finest  publications  ever  issued  for  frre  distribution. 

HOW  TO  OBTAIN   A  PATENT 

Our  Illustrated  80  page  Guide  Book  i>  an  invaluable  book 
of  reference  for  inventors  and  contains  100  mechanical  move- 
ments illustrated  and  described. 

FORTUNES  IN   PATENTS 

Tells  how  to  invent  for  profit  and  gives  history  of  successful 

inventions.  ._ 

WHAT  TO  INVENT 

Contains  a  valuable  list  of  inventions  wanted  and  suggestions 
concerning  profitable  fields  of  invention.  Also  information 
regarding  prizes  offered  for  inventions,  among  which  is  a 

PRIZE  OF  ONE  MILLION   DOLLARS 

offered  for  one  invention  and  $10,000  for  others. 
PATENTS  THAT   PAY 
Contains  facsimiles  of  unsolieited  letters  from  our  clients  who 
have  built  up  profitable  enterprises  founded  upon  patent!  pro- 
cured by  us.      Also  endorsements  from  prominent  Inventors, 
manufacturers,  Senators,  Congressmen,  Governors,  etc 

WE  ADVERTISE  OUR   CLIENTS'  INVENTIONS 

FREE 

in  a  list  of  Sunday  Newspapers  with  two  million  circulation  and 
in  the  World's  PfSgTUS.     Sample  Copy  I  roe. 

ELECTRICAL  CASES  A  SPECIALTY 

We  have  secured  many   Import  ant  electrical  patents. 

VICTOR  J.  EVANS  &  CO. 

(Formerly  Evans,  WQkent&  Co.) 
Main  Offices,  615  *'F"  Street.  N.  W.,  Wsshlmtoa,  D.  C 


EUGENE  C.  BROWN, 


Victor    Bld(|. 
Washington,  D. 


C. 


Electrical  Engineer  and  Patent  Lawyer 

Mr 

Mr 

1    ,s  .1.1    1    1 

■even  '  oi  thc  u* 

P.ltCtlt  <  >tticc. 
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WIRELESS  APPARATUS 


Our  improved 
type  Yariab!  e 
condensers  will 
measure  the 
range  of  your 
receiving  station 
SO  per  cent. 

Price  $5.00 

Send  2  cent 
stamp  for  our 
Wireless  Cata- 
logue. 


Etheric  Electric  Co. 71  BNaer:,8Yyorsret 


niBuus\ 


ilemory  "tlie    .Basis 
f  A.11 


Kno  wle  <3L  g  e 

THE 

►  KEY 

TO 

SUCCESS 
are  no  greater  intellectually  than 
your  memory.    Easy,  inexpensive.    Increases 
,-  income;  gives  ready  memory  for  faces,    names, 
KtnLrlDtKbusiness  details,   studies,  conversation;  develops 

WRITE  TO-DAY  will,    public    speaking,    writing,    personality. 
Dickson  Memory  School,  929  Auditorium  Bids.,  Chicago 


EVERY   BOY    HIS  OWN  TOYMAKER 

Greatest  boys'  book  ever  written.  Tells  how  to 
make  a  Steam  Engine,  Camera,  Windmill, 
Microscope,  Electric  Telegraph,  Telephone, 
Magic  Lantern.  Boats  of  every  kind,  kites, 
balloons,  toys,  wagons,  bows  and  arrows,  stilts, 
animal  traps,  etc.  Over  200  pictures.  This 
book  and  catalogue  only  10c.  postpaid. 

Commercial  Electric  Co. 

Dept.  5,  Kewanee,  III. 


HORN   VIBRATORS 
HAIR    DRYERS 
SMALL  MOTORS 

Run  on  both  110  volts 
direct  current  and  60  cycle 
alternating  current.  Best 
Machines  on  the  market  for 
a  moderate  price. 

Send  for  a  catalogue 

Horn  Electric  Co. 

36  S.  Canal  St.     Chicago 


Learn  Telegraphy 


MORSE  and  WIRELESS 

At  My  Practical  School.  Demand  for  oper- 
ators from  Railroads  and  Wireless  Co's  greater 
than  supply.  Graduates  assisted.  We  occupy 
our  own  large  modern  building.  R.  R  train  wire 
and  complete  wireless  station.  Endorsed  by 
Railroad  and  Western  Union  Offic.als. 
Teachers  are  practical  experts.  Living  expenses 
earned.  Easy  payments. Correspondence  courses 
if  desired.  Catalogs  Free.  GEORGE  M.  BODGE, 
Pres. ,  Dodsre's  Institute,  21sl  Street,  Valparaiso. 
Indiana.     Established  1874. 


IF 
YOU 


STAMMER 


Attend  no  other  school  until  you  hear  from 
me.  Largest  stammering  school  in  the  world 
curing  by  the  improved  natural  method.  No 
sing-songing  or  time-beating  methods.  Beau- 
tiful 88  page  book  and  special  rates  sent  free. 

Lee  Wells  Millard,  President,  NORTH-WESTERN  SCHOOL 
FOR  STAMMERERS,  Inc.  919  First  St.,  Milwaukee,  Wis. 


ELECTRIC 


GOODS    FOR     EVERYBODY 

World's  Headquarters  for  Dynamos, 
Motors,  Fans,  Toys,  Batteries,  Belts, 
Bells,  Pocket  Lamps,  Toy  Railways,  Books,  etc.  We  undersell 
All.  Fortune  for  Agents.  If  it's  electric  we  have  it.    Big  Cat.  3  cts. 

OHIO  ELECTRICAL  WORKS,  CLEVELAND,  OHIO 


"How  to  Construct  a  Practical 
Wireless  Telegraf" 

With  illustrations,  diagrams,  and  fine  copy  of  the  Codes,  26c    A  2c 

stamp  brings  our  bulletin  of  wireless  supplies. 

CHICAGO  WIRELESS  SUPPLY  CO. 

Room  520,  Auditorium  Office  Bid*.  Chicago,  HI. 


The  most  wonderful  and  fasci- 
nating scientific  studs'  of  the 
age.  Every  Boy,  Girl  and 
Grown-up  should  know  about 
it.  The  new  "TOLTAJIP 
ELECTRICAL  PRODUCTS"— 
ourll2  Pasre  Catalog  now  ready,  themostcomplete  and  interesting  book 
everissued -is  full  of  illustrations  and  descriptions  of  the  latest  VOL- 
TAMP  Electrical  Novelties— Motors,  Dynamos,  Toys,  Machine  Models, 
Telegraph  and  "Wireless"  Instruments,  Ruhmkorff  Coils,  Spark  Coils, 
Geissler  Tubes,  Switches,  Meters,  Lamps,  Flashlights,  Transformers, 
Tools,  etc.  The  greatestb'ne  of  Miniature  Electric  Railways  crer  shown. 
Anything  Electrical  for  Anybody.    Prices  consistently  low. 

Send  for  this  Catalog — 6  cents  in 
stamps  or  coin,  which  will  he  re- 
funded on  first  order  of  50  cents 
or  over.      No   postals    answered. 

VOLTAMP  ELECTRIC  MFG.  CO.,  Park  Bldg.,  Baltimore,  Md. 


FOOT  AND  ELECTRICAL  DRIVEN 


Power  and  Turret  Lathes, 

Planers,    Sharpners,  and 

Drill   Presses. 

Write  today  for  our  Complete  Catalog. 

Shepard    Lathe    Co. 

B.  131  W.  2nd  St.,  Cincinnati,  Ohio 


Teach  Yourself  Arithmetic 

With  a  set  of  Arithmetic  Help.  Any  and  all  examples  and 
problems  in  arithmetic,  from  the  easiest  to  the  hardest, 
are  worked  out  and  explained  so  anyone  can  understand. 
For  the  student  or  business  man.  Easy  and  simple.  Two 
volumes;  630  pages;  over  200  illustrations  and  color 
plates.  Bound  in  red  silk  cloth.  Most  complete  ever 
published.  $2  will  bring  a  set  prepaid  anywhere.  Send 
for  a  set.  If  not  pleased,  return  at  our  expense  and  get 
I    your  money  back.     Order  Today. 

STANDARD  SALES  CO.,  28  Fifth  Av.,  CHICAGO 


Mr.  Field 


GOVERNMENT  POSITIONS 

A  Civil  Service  Manual  by  Ewart,   Field  and 
Morrison  prepares  for  the  examinations. 

Adopted  by  over  500  Business  Colleges,  Y.  M. 
C.  A.'s,  and  Public  Evening  Schools. 

Three  volumes  with  maps,  $2.50  postpaid 
250  ptge  Home  Study  catalog  free.    Write  ta-day. 

THE  HOME  CORRESPONDENCE  SCHOOL 

Dept.  129,  Springfield,  Mass. 


ROTH 


ELECTRIC  MOTORS 
POLISHING  LhTHES 

forge  blowers 
special  Machinery 


ROTH  BROS.  &  CO. 


1358  W.  Adams  St. 
Chicago,  III. 


136  Liberty  St. 
New  York  City 


TELEGRAPHY  TAUGHT 

in  the  shortest  possible  time.      The  Omnigraph  Automatic 
Transmitter   combined  with    standard  key 
and   sounder.      Sends  you  telegraph  mes 
sages  at  any  speed  just  as  an  expert  opera- 
tor would.     Five  styles,  $2  up;  circular  free. 

OMNIGRAPH   MFG.   CO. 

H  Cortlandt  Street  New  York 


stamp.      Write  today. 


Building,  Kansas  City,  Mo. 


I  TEACH    BT     MAIL. 

WRITE   FOR   MY  FREE  BOOK: 
"How  to  Become  a  Good  Penman" 
and    beautiful    specimens      Your    name 
elegantly  written  on  a  card    if  you  enclose 
Address      F.    W.    TAMBLYN,    419    Meyer 


A  ♦T'TTNIT'Q  PORTRAITS  35c.  FRAMES  15c.  SHEET 
^*vjrIirN  1  O  PICTURES  lc.  STEREOSCOPES  25c. 
VIEWS  1c.    30  Days'  Credit.    Samples  and  Catalogue  Free. 

CONSOLIDATED  PORTRAIT, Dept.  140 1,  1027  W.  Adams  St,, Chicago 

MAGIC  So'ok  FREE 

Dept  D.      3148  State  St.       Chicago,  111. 
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LAAQJTOMKf©ILrE 

BETTER  THAN  EVER  FOR  1910 


No  Product  of  human  skill  and  ingenuity  has  ever  exceeded  the  record  of  the 

EXCELSIOR  AUTO- CYCLE 

Designed  and  built  by  men  who  know,  thoroughly  tried  and  proven 
before  being  offered  to  the  public,  it  made  good  and  has  become 
universally  recognized  as  the  leader  of  American  motorcycles. 

No  changes  in  the  1 909  model  were  found  necessary  and  but  few 
advisable,  but  we  have  added  such  refinements  as  mechanical  force 
feed  oiling  system,  valve  silencer  and  the  lowest  saddle  position  ever 
attained  in  a  road  machine. 

Our  advance  catalog  H  1 0  tells  all  about  this  and  the  new  Excelsior 
Twin  that  will  excel  all  other  motorcycles  as  the  Excelsior  30-50 
excels  all  other  single  cylinders. 

EXCELSIOR  SUPPLY  COMPANY 

Established  1876  233-237  Randolph  St.,  Chicago,  111 
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FOR    THE 
STRAINED 
MAN 


Which  Will  You  Choose? 

Will  it  be  "  Just^  a  Common  Job"  at  small  pay  or 
one  of  the  well  paid  positions  which  the  American 
School  of  Correspondence  can  train  you  to  fill  ? 

Many  poorly  paid  but  ambitious  men  have  over-come  greater  obstacles  than 
those  which  confront  you — have  been  trained  by  the  American  School  to  fill  a  good 
position  at  big  pay.  v 

It  is  easy  to  acquire  training.  Choose  the  position  you  desire  to  hold  by  marking 
and  mailing  the  coupon  below.    Let  us  send  you  a  complete  solution  of  your  problem. 

The  American  School  is  the  greatest  practical  training  school  in  the 
world.     It  will  come  to  you  no  matter 

where  you  live  and  train  you  in  your  spare 
time — in  your  own  home. 

Make  your  choice  today  by  filling  in 
and  mailing  the  coupon.  There  is  no 
obligation.  The  American  School  sends 
complete  information  quietly  and  promptly 
by  mail — not  by  an  agent  to  bother  you  in 
your  home  or  at  your  work.  We  will 
tell  you  frankly  and  honestly  just  how  we 
can  help  you. 

Mail  the  free  information  coupon  today 

American  School  of  Correspondence 

CHICAGO,  u.  s.  A. 


FREE   INFORMATION    COUPON 

American  School  of  Correspondence: 

Please  send  me  your  Bulletin  and  advise  me  how  I  can 
qualify  for  position  marked  nX.n 


.  .Book-keeper 
.Stenographer 
, .  .Accountant 
, .  .Cost  Accountant 
, . .  Systematizer 
.  .Cert'f'd  Public  Acc'nt 
..Auditor 

. .  Business  Manager 
.Commercial  Law 


.  Draftsman 
,  .Architect 
, ..  .Civil  Engineer 

.Electrical  Engineer 
, . .  .Mechanical  Engineer 
, . .  .Sanitary  Engineer 
,  .Steam  Engineer 
.Fire  Insurance  Eng'r 
. .  .College  Preparatory 


NAME 

ADDRESS 

OCCUPATION 

Pop.  Elect.  2-10  Bus. 
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Buys  the  Material 

Needed  to  Build 

This  Home ! 


Price  includes  Blue  Prints,  Architects 

Specifications;  Full  Details;    vv  orking 

Tji  IT  1    T  •   .         f    Tuf    ,       •   1  OUR  HOUSE  DESIGN  No.  126 

rianS  and  Itemized.    J-/lSt     Ot     lvlaterial.  This'beautiful  little  house  is  a  great  favorite  with  those  who 

TM    "      "      .1  .  j        j.  1  .     *  f  f  like  the  old  English  style  of  architecture.    There  are  three 

1  HIS   IS  the  greatest    bargain   Otter     ever  rooms,  hallway  and  pantry  on  the  first  floor  with  four  com- 

1  •        1  fortable  chambers   and  bath    room  on   the    second  floor. 

advertised.  Though  of    moderate  size,  it  is  compact  and    delightfully 

auvwuswui  cosy.     In  design  it  shows  a  happy  blending  of  the  useful 

with  the   ornamental.    Its  cost  is  scarcely  more  than  a  cot- 
tage and  its  value  more  than  a  house  double  its  size. 

We  Save  You  Big  Money  on  Lumber  and  Building  Material! 

The  Chicago  House  Wrecking  Co.  is  the  latest  concern  in  the  world  devoted  to  the  sale  of  Lumber,  Plumbing,  Heating  Apparatus 
and  Building  Material  direct  to  the  consumer.  No  one  else  can  make  you  an  offer  like  the  one  shown  above.  We  propose  to  furnish 
you  everything  needed  for  the  construction  of  this  building  except  Plumbing,  Heating  and  Masonry  material.  Write  for  exact  details 
of  what  we  furnish.     It  will  be  in  accordance  with  our  specifications,  which,  are  so  clear  that  there  will  be  no  possible  misunderstanding. 

How  We  Operate : 

We  purchase  at  Sheriffs'  Sales,  Receivers'  Sales  and  Manufac- 
turers' Sales,  besides  owning  outright  sawmills  and  lumber  yards. 
Usually  when  you  purchase  your  building  material  for  the  complete 
home  shown  above,  elsewhere,  it  will^cost  you  from  50  to  60  per  cent 
more  than  we  ask  for  it.  By  our  "direct  to  you"  methods  we 
eliminate  several  middlemen's  profits.      We  can  prove  this  to  you. 


What  our  Stock  Consists  of : 

We  have  everything  needed  in  Building  Material  for  a  build- 
ing of  any  sort.  Lumber,  Sash,  Doors,  Millwork,  Structural  iron. 
Pipe,  Valves  and  Fittings,  Steel  and  Prepared  Roofing.  We  also 
have  Machinery,  Hardware,  Furniture,  Household  Goods,  Office 
Fixtures,  Wire  Fencing — in  fact,  anything  required  to  build  or 
equip.  Everything  for  the  Home,  the  Office,  the  Factory  or  the 
Field.  Send  us  your  carpenter's  or  contractor's  bill  for  our  low 
estimate.  We  will  prove  our  ability  to  save  you  money.  WRITE 
US  TODAY,  giving  a  complete  list  of  everything  you  need. 


Free  Book  of  Plans! 

We  publish  a  handsome,  illustrated  book  containing  designsof 
Cottages,  Bungalows,  Barns,  Houses,  etc.  We  can  furnish  the 
material  complete  for  any  of  these  designs.  This  book  is  mailed 
free  to  those  who  correctly  fill  in  the  coupon  below.  Even  if  you 
have  no  immediate  intention  of  building,  we  advise  that  you  obtain 
a  copy  of  our  FREE  BOOK  OF  PLANS.     It's  a  valuable  book. 

Our  Guarantee  ! 

This  company  has  a  capital  stock  and  surplus  of  ovet 
$1,000,000.00.  We  guarantee  absolute  satisfaction  in  every  detail. 
If  you  buy  any  material  from  us  not  as  represented,  we  will  take  it 
back  at  our  freight  expense  and  return  your  money.  We  recog- 
nize the  virtue  of  a  satisfied  customer.  We  will  in  everv  instance 
"Make  Good."  Thousands  of  satisfied  customers  prove  this.  We 
refer  you  to  any  bank  or  banker  anywhere.  Look  us  up  in  the 
Mercantile  Agencies,  Ask  any  Express  Company.  Write  to  the 
publisher  of   this  publication.     Our  responsibility  is  unquestioned. 


High  Grade  Bathroom  Outfits! 


Btrictly  new  and  as 
good  as  anyone  sells. 
We  have  everything 
needed  in  Plumbing 
Material.  Our  prices 
mean  a  saving  to  you  of 
30  to  60  per  cent.  We 
can  easily  prove  it  if 
youw  ill  g  iveusa  chance. 
Here  is  an  illustration 
of  a  bathroom  outfit  we 
are  selling  at  $u7,B0. 
Your  plumber  would 
ask  you  about  $60.00  for 
this  same  outfit.  This  is  a  positive  fact.  It'fl  only  one  of  ten 
other  complete  outfits  that  we  are  offering  at  prices  ranging 
from  $25.00  to  $100.00.  Our  catalog  describes  them  in  detail.  You 
need  the  book  if  you  want  to  keep  posted  on  up-to-date  business 
moihods.    Get  our  prices  on  Pipe  and  Fittings.     Write  us  today. 


Price  ot  this  Bathroom  Outfit.  $37.50 


Hot    Water   Heating    Plants! 


We  furnish  new  complete  hot  water  heating 
outfits  at  half  the  usual  prices.  Our  proposi- 
tion includes  all  necessary  plans,  specifica- 
tions, blue  printsand  detailed  instructions; 
60 thatany  ordinary  mechanic  handy  with 
the  use  of  tools  can  easily  install  it. 
You  can't  go  wrong  when  you  deal 
with  us.  Yv  e  stand  back  of  every 
sale.  You  send  us  today  a 
6ketch  of  your  building  and  we 
will  make  you  a  proposition  to 
furnish  you  a  complete  steam  or' 
hot  water  heating  outfit. 
We  also  have  hot  air  furnaces. 
Our  booklet  en  heating  plants 
tells  every  feature  of  tho  heating  question. 
We  can  quote  radiators  A  heaters  separately. 
Whether  you  buy  from  us  or  not  it  is  a  valu- 
able book  for  you  to  own.    Write  us  todav. 


Send  Us  This  Coupon 

Chicago  House  Wrecking  Co.: 

I  saw  this  ad.  in  Popular  Electricity. 
I  am  interested  in 


Name 


Town- 


Co. 


-State— 


Free   Publications  I 

Fill  In  the  coupon  to  the  left  and  we  will 
send  you  such  literature  as  best  suits  your 
n  ds.  We  publish  a  500  page  mammoth 
catalogfully  illustrated,  giving  our  business 
history  and  showing  all  the  vast  lines  of 
merchandise  that  wo  have  for  saic.  We  buy 
our  goods  at  Sheriffs',  Recelvers'and  Manu- 
facturers'Sales.  Ask  for  Catalog  No. 891- 
Our  Hook  on  1*1  umblng  and  Heating  Appara- 
tus contains  160  pages  of  useful  Infomat  Ion. 
Our  free  "Book  of  Plans"  Is  described 
elsewhere  in  this  advertisement. 


Water  Supply  Outfits ! 

Modern  Air   Pressure    Water  Supply  Sys- 
tems at  prices  ranging  from  fIS.OO  to  8200.00. 

They  are  strictly  new,  first-class  and  com- 
plete In  every  detail.  It  makes  no  diller- 
ence  whether  you  live  In  the  country,  you 
can  enjoy  everv  city  Comfort  at  little  ex- 
pense. Why  not  Investigate  tnlst  Wo  are 
ready  to  furnish  you  wKh  all  facts  free  of 
charge.  AH  material  fully  guaranteed. 
We  also  have  a  complete  stork  of  1'lno, 
Valves  and  Fittings  at  40  to  60  per  e  .it. 
savinz.    Ciasoline  Engines  at  low  prices. 


Chicago  House  Wrecking  Co.,  35th  &  Iron  Sts.,  Chicago. 


9000  Homes  Are  Now  Using 

"Thor-Electric" 

Home  Laundry  Machines— Why  Not  Yours? 


£fc.c-r  c&ecXtJe, 


HONE  LAUNDRY  MACHINE 


P^X^^^^C 


Made  in  3  sizes 
Adapted  to  any  House 
or  Apartment 

The  Cylinder  Principle  of  Washing  Clothes  is  Recog- 
nized  by   Everybody    tq    be   the    Only    Perfect    Way 

The  "THOR"  Electric  Three-Roll  Wringer  wrings  the  clothes  from  either  side  of 
machine.     The  "THOR"  washes  and  wrings  clothes  at  the  same  time. 

Otir  Guarantee 

We  guarantee  that  the  "THOR"  Electric  Home  Laundry  Machine  will  wash  and 
wring  perfectly,  the  washing  of  an  average  family  of  six  persons  in  90  minutes  at  an 
expense  of  3  cents  for  electricity.  No  one  can  afford  to  be  without  one  of  these  modern, 
up-to-date  machines  in  their  home.     Pays  for  itself  in  a  few  months. 

Dealers  and  Agents  Wanted  Everywhere 

HURLEY  MACHINE  COMPANY 

General  Office:  32  S.  Clinton  St.,  Chicago 
1012  Flatiron  Bldg.,  New  York  71  First  St.,  San  Francisco 


i 


PRICE.  1U  CtlNl^ 


UllliAljUd  EL£AjiRIL.AL  SilVW 


IN  PLAIN  EMiUSH 


TAKE 


THEM  BOTH 


PRACTICAL 

ENGINEER 


Two  Years  of 

Practical  Engineer  for 


$1.50 


and  the   Combination  tool  is   sent    you 


FREE 


You  will  get  in  the  very  first  issue  that  you  re-         mm  J  M ^^ 

ceive  of  Practical  Engineer    more  value  than  the         Mm  /JKf 

entire  cost.     It    will  be  the   Fuels  and  Furnaces         MM  /M        in  Position  for  worklnS- 

^  j.  1.1  i  i mm  fimW        Just  what  vou   want   for 

IS  umber,    an    issue    for    which    vou  have    been  mm  / Am 

waiting  and  which  has  more  usable  facts  about         Kg  /M       repair     work     and    adjust- 

fuels  —  how    to  buy  them  and  how  to  burn  mm        /MW         ments- 

i  .i  i.  £  +   u  4-  mm        /JmW  But  that  isn't   all.     Everv- 

them— than  ever  before   were  put    between  mm      /^mf 

~rs        .i     .  ±\  mm^  /JmW        mouth    for    the     next    two    years 

covers.       For    that     issue     the     price    is  1  m   // Jw 

fi».  mm  fi/^mW         Practical  Engineer  will  come  to  you 

"   ^r  -ii      i  4-    u      4-v,^    ™™^  mm  rJm  giving   vou   the   latest   news   and    the 

\ou  will   also   get    by    the    same  Mm /-JmW  l 

mail  the  combination    screw    driver,  Mi'M  ™^  important  facts  about  steam,  elee- 

awland    wrench.     This   is    a   light         MSMW  tricit>"-    water   l10wel%    gas    Power-m    a 

but  strong  tool  which  just    fits    the        Bg8m  form    that   -'°U   CaU    understand    and    use' 

hand,  and  the  pocket.     The    blade      ^fl   W  Articles  by  men  who  are  doing  big  things  and 

slips  inside  the  handle  when   not  fg^  ™ho  KNOW,  telling  you,   who  are  handling 

in  use,  but  can't  slide  in  when  M  machinery,  how  to  do  things  the  best  way. 

\~      Send  in  ^at         jjf  Our  Special  Offer 

\^  Coupon  MB  rpWQ  Specjai  iSSUes,  Jan.  1910-1911,  50c.  each,    $1.00 

\  Today  fit  Twenty-two  regular  issues,  10c.  each,  -  2.20 

Mar.  10  N\  fit  Combination  Tool,  value,  -  -50 

\  fit  Total,  $3.70 

Engineer      \  Send  today  and  get  them  for  $1.50 

'cHIGAOoTlUL *"  \  Fill  out  and  mail  the  coupon  with  money  order,  your  check   or  cash 

Forthe  enclosed  s,so,  send        \         $1.50,  and  you  will  get  by  return  mail  the   Fuels   and    Furnaces 

SffiSSfiSSSffiffiSo         \  number  and   the   Combination  Tool;  and  your  name   will    be 

nage  "Fueland  Furnace"  numberand  >  §  .•it-'-  11        £     i  (\  i  r\  A       11    ^f 

the  combination  pocket  screw  driver.  *  entered  to  receive  practical  Engineer  all  ot    1910  and  all  or 

which  I  understand  w^ll  be  sent  by  return  ^  cmcicu.  r  O 

S£w?l3^^tS^?S«S!&  \         1911.     If  you  are  not  well    pleased    with   your  bargain, 

satisfied  with  my  bargain.                                                             S  ^   ^^  ^  ^   cheerfully   refUnded. 

Name ^ 

\       PRACTICAL  ENGINEER 

city state..'.."  \  359  Dearborn  Street 

0      '  ...  \  CHICAGO 
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To   Keep   Your   Floors  Beautiful 

Every  woman     knows   how    annoying   it   is    to    have   unsightly 
■ts,    water    stains,    dirt  '  stains    and    foot-tracts    spoil    the    beauty 


of   her   floors,    stairs   and  woodwork, 
her  entire  home. 

Will  you  test,  at  our  expense. 


They    ruin  the  beauty   of 


Johnson's   Kleen   Floor 


With    Johnson's   Kleen   Floor 
Instantly,    all    spots,    stains 


the  only  preparation  for  immediately!   removing  all  these   discolorations? 

^neaVmce  of  all  floors  whether  finished  with  Shellac,  Varnish  or  o  her  preparations. 
PPJohS£i?s  Kleen  Floor  is  quickly  applied-two  hours  is  ample  time  in  which   to   thoroughly 
floor,  wax  it  and  replace  the  rugs 


improves 
clean 


W     floo: 

\ 


We  want  to  send  you,  free,  sample  bottle  of  Johnson's  Kleen  Floor  and 
a  package  of  Johnson's  Wax  to  be  used  after  Kleen  Floor  is  applied 


S.  C. 

Johnson 
&  Son, 
Racine.W 

I  accept  your 
FREE  offer  of 


Tohnson's  Prepared  Wax  gives  'the  floors   that   soft,   lustrous    artistic  polish  which 
Hoes  noTshow  heel-marks  or  scratches  and  to  which  dust  and  dirt  do  not  adhere, 
does  not  snow  neei  ™  WOodwork,  furniture,  pianos,  etc.  _    All  that  is  necessary 

,    i/to   occasionaSy    apply    it   with   a   cloth,   and    them   bring  to  a   polish  with  a 

^odry  d Your  floors  receive  harder  wear  than   any   other    part   of    your   woodwork, 
hencTrequire  special   treatment.       Kleen   Floor   will   keep  them    always   m 
perfect  condition. 


•>o. 


vd> 


Latest  Edition  of   our    handsomely    illustrated   book 


samples  of  John-  '"X  ^^VeTantTo  send  you,  free,  prepaid,   samples  of  our 

sons  Kleen   Floor  \C  ^    R         and    Prepared   Wax,    together   with    the 

and  Prepared   Wax,  •/ 

also    booklet    Edition  _ 
P.E.  3  on  Home  Beauti- 
fying.      I    agree    to   test 
the  samples,  and,   if  I  find 
them    satisfactory,    will     ask 
my  dealer  to  supply  them. 


JOHNSON*5 


%  on 


the   "Proper  Treatment  of 
and  Furniture."      We  attach 
.£.  convenience. 


Floors,  Woodwork 
a  coupon  for  your 


S.  C.    Johnson   &  Son 


Name . . 
Address . 


\ 


RACINE,  WIS. 

"The  Wood  Finishing  Authorities 


For  our 


Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


Are  you  prepared  for  this  call — no  matter  from  which  department  it  comes?  Just  think  what 
it  would  mean  to  have  constantly  at  your  elbow  for  consultation,  an  expert  on  the  very  problems 
that  puzzle  you.     That's  just  what  you  would  have  in  the 

Cyclopedia  of  Applied  Electricity 

Six  Big  Volumes — Bound  in  Half  Morocco — 2,896  Pages  7x10  inches—  Printed  on  special  paper  In  large, 
clear  type — 2,000  full  page  plates,  diagrams,  formulas,  etc. 

Written  by  thirty  expert  Electrical  Engineers,  the  biggest    men    in  the   profession!      It  is    a   working   guide    for   the    student   or   practical 
electrician,  and  a  ready  reference  for  the  expert. 

Examine  These  Books  at  Our  Expense 

So  confident  are  we  that  the  books  are  just   what   you    want,  that  we  will  send  them  to  you  by  prepaid  express you  keep  the 

books  5  days — examine  them  carefully,  test  them,  apply  them  to  your  every-day  work.       If  satisfied  that  the  books  are  the  most 
complete    and    comprehensive    work    ever    published  on  electricity,  keep  them,  send  $2.00    within    five  days  and  $2.00  a  month 
until  you  have  paid    $18.80,  the    special   introductory    price — the    regular    list    price    is   $36.00.      If   not  suited  to  your  needs, 
notify  us.      We  will  send  for  them  at  our  expense.      Fill    in   and    mail    the  coupon  today — the  books  will  be 
sent  you  at  once. 

IMPORTANT  SUBJECTS   TREATED  IN  DETAIL 


Electric  Wiring — Electric  Telegraph — Wireless  Telegraphy — Telautograph —Theory,  Calculation,  Design  and   Con- 
struction of  Generators  and  Motors — Types  of  Dynamos  and   Motors — Elevators — Direct   Current   Motors —Direct- 
Driven  Machine  Shop  Tools — Electric  Lighting — Electric  Railways —Alternating  Current  Motors  -Single  Phase 
Electric  Railway — Management  of  Dynamos  and  Motors — Power  Stations  -Central  Station  Engineering — Storage 
Batteries — Power  Transmission — Alternating  Current  Machinery — -Telephony — Automatic  Telephone     Wireless 
Telephony — Telegraphone,  etc. 


Special  Offer  If  You  Mark  and  Mail  Coupon  Promptly 

For  a  short  time  we  will   include,   as  a   monthly  supplement,    for   one   year. 
TECHNICAL  WORLD   MAGAZINE.      This  is  a  regular  $1.50   monthly,  full 
Twentieth  Century  Scientific  facts,  written  in  popular  form.      Also  contains  the 
latest  discussions   on   timely   topics  of    invention,    discovery,     industry,    etc. 

American  School  of  Correspondence 

CHICAGO,  U.  S.  A. 
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For  our  Mutual  Advantage  mention  Popular  electricity  when  writing  to  Advertiser!. 


POPULAR  ELECTRICITY 


TEN  THOUSAND  TELEGRAPHERS  IA/ANTED 

by  railroads,  commercial  companies  and  Wireless  Companies.     Only  schools  in  America  teaching 


We  operate  fifteen  Wireless  Stations.     Main  Line  R.  R.  Wires  in  each  of  our  Institutes. 
Supervised  by  R.  R.  Officials.     Write  for  prospectus. 

NATIONAL     TELEGRAPH     INSTITUTE 

CINCINNATI,  OHIO  PHILADELPHIA,  PA.  MEMPHIS,  TENN.  DAVENPORT,  IOWA  PORTLAND,  ORE.  COLUMBIA, 


S.  C. 


1 

I                                                             '■■■'■■: 

.■■'■,-■■: 

3 

n 

^  J 

,<>*r^« 

LEARN  CHIROPRACTIC 

The  new  methodof  drugless  healing 
EARN  $50  TO  $100  PER  WEEK 

Our  free  book  tells  how  you  can  learn  te  detect  dis- 
ease and  remove  the  cause  by  Howard's  method  of  Spinal 
Adjustment.  Positively  the  mostsimple,direct,a4vanced 
and  scientific  method  of  drugless  healing.  Based  on  un- 
erring natural  laws.  Anyone  Can  understand  it;  learned 
in  spare  time.  Improve  your  social  prominence  and 
financial  standing  Start  now  on  the  road  to  honor  and 
goccess.Write  for  f  reebookaiidspecial  scholarshipoffer 
•*  NATIONAL  SCHOOL  OF  CHIROPRACTIC  * 
1732  W.  Congress  St.,  DspL  8       Chicago,  Ilk 


COPY    THIS    SKETCH 

and  let  me  see  what  you  can  do  with  it.  You  can 
earn  $20.00  to  $125.00  or  more,  per  week  as  illus- 
trator or  cartoonist. 

My  practical  system  of  personal  individual 
lessons  by  mail  will  develop  your  talent.  Fifteen 
years  successful  work  for  newspapers  and 
magazines  qualifies  me  to  teach  you. 

Send  me  your  sketch  of  President  Taft  with  6c 
in  stamps  and  I  will  send  you  a  test  lesson  plate, 
also  collection  of  drawings  showing  possibilities 
for  you. 

THE  LANDON  SCHOOL  ZfiSSSS 

1451  Schofield  Bldg.,  Cleveland,  O. 
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By  our  profit  sharing  plan.  We  teach  the 
most  modern  methods  of  Watchmaking, 
engraving,  and  Jewelry  Repairing.  In- 
dividual instructions.  Positions  for  gradu- 
ates. Endorsed  by  leading  jewelers.  Write 
for  our  free  catalogue. 

Chicago  School  of  Watchmaking 

Dept.  30,  Bush  Temple,  CHICAGO 
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BY   MAIL 


,  I  won  the  World's  First  Prize  In  Penmanship.  By  my  new 
system  I  can  make  an  expert  penman  of  you  by  mall.  I 
also  teach  Book-keeping  and  Shorthand.  Am  placing  my 
students  as  Instructors  in  commercial  colleges.  If  youwish 
to  become  a  better  penman,  write  me.  I  will  send  you  FREE 
one  of  my  Favorite  Pen&  and  a  copy  of  the  Ransomerian 
Journal.  C.W.RAN80B1,  559  Reliance  Bldg.,  Kansas  City, Mo.- 


100  Men  Wantedto^Learn 
WIREJESS^fiig  Demand 


Big  pay  when  qualified.  Wireless  men  in  demand  on  land  and  sea — 
School  recognized  by  the  large  Wireless  Companies— We  teach  you  in 
3  months  and  secure  for  you  a  position. 

Wireless  operators  making  from  $1200  to  $1800  a  year.    Write  or  call 

INTERNATIONAL  WIRELESS  SCHOOL 
IT  I   E.  Washington  St.,  Chicago,   111.     


r^'WHY  NOT  BE  AN  ARTIST? 


Our  Graduates  are  filling  High  Salaried 
Positions.    Good  artists 

EARN    $25    TO    $100    PER    WEEK 

and  upwards,  in  easy,  fascinating  work.     Our  courses  of 
Persons!  Home  Instrnetion  by  correspondence,  are  complete,  practical. 
Twelve  years'  successful  teaching.    Expert  instructors.    Supe- 
rior equipment.  Positions  ready  for  ^«^^    /MtDAUUfl     «   ..  t\\*tr 
competent  workers.  4gi    S^r    YSXifB«J|L°,N6 

Write  for  Talnable  Art  Book,  Free.  M 

SCHOOL  OF  APPLIED  ART 

(Founded  1899) 

B  70  Fine  Art  Building 

BATTLE  CREEE    MICHIGAN 


tearn  Telegraphy 


MORSE  and  WIRELESS 
At  My  Practical  School.  Demand  for  oper- 
ators from  Railroads  and  Wireless  Co's  greater 
than  supply.  Graduates  assisted.  We  occupy 
our  own  large  modern  building.  R.  R.  train  wire 
and  complete  wireless  station.  Endorsed  by 
Railroad  and  Western  Union  Officials. 
Teachers  are  practical  experts.  Living  expenses 
earned.  Easy  payments.Correspondence  courses 
if  desired.  Catalogs  Free.  GEORGE  M.  DODGE, 
Pres.,  Dodge's  Institute,  21st  Street,  Valparaiso. 
Indiana.     Established  1874. 


SPANGENBERGS 
PRACTICAL 
ARITHMETIC 

Self-Taught 


ARITHMETIC 


TAUGHT 

A  plain,  easily-understood  volume  for 
ALL  who  have  not  had  the  opportunity 
of  learning  this  subject  thoroughly,  01 
who  have  forgotten  what  they  once 
learned.  257  pages.  REQUIRES  NO 
TEACHER.  This  great  /If)  f&nic 
little  book  sent  postpaid  for  ov  Vc,il^ 
(stamps  accepted)  leather  binding,  $1. 
GEO.  A.  ZELLER  BOOK  CO.,  Est.  1870. 
4464  W.  Belle    Place,    St.  Louis,  MO. 
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Home  Study  Courses 

Oyer  one  hundred  Home  8tudy  Courses  onder 
professors  in  Harvard,  Brown,  Cornell  and  lead- 
ing college!. 

Academic  end  Preparatory,  airicaltoral,  Caaiaarcial, 
Normal  and  Civil  Service  Department!. 

Preparation  for  College,  Teacher*'  and  Civil 
Service  Examinations. 

250  page  catalog  free.     Write  to-day. 

THE  HOME  CORRESPONDENCE  SCHOOL 

Dept.  100,  Springfield,  Mass. 


Selling 
Electricity 


Tbe  Magazine  of 

Electrical 
Progress 


A  Text  Book  for  the  Electric  Light  and  Power  Solicitor. 

The  Clearing  House  of  New  Ideas — Where  to  Look  for   Business — 
How  to  Get  it — Ways  to  Hold  it — Who  has  Done  it.  $1.00  per  year. 

SELLING   ELECTRICITY 

74  Cortlandt  Street  -        -         New  York  City 


ELECTRICITY 

PRACTICALLYahd  INDIVIDUALLY 

TAUGHT 


Through  the  medium  of  tools  and  machinery. 
You  are  qualified  in  a  few  months  under  the 
guidance  of  skilled  instructors' in  the  largest 
and  best  equipped  electrical  school  in  the  U.  S. 
to  occupy  a  responsible  position  in  the  elec- 
trical field  or  to  enter  into  an  electrical  con- 
tracting business  of  your  own.  Write  or  call 
for  Prospectus. 

NEW  YORK  ELECTRICAL  SCHOOL 

40  West  17th  Street  New  York  City 
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By  the  wonderful  Simplex  copy- 
righted system  anyone  of  ordinary 
intelligence  can  quickly  learn  to 
play  piano  or  organ 

WITHOUT  A  TEACHER 

You   need   not  know  the  first 
principles  of  music.    By  no  other 
method  can  you  learn  music  so 
quickly  and  thoroughly  as  by  the 
Simplex   System.     The  study  is 
easy   and    fascinating.      By    our 
system    you  #  can     study    during 
spare   time   in   your    home    and 
quickly    become     a    capable 
musician,  playing  popular,  sacred 
or  classical  selections.    Delighted 
students  in  every  state  and  terri- 
tory.   Some  of  our  students,  after 
six  or  eight  lessons,  begin  playing 
piano  or  organ  in  church  or  Sun- 
day school.    Others  write  that  af- 
ter one  lesson";  they  are  able  to 
play  a  waltz  from  memory.  If  you 
wish  to  become  a  skilled  musician, 
write  at  once  for  our  free  book. 
Address 

Simplex  School  of  Music 

Conservatory  542,    Kansas  City,  Mo. 

FREE 
BOOK 

Tells  How 

SEND  A  POSTAL  TODAY 

and  receive  complete,  detailed,  and  convincing  in- 
formation about  The  American  Woman's  League, 
the  greatest  co-operative  movement  for  the  bet- 
terment of  women,  Intellectually,  Socially  and 
Financially,  ever  devised.  Booklet  will  be  sent 
promptly. 

All  the  many  valuable  rights  and  advantages  of 
membership  in  this  great  and  rapidly  growing  or- 
ganization, numbering  already  tens  of  thousands 
of  members,  may  be  had  without  spending  a  single 
dollar.  All  the  League's  enormous  revenue  is 
gained  through  co-operative  effort — not  co-opera- 
tive payment. 

If  you  feel  the  need  of  additional  educational 
advantages,  or  if  you  have  boys  and  girls  who 
need  to  be  educated,  then  the  League's  plan 
should  especially  appeal  to  you. 

After  you  have  received  the  League  booklet 
you  will  be  glad  you  sent  for  it.  Delays  win 
nothing — send  today.     Address 

THE  AMERICAN  WOMAN'S  LEAGUE 

7316  Delmar  Blvd.,  University  City,  St.  Louis,  Mo. 


A    MONEY    MAKER 

For  Dealers  and  Agents 

Something  that  will  sell  to  every  family  having 
electricity.  A  $5.00  outfit  .SUNT  FREE  to  one 
dealer  or  agent  in  every  city.  For  sample  write 
today  for  cuts  and  Literature.  Just  the  right 
season.     Don't  delay. 


ROBINSON    MFC.    CO. 

40  Randolph  St.  CHICAGO 
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LEARN  DRESSMAKING 

AT  HOME  BY  MAIL. 

We  will  teach  you  to  your  own 
satisfaction,  and  equip  you  to 
command  a  good  income.  Or  you 
can  start  in  business  for  yourself. 

Many  women  nowadays  are  earning 
$100awee\t-$5,000  a  year.  One 
woman,  the  head  designer  of  Chicago's 
largest  retail  dry  goods  house,  is  said 
to  receive  $10,  000  a  year.  Salaries 
of  $25.00  to  $50.00  a  week  are  com- 
Become  a  Graduate  Dressmaker.  The 
regular  Diploma  of  this  College  is  issues  to  all  who 
complete  this  course  of  lessons.  These  Lessons 
will  teach  you  how  to  make  your  own  clothing  and 
enable  you  to  dress  far  better  at  one-third  the  usual 
cost.  They  teach  you  how  to  DESIGN,  DRAFT, 
CUT,  FIT,  MAKE,  DRAPE  and  TRIM  any  gar- 
ment,  including  children's  clothing.  This  College 
is  endorsed  by  the  leading  Fashion  Magazines — 
McCalls,  Pictorial  Review,  etc.,  etc.. 

This    book    will   be    sent    to   you   free. 

At  an  expense  of  thousands  of  dollars  this  College  has  published 
100. 000  of  these  copyrighted  books  to  advertise  the  AMER- 
ICAN SYSTEM  OF  DRESSMAKING,  and— while  they  last- 
will  send  you  a  -iopy  FREE.  Write  for  it  todayl  One  copy  only 
to  each  woman!     Requests  filled  in  the  order  received. 

American  College  of  Dressmaking 

u         8 1 J  Reliance  Bids.  Kansas  City,  Mo 
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At  Home  by  Mail  In  ' 

40  Easy  Lessons  by 

DELLA    CARSON 

SYSTEM 

Miss  Delia  Carson  needs  no  introduction  to  the 
women  of  America.  She  is  known  throughout  the 
world  as  the  Winner  of  First  Prize  in  the  Chicago 
Tribune's  great  Beauty  Contest,  being  declared 
to  be  decidedly, 

AMERICA'S  MOST  BEAUTIFUL  WOMAN. 

Many  requests  have  been  made  to  Miss  Carson 
urging  her  to  give  to  the  world  the  secrets  of  her 
great  beauty.  We  therefore  take  much  pleasure 
in  announcing  that  after  months  of  preparation 
we  are  now  accepting,  at  a  special  introductory 
fee,  enrollment  applications  for  the  complete  40 
lessons  correspondence  course  in  Beauty  Culture, 
known  as 

THE    DELLA    CARSON    SYSTEM. 

Beauty  Culture  as  a  profession  is  clean,  digni- 
fied, respectable,  Highly  Profitable.  Scientific 
beauty  culture  teaches  you  how  to  improve  your 
own  appearance.  The  Delia  Carson  System 
teaches  Manicuring,  Hair  Dressing,  Shampooing, 
Marcel  Waving,  Hair  and  Scalp  Treatment  and 
Massage.  Openings  everywhere  for  Professional 
Beauty  CulturistS — earn  $20  to  $40  per  week  in 
salaried  position — $5,000  and  more,  per  year, 
in  business  for  yourself. 

ROOIfC  FPFP  Two  valuable  beauty  books  free  on  reriucst. 
DVUIYiJ  IIVLLf  Tli, v  I'll  all  about  this  wonderful  system 
and  the  srre.it  opportunities  in  Beauty  Culture.  Send  for  the  L><,.,ks 
today.    Addn 

THE   DELLA    CARSON    SYSTEM 

521   Curtiss   Bldg.  Kansas  City,  Mo^         / 
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Railway  Signaling 

in  Theory  and  Practice 

By  James  B.  Latimer, 
Signal  Engineer,  C.  B.  &  Q.  R.  R. 

f  The  applications  of  electricity  to  the  safe- 
guarding of  travel  are  among  the  most  interesting 
and  important  of  its  uses.  Electricity  has  made 
possible  the  solution  of  most  of  the  difficulties 
encountered  in  protecting  trains  at  high  speed, 
and  has  furnished  a  means,  in  the  "block  system, 
of  increasing  the  capacity  of  a  railroad  track  m 
some  cases  as  much  as  100%.  It  has  permit- 
ted the  running  of  fast  trains  with  a  degree  ot 
safety  that  makes  the  traveler  almost  as  safe  from 
accident  as  in  his  own  home.  But,  though  it  is 
already  highly  developed,  signaling  is  yet  m  the 
early  stages  of  the  growth  it  will  ultimately 
attain.  Its  refinement  and  improvement  will  be 
demanded  to  keep  pace  with  the  increase  of  the 
volume  and  intensity  of  traffic.  And  therein 
will  the  inventor  and  the  Electrical  Engineer 
find  waiting  a  fertile  field.  "Railway  Signaling 
in  Theory  and  Practice"  furnishes  a  knowledge 
of  what  has  been  accomplished  in  signaling,  and 
an  insight,  such  as  can  be  acquired  from  no 
other  treatise,  into  the  direction  future  growth 
will  take.  Written  by  an  engineer  who  has 
obtained  a  thorough  mastery  of  the  subject,  it  will 
be  found  an  invaluable  addition  to  every  technical 
library.     420  pages,  140  illustrations  . .  .$2.50 

Sent  postpaid  to  any  part  of  the  world 
on  receipt  o£  price. 

Mackenzie-Klink    Publishing 
Company 

962  Monadnock  Bldg.,  Chicago 
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THE  LAW  Of; 

Financial 

SUCCESS 


TELIS  YOU  IN  PLAIN  ENGLISH 


HOW 
HOW 
HOW 
HOW 

HOW 


to  make  money  safely  and  judi- 
ciously. 

to  judge  investments  properly  and 
realize  financial  success. 
to  acquire  the  faith  necessary  for 
success. 

to  analyze,  develop  and  utilize 
your  dormant  abilities  essential  to 
successs. 

to  guide   your   ambition,   concen- 
trate upon  your   aim   and  persist 
until  you  achieve  it,  etc.,  etc. 
SPECIAL    PAPER -BOUND    EDITION 
104  Paget     -    10  CENTS     -     16  Chapters 
10Q.000  COPIES  SOLD 

MAKING  MONET 

is  not  difficult  for  the  man  or  woman  who  fol- 
lows the  instructions  contained  in  the  sixteen 
chapters  of  this  most  successful  book  of  the 
vear.  The  tremendous  editions  enable  the  pnb- 
fishers  to  sell  the  book  at  10c,  a  price  at  which 
no  man  can  afford  to  be  without  a  copy  any  more 
than  he  can  afford  to  refuse  payment  for  his 
work  or  services     Fill  out   the  Coupon  now. 


Within  a  Stone 
of  You — 


perhaps  in  your  own  factory,  office 
and  home — the  illumination  is  out 
of  date.  Everywhere  wasteful, 
hideous,  generally  unsuitable  in- 
stallations abound. 

^  It  may  be  your  fault, — or  at 
least  your  opportunity  to  remedy 
these  defects,  to  your  advantage 
and  the  profit  of  all  concerned. 


Get  The  Illuminating  En- 
gineer and  you  will  see  for  your- 
self the  ways  and  means  of  modern 
lighting.  It  is  the  only  publication 
which  gives  you  the  "whole  story.' 

^  Write  for  a  sample  copy  at  once, 
and  you  will  see  the  advantage  to 
you  of  securing  thorough  informa- 
tion on  this  subject. 

THE  ILLUMINATING  ENGINEER 

36  W.  39th  Street,  New  York 


READ    THESE   LETTERS 

Thos.  O.  Land,  General  Manager  Conway  Telephone 
Co.,  Pawnee,  Okla.:  "I  have  read  the  book  and  con- 
sider it  one  of  the  best  books  published.  It  is  worth  more 
than  its  weight  in  gold.  I  would  like  to  see  every  young 
man  read  this  book.    I  can  certainly  recommend  it." 

O.  A.  Jackson,  Mason  City,  Iowa:  "It  is  a  great  and 
good  book." 

James  T.  Castle,  Manager  Buckeye  Engine  Co., 
Pittsburg,  Pa. :  "Have  read  the  'Law  of  Financial  Suc- 
cess' and  find  it  of  so  much  interest  I  want  you  to  send 
me  one-half  dozen  copies,  as  I  would  like  to  distribute 
same  among  my  friends," 

Harry  A.  Fries,  Newark,  N.  J.:  "Book  is  O.  K.; 
worth  twice  the  money  with  $10.00  added  to  it." 

W.  L.  Wagner,  of  the  Foos  Gas  Engine  Co.,  Webb 
City,  Mo.:  "I  cannot  tell  you  in  words  just  how  well 
pleased  I  am  with  the  book." 

John  G.  Gretzinger,  Fullerton,  Cal.:    "It  is  worth 
its  weight  in  gold  to  me,  far  better  than  I  expected." 
Many  Others  on  File-    None  Solicited. 

If  this  announcement  justifies  you  in  investing 
10  cents  in  a  book  which  may  mean  the  making  of 
your  fortune, 

JUST  WRITE  YOUR  NAME  AND  ADDRESS 
RIGHT  HEREs 

Name -~ 

Address 

Tear  out  this  advertisement,  wrap  a  dime  or  stamps 
in  it,  enclose  in  envelope  and  mail  to 

THE  FIDUCIARY  OQ.,:>SJSg  Et 

The  book  will  be  promptly  mailed,  postpaid.  When- 
ever you  wish  to  part  with  it,  return  it  and  the  10  cents 
will  be  instantly  refunded. 
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I  can  underbid  your  local  printer 
— do  better  work  and  guarantee 

to  deliver  your  job 
on  date  promised 

That's  straight  from  the  shoulder — there  is  not  a  bit  of  blue  sky 
about  it.  I'm  ready  and  willing  to  back  it  up — to  prove  it  at  anv 
time.  And  all  I  want  is  a  chance  to  do  it.  I  can  prove  it  without 
a  bit  of  trouble  or  expense  to  you,  if  you  will  let  me.  No  matter 
where  you  are  located,  I  can  save  you  money  on  your  printing  and 
do  better  work  besides.  It's  needless  to  doubt  or  to  merely  take  my 
word,  when  it  is  so  easy  to  get  the  proof — to  be  actually  shown. 
Simply  let  me  send  you  samples  of  my  work  along  with  my  prices. 

Why  I   can  Save     There  is  not  a  better  printing  plant  on  earth 

VOU   money  On         than  mine— 'lt  is  not  lhe  largest— just  large 
.    ..  enough    for   me   to   keep  in  close  personal 

your  printing  touch  with  every  one  of  its  21   departments, 

its  in  machines,  so  that  I  can  give  every  job  that  goes  through  it 
my  own  personal  attention.  The  building  and  everything  in  it  is 
brand  new,  modern  and  up-to-date.  New  snappy  type  faces — up- 
to-date  time  and  labor-saving  machines  that  take  the  places  of  hun- 
dreds of  workers  and  cut  down  plant  expenses.  I  have  no  high 
salaried  solicitors,  my  samples  and  prices  get  me  the  business,  and 
it  only  takes  a  few  cents  postage  to  send  them  out. 


A  Reminder 
This  is  Kimball 

I'm  going  to  let  him  figure  on 
that  job.  He  claims  he  can 
save  me  money  on  my  print- 
ing— do  better  work  besides 
— and  guarantees  to  give  sat- 
isfaction and  get  the  job  out 
on  time,  or  I  don't  have  to 
accept  it.  Address:  East 
Ravenswood,  Chicago. 


500  8^x11   Letterheads  or  4-page  Note 
Heads,  on  a  good  grade  of  16-lb.  Bond  Paper 
500  No.  63  Envelopes  to  Match 
500  Cards,  2^x4  inches   on  good   4-pIy 
cardboard — all  for 


$£00 


5 


We  will  furnish  1000  of  each 
as  above  for 


$7.75 


CASH  WITH   ORDER 


L. 


I 


Can  your  printer  equal  these  prices  ? 

Ask  your  local  printer  lo  quote  prices  on  the  same  sort  of  work  I  give  prices  on  below. 
They  include  every  item — include  my  personal  supervision — no  extras  unless  you 
order  them,  and  if  you  do,  I'll  tell  you  in  advance  exactly  what  they  will  cost  you. 

8-Page  Booklet 

Size  of  page  6x9,  one  color  ink,  fine  grade  paper: 

5M  -  •  •  $  31.50 

10M  -  •  •  49.25 

25M  •  -  •  108.50 

50M  -  -  -  164.50 

Additional  thousands,  each  $2.75 

Don't  think  that  because  my  prices  are  so  much  lower  than  his  that  I  have  cheap- 
ened the  quality  of  my  work.  Just  a  penny  postal  will  bring  you  samples — proof 
to  the  contrary. 

Get  it.  touch  with  me  now,  anyhow,  whether  you  need  any  printing  or  not.  Send 
for  some  samples.  They  are  bound  to  prove  interesting.  In  the  meanwhile,  clip 
out  the  reminder  along  the  dotted  lines.  Pin  it  up  in  your  office,  so  you  won't 
forget  to  let  me  figure  on  that  next  job. 

C.   E.   KIMBALL,  Vice-President  and  General  Manager 

THE  CLINIC  PUBLISHING  COMPANY 
4741  E.  Ravenswood  Park,  Chicago 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertiser!. 


POPULAR  ELECTRICITY 


YOU  SHOULD  KNOW  ABOUT 

The  American  Woman's  League 

THE  American  Woman's  League  is  today  one  of 
the  largest  and  most  powerful  organizations  of 
women  and  men  in  the  world — and  its  member- 
ship is  growing  rapidly,  in  all  sections  of  the 
country. 

Its  single  purpose  is  the  Educational  and  Socif.1  Advance- 
ment of  its  members  and  their  children. 

To  promote  the  educational  interests  of  its  members  it 
has  organized  and  equipped  The  Peoples  University  and 
has  already  completed  the  first  of  a  million-dollar  group 
of  six  magnificent  buildings  to  carry  on  its  educational 
work.  Believing  most  thoroughly  in  the  slogan,  "Keep 
the  Children  at  Home,"  it  gives  its  instruction  in  all  the 
useful  Arts,  Sciences,  Professions  and  Trades  by  mail, 
right  in  the  homes  of  the  students. 

Absolutely  not  a  penny  of  charge  is  made  to  any  member 
for  the  Correspondence  Courses  of  the  University;  the 
free  use  of  any  or  all  of  the  Courses  is  a  right  of  membership 
for  life. 

The  Peoples  University,  in  addition,  does  what  no  other 
institution  could  attempt.  It  singles  out,  each  year,  its 
ablest  students — those  who  possess  real  genius — and  brings 
them  to  University  City,  at  its  own  expense,  for  a  personal 
attendance  course  under  the  Masters,  and  pays  these 
students  a  salary  of  not  less  than  $60.00  a  month  for  living 
expenses,  while  here.  In  other  words,  thoroughly  fits 
them  for  the  battle  of  life. 

For  the  development  of  social  life  and  advancement, 
the  League  erects  in  any  community  where  there  are 
sufficient  members  (from  15  up)  a  beautiful,  commodious 
Chapter  House  for  the  sole  and  exclusive  use  of  its  mem- 
bers, in  which  to  hold  social  gatherings,  etc.  Upwards 
of  fifty  such  Chapter  Houses  are  already  built  or  arranged 
for. 

These  Chapter  Houses  are  erected,  fully  and  beautifully 
furnished,  and  maintained  by  the  central  body  of  the 
League,  without  a  dollar  of  expense  to  the  local  members. 

Aside  from  these  two  principal  features  of  the  League, 
the  minor  advantages^  of  membership  are  many  and  varied, 
and  any  one  of  them  is  well  worth  the  small  effort  required 
to  become  a  member. 

Life  membership,  entitling  the_  members  to  all  the  ad- 
vantages of  the  whole  organization,  may  be  secured  by 
any  woman  (or  man)  of  the  white  race,  in  a  few  days'  or 
a  week's  time,  absolutely  without  the  expenditure  of  a 
single  dollar. 

If  you  are  a  young  woman  or  young  man  seeking  educa- 
tional advantages  that  will  enable  you  to  command  success, 
if  you  are  a  parent  interested  in  the  welfare  of  your  children 
— you  cannot  afford  not  to  know  about  the  League,  and 
what  it  can  do  for  you. 

The  coupon  below,  or  a  postcard  request,  will  bring 
immediately  full,  detailed  and  convincing  information. 

THE    AMERICAN   WOMAN'S    LEAGUE 

7315  Delmar  Blvd.,  University  City,  St.  Louis,  Mo. 
,— CUT  OUT  HERE ■ 


THE    AMERICAN    WOMAN'S     LEAGUE 

7315  Delmar  Blvd.,  University  City,  St.  Louis,  Mo. 

Please  send  me,  without  obligation    on    my    part,   full 
information  about  The  American  Woman's  League. 

Name    

St.  &  No 

P.  O.  &  State 


We  Want  You 

To  Represent  Us 

Will  Pay  You 

A  Liberal  Commission 
and  Salary 

for  all  or  a  part  of  your  time 
—as  you  prefer— securing  sub- 
scriptions for  POPULAR 
ELECTRICITY. 

The  work  is  easy,  digni- 
fied, pleasant  —  and  you  are 
your  own  boss. 

Our  magazine  takes  very 
readily  and  you  can  make 
big  money  in  your  spare 
time  without  interfering  with 
your  regular  occupation — 
more  if  you  are  free  to  de- 
vote all  your  time  to  our 
interests. 

Write  Today 

stating  your  line  of  business 
or  where  you  are  employed 
and  full  particulars  will  be 
sent  you. 

POPULAR    ELECTRICITY 
PUBLISHING  CO. 

Circulation  Department 
Monadnock  Block,  Chicago,  111. 
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Students 
at  Work 


The  Quickest  Way  to  Learn 


a  Profitable  Trade 

is  by  practical  working  ideas  instead  of  books  —  as  taught  by  the 
Coyne  national  trade  schools.  Takes  but  a  short  time  to  learn, 
saves  three  or  four  years  that  would  otherwise  have  to  be  spent 
as  an  apprentice  —  and  makes  you  independent  for  life  —  no 
woman  or  machine  can  take  away  your  position. 

The  Most  Profitable  Trades  are  those  of 

Plumber,  Electrician   and   Bricklayer 

Skilled  workmen  are   in  great  demand   everywhere   and  hundreds   of  our   graduates 

Earn  $5.00    to   $8.00    Per   Day 

We  give  each  student  practical,  individual  instruction  under 
actual  working  conditions. 

Equipment  and  methods  far  ahead  of  other  institutions.  Enter 
at  any  time — at  any  age.  Drawing  and  estimating  are  included 
with  each  trade  enabling  you  to  take  the  best  positions  or  start 
in  business  for  yourself.  Vile  assist  graduates  to  profitable 
positions.  Start  today.  We  have  a  course  in  Mechanical  Draft- 
ing that  you  can  take  at  the  school  or  at  home. 

SENT  FREE— Our  large  Illustrated  Catalog-  giving  full  particulars  of  our  entire  in- 
struction. Write  for  it  today  and  start  on  the  road  to  independence  and  a  large  income. 
Address  me  personally. 

L.  L.  COOKE,  Director  in  Chief 

Coyne  National   Trade   Schools 

1733  N.  Ashland  Ave.  Cor.  Wabansia  Ave.  CHICAGO,  ILL, 


MEN 
WANTED 

MEN  WANTED  EVERYWHERE 
TO  SECURE  SUBSCRIPTIONS 
FOR  A  MONTHLY  JOURNAL  OF 
MACHINERY  AND  MACHINE 
TOOLS. 

MODERN  MACHINERY 

IS  THE  ONLY  JOURNAL  OF  ITS 
KIND  PUBLISHED  IN  THE  WEST. 
ITS  A  LIVE  WIRE.  PRICE  $1.00 
PER  YEAR. 

We  offer  very  liberal  terms  to 
solicitors.    Write  us. 

/fodem  MicAeneri/ 

961  MONADNOCK  BUC,  CHICAGO 


Electrician  and 
Mechanic 

is  a  practical  magazine  for  everyone  who 
wants  to  learn  about  electricity,  or  who  uses 
tools.  Its  articles  tell  you  how  to  make 
dynamos,  engines,  wireless  telegraph  appa- 
ratus, furniture,  models,  etc.  The  only  maga- 
zine in  the  world  of  its  kind. 


Features  for  1910 

TT7E  have  in  preparation  or  now  run- 
*  *  ning  articles  on  a  practical  wireless 
set  working  up  to  1000  miles,  an  induc- 
tion motor,  a  wireless  telephone  that  will 
work,  an  aeroplane,  how  to  run  auto- 
mobiles, forging  and  tool-making,  and 
others  too  numerous  to  mention. 


Special  Offer: 


\\  e  have  300  sets  of  the  last 
Bnumbersof  ELECTRICIAN 
AND  MECHANIC.  Bend  us  $1.00  for  ;i  year's  sub- 
scription (within  30  days)  and  we  will  send  the 
0  back  numbers  FREE. 


SAMPSON   PUBLISHING   CO. 


1140  Beacon  Building 


BOSTON,  MASS. 
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There  is  a  place  any  time  for  the  man  who  is  master  of  busi- 
ness —  for  the  man  who  knows  not  only  the  task  under  his  hand 
but  the  things  that  depend  upon  it.  Your  value  to  your  employer 
or  your  business — the  number  of  places  ready  for  you,  is  in  exact 
proportion  to  the  definite,  practical  knowledge  you  can  bring 
with  you. 

No  Matter  What  Branch  of 
Business  You  Are  In 

the  American  School's  new  Cyclopedia  of  Commerce  —  a  com- 
plete reference  library  of  practical  Business  Knowledge  in  ten 
big  volumes  —  will  put  within  your  reach  at  any  moment  all  the 
facts  connected  with  your  work.  It  will  perfect  you  in  the  closer 
knowledge  of  your  department,  will  familiarize  you  with  the 
work  of  other  departments  —  will  give  you  a  broad  survey  of 
general  business  procedure.  For  the  man  who  is  ambitious  to  be 
a  big  business  man  —  for  the  executive  who  desires  to  more  intel- 
ligently check  and  guide  the  work  of  those  below  him  this  great 

Cyclopedia  of  Commerce 

Accountancy  and  Business  Administration 

consisting  of  ten  handsome  volumes, 
over  3,500  pages,  1900  illustrations,  page  plates,  etc., 

is  an  ever  reliable,  always  dependable  help  in  every  problem. 
No  such  complete  and  yet  instantly  accessible  digest  of  Business 
Knowledge  was  ever  compiled  before.  The  question  that  puz- 
zles you,  the  emergency  that  confronts  you,  can  be  quickly 
solved  with  the  help  of  these  books. 


■WHAT  YOU  CAN  GRASP- 


Business  Organization  —  Advertising:  —  Sales  —  Collections  — 
Credits  —  Purchasing'  and  Stores  —  Catalogues  —  Records  —  Cost 
Analysis — ■  Commercial  Law  —  Banking  —  Clearing  House  Methods 
— Partnerships  —  Corporations  —  Securities — Contracts — Methods 
of  Bookkeeping  —  Principles  of  Accounting  —  Trial  Balance  — 
Special  Accounting — Systems  —  Inventories  —  Stock  Brokerage  — 
Recording  and  Billing  —  Auditing  —  C.  P.  A.  Requirements  —  Cor- 
poration Accounting  — ■  Banking  —  Savings  and  Safety  Deposit 
Accounting  —  Publishers'  Accounting  —  Installment  Sales  and 
Collections  —  Brewers'  Accounts  —  Retail  Store  Accounting  —  Mail 
Order  Business — Follow-up  Systems — Stock-keeping  —  Insurance 
—  Real  Estate  —  Loans  —  Contractors'  Accounts- — Cost  Keeping  — 
Department  Store  Accounts  —  Store  Management  —  Hotel  and 
Club  Accounting  —  Commission  and  Brokerage,  etc. 


Free  Examination 


Test  the  value  of  these  books 
in  your  work — take  no  risk, 
but  simply  send  this  coupon.  Examine  the  10  big  volumes  thor- 
oughly for  5  days — measure  for  yourself  the  benefits  you  can  derive 
from  them  —  the  new  avenues  to  power  and  position  they  open  up 
for  you.  If  you  are  not  convinced,  you  need  not  spend  a  single 
penny  on  them.  If  you  do  need  them,  the  payment  is  made  easy 
and  convenient  for  you  —  and  in  addition  you  will  receive,  as  a 
monthly  supplement,  the  Technical  World  Magazine  for  one  year. 
Read  the  coupon,  then  sign  and  mail  it  today. 

AMERICAN  SCHOOL  OF  CORRESPONDENCE, 

CHICAGO,  U.  S.  A. 
INTRODUCTORY   OFFER    COUPON 

American  School  of  Correspondence : 

Please  send  set  Cyclopedia  of  Commerce,  Accountancy,  and 
Business  Administration  for  5  days'  free  examination.  Also  Tech- 
nical World  for  1  year.  I  will  send  $2  within  five  days  and  $2  a 
month  until  I  have  paid  $24.00,  or  notify  you  and  hold  the  books 
subject  to  your  order.     Title  not  to  pass  until  fully  paid. 

Name 


Address 


Occupation 
Employer 


An  Illustrated  Monthly  Magazine  on 
Practical  Electricity 

WRITTEN  BY  MEN  WHO  KNOW 

If  you  really  want  to  learn  the  facts  regarding  the 
inner  workings  of  electrical  apparatus,  you  will  need  to 
study  the  subject  in  detail  and  find  out  for  yourself  how 
to  operate  electrical  machinery,  how  to  locate  and  remedy 
difficulties,  how  dynamos  are  wound,  etc. 

For  the  Student 

The  electrical  student  will  find  The  Electric  Journal 
filled  with  up-to-date  articles  on  practical  electrical  sub- 
jects, written  by  some  of  the  most  prominent  engineers 
in  America. 

The  Journal  Question  Box 

You  will  want  to  ask  questions.  Our  question  box 
department  will  give  you  answers  to  practical  problems 
that  bother  you,  furnished  by  the  largest  staff  of  expert 
contributors  of  any  technical  publication. 

Learn  the  Latest  Developments 

The  editorial  staff  of  The  Journal  is  in  touch  with 
the  latest  things  electrical  and  keeps  the  readers  of  The 
Journal  in  touch  with  up-to-date  electrical  practice. 

Enter  your  subscription  now  to  begin  with  the  Janu- 
ary issue  and  thus  get  a  complete  1910  volume.  Sub- 
scription price  $1.50  per  year.  Sample  copy  and  list  of 
recent  articles  on  application. 

No.    107    Murdock-Kerr    Bldg.,   PITTSBURG,   PA. 


Free,  Send  Today 


For  Out  New 


Illustrated   Catalog 
of  Electrical  Books 

Containing  descriptions   and  illustrations 

of  up-to-date  books   you   need  to   increase 

your  knowledge  of  Electricity.  Also   full 
particulars  regarding  our 

Special    Offer 

An  Electrical  Library  Free 

Popular  Electricity  Book  Dept. 


1252   Monadnock  B?ock 


CHICAGO,  ILL. 
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SAVES  MONEY 


MAKE  IT  YOURSELF 

WITH  THE  SIMPLEST  TOOLS 

"HOME-CRAFT" 
Furniture 

We  send  you  the  pieces  of  selected  quarter-sawed  oak, 
smoothly  dressed,  accurately  cut  ready  to  fit,  together  with 
all  of  the  materials  for  finishing.  It  is  a  very  fascinating, 
pleasant  occupation  and  quite  the  proper  thing  to  make 
your  own  furniture.  Write -today  for  new,  beautifully  illus- 
trated book,  enclosing  four  cents  in  stamps  for  postage. 
It  will  explain  everything.   (Incorporated  1906).  Address 

Home-Craft  Company 

226  Caswell  Bik.,    Milwaukee,  Wis. 


$100  IN  GOLD  GIVEN  AWAY 

Are  you  a  smart  speller?  We  give  $100  in  gold  and  other 
prizes  named  below  to  those  able  to  make  the  largest  list 
of  words  from  the  words  THE  ROUNDTREE  PUBLISH- 
ING COMPANY.  Here  are  the  rules  to  follow:  Use  only 
words  in  the  English  language.  Words  alike  but  with 
different  meanings  can  be  used  but  once.  This  is  the 
way:  Heart,  temple,  rain,  only.  Use  these  words  and 
arrange  alphabethically. 

The  following  is  a  list  of  the  prizes: 

$25.00  for  the  largest  list  of  words. 

$20.00  Set  Encyclopedia,  second  largest  list. 

$15.00  third  largest  list. 

$12.00  Set  of  Dishes,  fourth  largest  list. 

$10.00  Mission  Lamp,  fifth  largest  list. 

$10.00  Cash,  sixth  largest  list. 

$  5.00  Cash,  seventh  largest  list. 

$  2.00  each  to  next  twenty-two  highest. 

Subscriptions  to  the  Dixie  Home  one  year  to  the  next 
hundred  highest. 

We  make  no  extra  charge  for  the  privilege  of  entering 
this  word-building  contest.  To  enter  the  contest  it  is 
necessary  for  you  to  send  us  fifty  rents  for  subscription  to 
the  Dixie  Home  for  one  year,  with  your  list  of  words. 
The  lucky  one's  names  will  be  published  later.  This  is  a 
great  offer  to  those  who  take  an  interest  in  such  contests. 

Address 

"CONTEST  EDITOR,"  DIXIE  HOME 

Dept.  41  BIRMINGHAM,  ALA. 


Price 
$12.00 


SAVE    ROO 


AT   FACTORY 


ost  convenient  and  practical  Jow-priced 
Ty  pewriterStand  on  the  market.  Made 
of  selected  Oak,  finegolden  finish, 
44  in.  long,  24  in.  wide;  Pedestal 
80  in.  high;   3  drawers  and  exten- 
sion  slide;    Paper    Cahinet   with 
shelves  UxSxl^  in.;  Cabinet  has 
roll  curtain  frontand copy  holder. 
Order  from  dealer  if  he  has  it  or 
will  get  it;  otherwise  from  us.  Do 
not  accept  a  substitute;  no  other 
Ty  pewriterStand  is  "just  as  good." 
Ask  for  Catalog  by   Number  Only. 
NOi    21  9— Office  Peaks,    Chairs,    Files,    Book  Cases,  etc. 
j  NO>   4-1  9 — Mission Furn. Rockers, Davenports, C'ouches.Settees. 
E.  n.  STAFFORD  MFG.  CO.,  84»  Adams  St.,  Chicago,  III. 


We  also  make 

Sch  no  I.  Church 
and  O pern  Seats, 
Lodge  Furniture. 


World-Famous 

Meister 
Piano 

30  Days  Free  Trial 

In  Your  Own  Home 


The  Best  $175  Piano 
in  the  World 

$175,  $225,  $255, 
$285,  $350 

Any  one  of  the  above  grades  sent  to  your  home 
on  30  Days  Free  Trial 

We  Pay  the  Freight 

No  cash  payment  down — 
No  extras — no  interest 

3  and  4 years  to  Pay 

SmalJ  Sums  Monthly 

If  the  piano  you  select  doesn't  prove  to  be  the 
finest  instrument  you  ever  saw  at  or  anywhere 
near  the  price  asked  for  it,  we  will  send  for  it  and 
we  will 

Pay  the  Return  Freight 

We  merely  want  the  chance  to  place  this 
instrument  in  your  home  on  Free  Trial  and 
let  it  prove  its  own  merits. 

Send  for  the  Free  Meister  Piano  Book.  It  is 
beautifully  illustrated  and  shows  all  grades. 

Rothschild  &  Company 

236  B  State  Street,  Chicago,  111. 
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TRADE 


Pick  up  any 
Automobile 
Paper  and 
see  how  the 
Factories 
are  working 
*  day  and 
night  and 
notetheirad- 
■     vertisments 
calling  tor  help 

There    is  Life,    Pleasure     and    Future 
in  this  Business 

AUG.  FALKENHEIMER  of  Oshkosh,  Wis.,  ordered  our  Course  in  Sep- 
tember, he  -writes  us  January  15th  and  says:  "I  now  have  a  g-ood  paying 
position  with  one  of  the  largest  Auto  Concerns  in  the  country — I  owe  it  all 
to  your  Course  and  to  the  Diploma,  the  Course  gave  me  the  knowledge  and 
the  Diploma  helped  me  to  get  an  audience  with  the  Superintendent — it's 
great,  refer  any  one  you  want  to  me."  The  above  is  part  of  an  unsolicited 
testimonial,  written  by  a  young  man  who  has  been  benefitted  and  whose 
long  wished  for  dream  has  come  true — we  have  hundreds  of  letters  on 
the  same  order  which  are   reproduced  in  onrfree   catalogue. 

It  is  easy  to  get  into  any  branch 
of  the  auto  business  because  the 
demand  is  so  great — ■ 

It  is  the  coming  trade  and  now 
is  the  time  to  start  and  your  start 
is  with 

DYKE'S  AUTO  &  GASOLINE 
ENGINE    INSTRUCTION 

Even  though  you  are  employed — 
now  is  the  time  to  learn  the  trade  and 
then  watch  your  opportunity — 

.One   of   our   students    opened  a 
repair  shop,  others  are    driving  cars, 
some    are    working  in   factories,    as 
assemblers  and  testers — 

One  student  took  the  agency  for 
a  gasoline  engine,  and  is  now  sell- 
ing and  repairing  gasoline  engines 
for  stationary  and  farm  and  boat  use 
and  is  doing  well — 

It  is  not  only  for  those  who  wish 
to  learn  the  trade,  the  expert  repair- 
man, the  auto  and  boat  owner — it  is 
tor  everybody. 

C.  L.  Leeper,  of  Ash  Grove,  Mo., 
(Jan.  24  10)  says  "I  have  had  four 
years  experience  in  auto  and  engine 
work,  but  have  found  many  kinks 
solved  I  have  never  heard  of— Your 
models  and  course  is  perfect." 

Otto  Osbone,  Zanesville,  Ohio, 
says  "It  is  just  like  working  on  a  real 
car.  I  find  it  more  than  meets  my 
fullest  expectations."  IT  IS  EASY 
TO  LEARN. 

Dyke's  Course  Is  the  only  one 
which  can  be  taught  by  mail  and  a 
moment's  thought  will  convince  you— 
See  these  working  models,  they 
afford  the  actual  practice  and  en- 
able you  to  understand  the  meaning 
of  all  the  terms  and  phrases  used  in 
the  24  lessons—  there  art-  also  34  charts 
—DYKE'S  COURSE  is  the  cleverest 
proposition  in  the  world  today— It  is 
interesting,  you  will  enjoy'studying  it- 
It  will  be  a  pleasant  and  profitable 
time  spent. 
Mr.  DYKE  was  the  first  Auto  Supply  man  in  America  and  built  the  fifth 
successful  Automobile  in  this  country.  His  experience  is  embodied  in  this 
course.  Mr.  Dyke  made  a  special  trip  to  Europe  to  secure  additional 
matter  for  this  great  Course.  The  working-  models  were  designed  and  are 
made  in  Europe  by  a  leading  mechanical  artist. 

We  Teach  You  everything  there  is  to  learn  about  the  Automobile  and 
Gasoline  Engine,  first  the  principle,  then  the  rest  comes  as  if  by  magic. 
You  will  then  understand  subjects  such  as  valve  setting,  timing  ignition, 
how  the  cylinders  fire,  construction  of  all  forms  of  Magnetos  and  how  to 
set  them,  storage  batteries  and  all  systems  of  wiring,  and  many  other  im- 
portant subjects. 

SPECIAL  TRIAL  OFFER.  YOU  CAN'T  LOSE  A  CENT.  Send  us 
$5  Cash  and  your  promise  to  pay  the  other  $5  in  30  days.  We  will  then 
send  you  the  Course  and  will  give  you  two  days'  time  for  inspection  and 
if  you  don't  like  it  return. 


See  These  Medels— They  Work 
— There  are  two  sides  to  each 
Model  and  all  moving  parts  of 
metal. 


FREE 


Catalog— Send  for  it  today. 

Auto    Button    With    Course   and     Diploma    When    you 
Finish.  


Fill  in  this  blank  and  send  it  to  me  today. 


.1910 


Date — 

Dyke's  Cors'p  School  Motoring, 

1300  New  Bank  Commerce  Bldg.,  St.  Louis,  Mo. 
Dear  Sir:     Enclosed  find  $5.     Send  me  your  full  course.      I   agree  to 
send  you  the  other  $5  within  30  days  or  return  the  course  within  2  days  if 
not  satisfactory. 


Name 


Address 


A  COMPLETE 

Electrical  Workers'  Library 

By  HENRY  C.  HORSTMANN  and  VICTOR  H.  T0USLEY 

Positively  up-to-date  and  written 
for  the  men   who    do    the   work 

We  defy  any  publisher  in  the  world  to  produce  a  more  practical 
collection  of  books  for  the  electrical  worker  than  this  series. 
The  immense  sale  of  these  popular  books  since  date  of  publica- 
tion has  been  greater  than  any  electrical  books  ever  sold  to 
working-  electricians. 

The  Reason? 

They  are  practical  and  do 
not  confuse  the  worker. 
They  also  have  the  high- 
est endorsement  of  the 
International  Brotherhood 
of  Electrical  Workers. 

To    substantiate    this 
claim  we  offer   the  sum 
of  One  Hundred  Dollars 
to  any  publisher  who  will 
produce   a   sworn    state- 
ment showing   a  greater] 
sale  of  any  similar  book  or 
books  treating  on 
the  subject  mat- 
ter that  these  do, 
for  the  length  of 
time    they    have 
been  on  the  mar- 
ket. 


As  to  our  repu- 
tation for  keep- 
ing business 
promises,  we  will 
refer  you  to  any 
bank  or  business 
house  in  Chicago. 

For  the  next 
ninety  days  we 
are  making  a 
special  introduc- 
tory offer  oi  the 
complete  set  of 
four  volumes, 
neatly  cased 
(regular  price 
$6.00).    •■ 

Our  special! 
introductory1" 
price  to  elec- 
trical workers  $5.00, 

prepaid  to  any  address  upon 

receipt  of  price.      To  all  persons 

ordering  this  set  by  return  mail,  .  .    4  -,.,. 

we  will  present,  free  of  charge,  our  Handy  Electrical  Dfdtonary 
for  the  Vest  Pocket,  bound  in  red  Russia  Leather,  gold  edges, 
indexed,  224  pages,  illustrated.  If  the  books  ordered  are  not 
found  entirely  satisfactory  in  every  way,  they  may  be  returned 
and  your  money  will  be  cheerfully  refunded.  To  electrical 
workers  already  having  any  of  the  below  enumerated  volumes, 
we  will  supply  single  copies  of  any  one  or  more  books  at  $l.oU 
each,  postpaid  to  any  address  in  the  world. 

Electrical  Wiring  and  Construction  Tables  ;S°dipSsms 

340  pages 
173  diagrams 


Send  for 
descriptive 
booklet 
which  gives 
a  partial 
list  of 
Contents 


Modern  Electrical  Construction 

Modern  Wiring  Diagrams  and  Descriptions  too  Sams 

Practical  Armature  and  Magnet  Winding  ?ii  digrams 

Each  volume  is  substantially  bound  in  full  Persian  Seal  Grain 
Morocco  Leather,  stamped  on  the  outside  covers  in  genuine 
gold  leaf,  round  corners,  red  edges,  pocket  size,  printed  on 
super-calendered  book  paper. 

Address  all  orders  to  the  Publishers 

Frederick  J.  Drake  &  Company 

222  Fisher  Bldg.,         CHICAGO,  U.  S.  A. 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 
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One  Dollar 

Puts  the 

RICHMOND-  Suction  Cleaner 
in  Your  Home 


You  see  here  an  electric  suc- 
tion Cleaner  which  weighs  but 
ten  pounds — instead  of  sixty. 

All  that  any  vacuum  cleaner 
or  suction  sweeper  can  do,  this 
one  does. 

And  it  does,  besides,  some 
things  which  no  other  machine 
can  do. 

You  can,  for  example,  use  this 
"Richmond-  Suction  Cleaner  either 
with,  or  without  the  hose. 

For  Hair  Drying 


Points  about  the  "Richmond- 

— costs  less  per  month  for  electricity  than  the  average 

family  spends  for  brooms. 
— after  a  year  of  consistent  use  you  couldn't  find  a 

thimbleful  of  dirt  in  a  fourteen-room  house  if  you 

took  all  the  carpets  up. 
— no  more  spring-  or  fall  "house  cleanings"— no  more 

"sweeping-  days"— no  more  "dusty  Fridays." 
— its  total  cost  is  less  than  the   cost  of  one  single 

annual  house-cleaning — to  say  nothing  of  saving 

the  wear  and  tear  which  house-cleaning  brings  to 

furniture. 
— cleans  furniture,  walls,  upholstery,  bedding,  cloth- 
ing, decorations,  bookshelves,  tile  floors,  hardwood 

floors,  nooks  and  crannies,  as  well  as  making  old 

carpets  look  like  new. 
— equally  valuable  in  homes,  offices,  stores,  hotels, 

hospitals,  libraries,   schools,    churches,   theatres, 

public  buildings, 
—without   any   change    or  adjustment,   uses  either 

direct  or  alternating  current;    universal  motor  of 

our  own  construction. 
— thirty    feet    of   electrical    cord,    with    connecting 

socket,  comes  with  the  sweeper — everything  ready 

to  start — any  one  can  do  it. 
— handsome  in  appearance — all  exposed    parts    are 

highly    polished  —  operates    with     easy     gliding 

motion,  no  pressure  required. 
— absolutely    guaranteed  for  one  year,  and  without 

abuse  should  last  as  long  as  a  watch. 
— One  Dollar  brings  it — you  pay  the  balance  out  of 

the  month-to-month  money  it  saves  you. 


Also  a  special  attachment  for  hair- 
drying,  pillow  renovating,  etc. 

The  hose  attachment  slides  on  and 
off  with  the  same  ease  that  your  foot  slides  into  an  easy  slipper. 

Slip  on  the  hose  and  you  have  a  machine  that  cleans  everything, 
for  we  furnish,  without  extra  cost,  special  tools  for  cleaning 
portieres,  walls,  books,  bedding,  upholstery,  clothing,  hats. 

Slip  off  the  hose,  and  you  have  a  floor  machine  which  weighs 
two  pounds  less  than  an  ordinary  carpet  sweeper — and  glides  over 
the  floor  more  lightly,  more  easily  than  even  the  lightest  carpet 
sweeper. 

But  light  weight  and  easy  operation  are  but  two  of  the  "Rich- 
mond's" exclusive  superiorities.     There  are  many  more. 

There  is,  for  example,  the  vibrating  brush,  ivhich  you  find  in 
no  oilier  machine. 

This  brush  fits  in  the  floor  nozzle  of  the  "Richmond".  It  vi- 
brates at  the  rate  of  10,000  times  a  minute.  Not  a  rotary  motion 
to  wear  out  the  carpet,  but  a  light  up-and-down  tapping  motion. 

Taps  Out  The  Dirt 

The  vibrating  brush  taps  the  caked  dirt  out  of  the  carpets  and 
fabrics  which  no  other  machine  could  clean. 

The  brush  slips  in  or  out,  without  the  use  of  tools.  It  is  but 
the  work  of  ten-seconds  to  take  it  out  or  put  it  in. 

And  without  the  brush  the  "Richmond-  will  do  all  that  anv 
machine — vacuum  or  suction — can  possibly  do  without  working 
injury  to  even  the  finest  fabrics. 


Many  have  written  us  that  they  were  so  delighted 
with  the  "Richmond"  that  they  desired  to  own  it 
outright  at  once — 

Many  have  written  us  that  they  were  so  delighted 
with  the  "Richmond"  that  they  desired  to  give  it  to 
someone  as  a  present — 

And  for  these  reasons  they  ask  us,  as  a  favor,  if  we 
would  not  make  them  a  special  cash  price,  so  that 
they  could  own  the  machine  outright,  and  present  it 
to  the  friend  whom  they  had  in  mind. 

To  meet  these  conditions,  we  make  a  special  cash 
price  of  $65,  and  if  after  10  days'  use  the  "Richmond" 
isn't  found  to  be  all  we  claim,  return  the  machine  at 
our  expense  and  we  will  return  your  money. 

But  please  remember  that  we  have  such  great  con- 
fidence in  the  "Richmond"  that  we  prefer  to  allow  it 
to  pay  for  itself  through  the  work  it  saves  you,  at  the 
rate  of  $6.00  per  month. 


DOLLAR  COUPON 

THE  McCRUM-HOWELL  CO.,        P.  E. 
Park  Avenue  &  41st  St.,  New  York 

I  hereby  order  one  "Richmond"  Suction 
Cleaner,  complete,  with  hose  attachment  ami 
seven  special  tools,  for  which  I  agree  to  pav  to 
your  order  81.00  herewith,  and  S»',.O0  per  month 
for  twelve  consecutive  months.  Title  to  be  plven 
me  when  full  amount  is  paid. 

Name 


Address 


Name  of  Electric  Light  Company 


The  M^Crum-Howell  Co. 

Manufacturers  of 

'Richmond-  Heating  Systems,  "RtcHMONp-  Enameled  Ware,  'Richmond-  Household  Utensils 

Two  Factories  at  Uniontown,  Pa— One  at  Norwich,  Conn.— One  at  Racine,  Wis. 

General  Office  :   Park  Avenue  and  41st  Street,  New  York 

For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 
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How  To  Increase 
Your  Sales 


We  have  no  theories  to  exploit — no 
misfit,  cut-and-dried  plans  to  advise. 

Each  client  has  individual  attention. 

His  business  is  analyzed — his  problems 
diagnosed. 

The  merits  of  his  product  are  well  con- 
sidered. 

The  number  of  possible  purchasers  is 
calculated. 

Ways  and  means  are  devised  to  reach 
them  with  the  maximum  result  and  the 
minimum  cost. 

Plans  are  made  for  demand  and  distri- 
bution to  go  hand  in  hand. 

If  you  are  confronted  with  selling  prob- 
lems, let  us  confer  with  you. 

You  assume  no  obligations. 

Wm.  D.  McJunkin 
Advertising  Agency  . 

167  Dearborn  St.,  Chicago 


Just  off  the  Press— 1910  Edition 

Standard  Wiring 

for  Electric  Light  and 

Power      as  Adopted  by  the 

Fire 
Underwriters 

of  the 

United  States 

Containing  the  National 
Electric  Code,  explained 
with  numerous  illustra- 
tions, together  with  the 
necessary  tables  and 
formulae  for  outside  and 
inside  wiring  and  con- 
struction for  all  systems. 
Everything  revised  right 
up-to-date.  Handy  size 
for  the  pocket.  Black 
limp  leather  binding — 
gilt  embossed. 

Price  prepaid 


$1.00 


Free  for  2  paid  yearly 
Subscriptions 

to 
Popular 
Electricity 
POPULAR  ELECTRICITY  BOOK  DEPT. 

Monadnock  Block,    CHICAGO,  ILL. 

Send  for  our  illustrated  Catalog — FREE 


Electrical    Securities 

■MMHBHaH^i  ■■■■■■■    II 

The  stocks  and  bonds  of  first  class  ELECTRIC 
LIGHT,  POWER  and  TELEPHONE  companies  offer 
to  investors  generous  interest  returns,  combined  with 
a  high  degree  of  safety  and  promise  of  future  en- 
hancement in  value. 

We  have  made  a  particular  study  of  this  class  of 
securities,  and  we  invite  the  correspondence  and  in- 
quiries of  those  who  are    seeking  desirable  investments 


RUSSELL,  BREWSTER  &  CO. 

Members  of  New  York  and  Chicago  Stock  Exchanges 

111  Broadway,  New  York  137  Adams  St.,  Chicago 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 
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THE  BRANCH  fH.BU5t1ING  COHPO-Y 


Don't  Overlook  This 
Opportunity 

of  spending  $1 .00,  which  will  secure  for  you  at  once  this  unequalled  set  of  books,  Practical 
Electricity  in  Twelve  Lessons,  by  Joseph  G.  Branch,  B.  S.,  M.  E.  Six  volumes,  pro- 
fusely illustrated,  with  diagrams,  circuits  and  working  drawings.  Used  by  the  Commonwealth 
Edison  Company  of  Chicago  and  universally  endorsed.  Following  are  only  two  out  of 
our  many  testimonial  letters: — 


Board  of  Education, 

City  of  Chicago, 
Educational  Dept. 
Lake  Technical  Evening  School: 

The  course  in  PRACTICAL  ELECTRICITY  by  Jos.  G. 
Branch  seems  ESPECIALLY  adapted  to  the  need  of  such 
students  as  attend  our  evening  classes.  The  facts  of  the 
science  are  given  SIMPLY,  CLEARLY,  and  DIRECTLY. 
The  question  and  answer  plan  of  developing  the  subject  is 
one  most  easily  grasped  by  the  student  whose  previous 
education  has,  in  many  instances,  been  quite  limited. 
Our  students  have  found  these  books  very  helpful. 

L.  P.  Goodhue,  Principal. 


Derby  Line,  Yt. 
Nov.  1,  1909. 
The  Branch  Pub.  Co., 
Chicago,  III. 
Gentlemen: — Find  SI. 00  enclosed,  for  which  send  at  once 
the    first    two  lessons   in   Practical   Electricity.        The   firm 
that  I  am  working  for  are  running  their  shop  by  electricity 
and  I  am  the  one  that  has  charge  of  the  dynamo,  but  my 
knowledge  of  electricity  is  limited. 

I  think  that  your  system  is  better  than  any  that  I  have 
ever  seen  before  and  a  great  deal  cheaper. 

Yours  truly, 

John  L.  Heath. 


vice  and  assistance  of  electrical  experts  on  all 
questions  arising  in  this  Course  of  Study.  The 
balance  payable  at  the  rate  of  $1 .50  per  month  for 
six  months,  making  the  entire  cost  of  the  Course 
of  Study  $10.00,  if  ordered  at  once. 


!| 


A  complete  course  of  Home  Study  on  electricity  in  all  its  branches,  simple,  practical  and  comprehensive.  The 
only  strictly  up-to-date  course  in  electricity  published.     On  receipt  of  $1 .00  cash  we  will  send  you  the  first  two 
lessons  (Book  1)  and  include  with  same  a  Con- 
sultation Certificate,  entitling  you  to  the  ad- 

THE  BRANCH  PUBLISHING  COMPANY 

46  Van  Buren  St.,  CHICAGO 
Enclosed  find  $1.00.      Please  send  me  Practical  Electricity  b 
Twelve  Lesson.-,  Branch  Method.   Six  Volumes,  with  consultation 

certificat.  .  romise  to  pay  balance  of   S9.00  in  monthly  pay- 

ments of  SI. 50  each.     Title  not  to  pass  until  paid  in  full. 


ti 


The 

Branch  Publishing  Co. 

46  Van  Buren  Street 
Chicago,  111. 


Xante .  .  . 
Town  .  .  . 

City 

Employer . 


.State. 
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MB  ■■■■        ■    M       II     INSTRUCT    PERSONALLY   a 
■J«fc»l^^B  limited  number  selected,  ambitious  men  in 

Practical  Drafting,  Detailing,  Designing 

Draftsmen  Drawing  $  1 2  5  -$  1 5  0  Monthly 

Are  NOT  MADE  in  Schoolrooms, 
Are  NOT  MADE  by  Reading  Books, 
Are  NOT  MADE  by  making  Copies, 
Are  NOT  MADE  at  home  drawing  pictures 
from  printed  book  lesson. 

LET  ME  TELL  YOU: 

It  requires  actual,  practical,  up-to-date 
DRAFTING-ROOM  WORK   to   train  YOU  to 
gain  the  PRACTICAL  EXPERIENCE  that  your 
employer  will  demand  of  you. 

FREE 

This  $13.85 

DRAWING  OUTFIT 

and  Free  Position 

As  Chief  Draftsman  of  Engineering    firm  I  know 
exactly  the  Quality  and  Quantity  of  PRACTICAL  training 
knowledge    and    actual  up-to-date  experience  (not  school 
knowledge)    you    must  have,    in   order  to  obtain  a  good 
position  and  advance  to  highest  salary. 

INSTRUCTIONS  UNTIL  COMPETENT  and 

1  givC  PLACED    in  POSITION  at  above  Salary 

DON't  waste  TIME  and  MONEY  trying  to  learn 
from  books  or  printed  "STUFF"  you  -can  only  learn  on 
PRACTICAL  WORK  which  I  furnish  you. 

Address  CHIEF  DRAFTSMAN 

Div.  10,  Eng's  Equip't  Co.  (Inc.),  Chicago 

For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 
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Wonders  of  the  Electrical  Show 


What  delights  to  be  enjoyed,  v  hat  new 
sights  to  be  revealed  to  the  wondering  eye, 
what  mysteries  to  thrill  our  fancy  are  con- 
jured up  by  the  word  "Show."  To  the 
knickerbockered  youth  the  shimmering  lights 
and  the  tinsel  of  the  circus  tent  are  a  magnet 
which  draws  him  with  an  irresistible  power. 
It  is  a  "show"  and  he  must  see  it  to  quench 
that  craving  desire  to  be  astonished,  to  be 
mystified.  And  we  never  get  over  that  long- 
ing to  see  a  "show."  Although  it  may  be 
an  exposition  in  scope  we  would  never  think 
of  it  or  term  it  anything  other  than  a  "show" 
for  the  world. 

To  a  show  therefore  we  throng,  collectively 
speaking,  first  to  be  interested  and  mystified 
and  then  of  necessity  to  be  educated,  for  it 
is  but  natural  that  after  wonder  takes  hold 
of  us  there  should  follow  the  desire  to  under- 
stand. 

There  are  shows  and  shows,  particularly 
in  the  larger  cities.  They  are  of  every  kind 
and  description  covering  the  new  develop- 
ments in  many  industries.  But  as  elec- 
tricity stands  out  today  a  great  and 
spectacular  force  which  in  a  few  short  years 
has  bounded  into  the  first  place  as  a  factor 
in  human  affairs,  so  the  Electrical  Show 
stands  out  among  all  the  others  as  the  biggest 
and  most  attractive. 

Electrical  shows  or  expositions  are  now  h  J  d 
in  a  number  of  the  large  cities,  but  Chica  j 
as  the  pioneer  in  this  respect  still  holds  the 
distinction  of  giving  annually  the  largest  and 
best  attended  one  of  its  kind.  It  is  held 
each  year  in  January  and  continues  for  a 
period  of  two  weeks.  It  is  given  by  the 
Electrical  Trades  Exposition  Company,  in 
the  Coliseum  Building.     Nightly  this  great 


steel  arched  hall,  300  feet  long  and  170  feet 
wide,  is  thronged  by  delighted  thousands. 

This  year  the  Chicago  Electrical  Show 
was  more  splendid,  if  possible,  than  ever  be- 
fore. Let  us  take  a  trip  to  the  Show,  then, 
in  our  minds,  those  of  us  who  were  not  for- 
tunate enough  to  visit  it  in  person  and  try  to 
imagine  what  it  all  looked  like  and  what 
there  was  new  to  see. 

As  we  enter  the  doorway  we  step  from 
night  into  day — the  daylight  of  thousands 
of  tungsten  lamps  which  have  so  lately  come 
into  prominence  and  favor  owing  to  their 
pure  white  light.  Upward  we  gaze  in 
wonder  for  down  from  the  vaulted  roof  of 
the  hall  hang  thousands  of  streamers  of 
tinsel  and  ribbons  of  varied  hues.  These 
streamers,  some  20  or  30  feet  long,  are 
so  closely  hung  that  the  eye  cannot 
penetrate  to  the  darkly  covered  ceiling  and 
we  appear  to  be  looking  upward  into  un- 
bounded space.  Restlessly  they  wave  too 
and  fro,  now  in  little  eddies  and  swirls,  now 
in  great  progressive  waves,  while  all  the  time 
three  searchlights,  like  rising  suns  in  the 
end  balconies,  shoot  their  colored  rays 
through  the  shimmering  depths. 

In  the  center  of  all,  suspended  by  invisible 
wires,  hangs  the  original  Wright  aeroplane 
— the  very  one  in  which  the  famous  aeronaut 
made  his  first  world-startling  record.  This 
is  now  the  property  of  the  United  States 
Government  and  jealously  guarded.  It  was 
brought  here  for  the  occasion  and  installed 
under  the  supervision  of  Lieut.  Foulois.  It 
possesses  added  interest  from  the  fact  that 
here  at  the  Show  there  has  been  installed 
upon  it  a  wireless  telegraph  equipment,  the 
first  time  such  an  equipment  has  ever  been 


702 


POPULAR  ELECTRICITY 


A   COMPLETE  ELECTRICAL    REFRIGERATING  OUTFIT 

used  on  an  aeroplane;  one  which  actually  not  only  an  interesting  and  entertaining  ex- 
sends  and  receives  messages  from  a  station  hibit  but  also  a  medium  of  public  education, 
located  in  another  part 
of  the  building.  But  this 
interesting  feature  will  be 
left  for  a  more  complete 
description  in  another  part 
of  this  issue. 

>  Within  the  hall  are  the 
booths  of  the  manufactur- 
ers and  dealers  in  all 
things  electrical  and]  we 
see  as  we  begin  to  traverse 
the  broad  aisles  that  they 
have  sought  to  bring  to 
the  attention  of  the  public 
those  applications  of  elec- 
tricity which  most  closely 
affect  the  people;  that  is, 
the  big  machinery  which 
is  of  interest  more  to  en- 
gineers than  to  the  house- 
wife and  the  business 
man  has  been  left  at  home 
to  give  place  to  the 
smaller  electrical  conveni- 
ences of  every-day  life. 
The   Show   thus  becomes 
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To  those  who  have  visited  the  shows  of 
two  or  three  years  ago  the  fact  is  particu- 
larly evident  that  there  has  been  a  marked 
change  in  electric  light.  But  a  short  while 
ago  the  tungsten  filament  lamp  was  only  an 
experiment  to  be  exhibited  and  wondered  at 
as  a  curiosity.  This  year  we  find  its  mag- 
nificent white  light  the  only  illumination 
of  the  great  hall,  the  lamps  being  mounted 
in  ornamental  reflectors  of  remarkable 
beauty  situated  over  the  various  booths, 
which  are  all  of  uniform  architectural  design. 

An  attempt  to  describe,  briefly  even,  all 
the  things  of  interest  exhibited  would  be  im- 
possible within  the  confines  of  a  single 
article,  therefore  let  us  single  out  a  few  of 
the  most  striking  features  which  are  char- 
acteristic. 

Naturally,  we  find  that  the  Common- 
wealth Edison  Company,  whose  great  cen- 
tral power  station  supplies  Chicago  citizens 
with  most  of  their  current,  is  interested  from 
an  educational  viewpoint  as  evidenced  by  its 
great  industrial  exhibit  which  extends  entirely 
across  one  end  of  the  hall.  Here  are  shown 
many  of  the  uses  to  which  electric  current 
may  be  put  in  the  various  industries,  so  you 
or  I  as  a  printer,  a  machinist,  a  baker  or 
whatever  our  vocation  may  be  had  better 
go  slowly  for  we  are  going  to  run  into  some- 
thing which  will  give  us  new  ideas  to  apply 
to  our  own  business. 

First  we  come  to  a  complete  refrigerating 
plant  behind  the  glass  case  of  which  are 
hung  choice  quarters  of  beef,  poultry,  hams, 
etc.  We  are  told  that  the  plant  which  fur- 
nishes the  refrigeration  for  this  equipment 
is  operated  by  electric  motors  and  auto- 
matically at  that,  the  temperature  being 
kept  constantly  at  just  a  shade  above  freez- 
ing. We  are  also  told  that  similar  plants 
are  now  built  on  a  small  scale  for  household 
purposes  and  that  in  addition  to  keeping 
the  perishable  materials  cool  will  manu- 
facture 15  or  20  pounds  of  pure  ice  per  day 
for  the  drinking  water. 

A  little  farther  on  is  a  curious  oven  shaped 
arrangement  used  by  bakers.  On  top  of  it  is 
a  folding  leaf  which  is  heated  by  electricity 
for  pressing  out  and  baking  thin  wafers  of 
all  sorts,  there  being  little  dies  on  the  under 
side  for  impressing  a  trade  mark  upon  the 
wafers. 

Close  by  stands  an  electrically  heated  tool 
tempering  furnace  provided  with  a  hood  and 
chimney  for  carrying  off  offensive  gases.  A 
little  well  in  this  furnace  contains  a  pool  of 


red  hot  barium  chloride  boiling  away  at  a 
temperature  of  i4oo°F.  Into  this  the  tools  are 
plunged  and  heated  to  the  desired -tempera- 
ture for  tempering. 

Next  comes  a  fairly  complete  machine 
shop  with  lathes,  drills,  grinders,  etc.,  all 
operated  by  individual  electric  motors.  It 
should  be  remembered  at  this  point  that  all 
up-to-date  machine  shops  now  are  designed 
to  be  operated  by  electricity,  as  there  is  less 
danger  of  accident,  better  light,  better  con- 
trol and  less  power  waste  than  was  the  case 
when  the  antiquated  line  shafting  and 
myriads  of  belts  were  used. 

A  machine  that  both  makes  and  sets  type 
next  commands  our  attention.  It  is  the 
monotype  machine,  later  even  than  the  lino- 
type. This  is  but  the  beginning  of  a  whole 
printing  plant  installed  right  here  in  the  ex- 
hibit to  show  people  how  printed  matter  is 
turned  out  at  a  speed  almost  unbelievable 
to  the  uninitiated.  There  is  a  gigantic  paper 
cutter  which  snips  through  500  sheets  of 
paper  at  a  time;  a  stitching  machine  which 
punches  the  little  wire  clips  through  booklets 
with  lightning  speed;  a  folding  machine  into 
which  great  sheets  of  printed  paper  are  fed 
and  in  the  time  it  takes  to  wink  twice  come 
out  neatly  folded  in  book  form;  then  there 
are  the  large  flat  bed  presses  for  printing 
magazine  and  book  forms  and  a  small 
Gordon  prSss  for  job  work.  All  these  are 
motor  driven  and  controlled  to  a  nicety  by 
the  merest  turn  of  a  hand. 

Farther  on  in  this  exhibit  is  an  electric 
soldering  equipment  such  as  is  used  in  tin 
shops,  together  with  electric  driven  ma- 
chines to  roll  out  the  tin  and  crease  it  properly 
for  making  tin  cans,  etc. 

But  we  can't  spend  all  our  time  at  this  one 
exhibit  and  we  pass  on  to  a  large  space  which 
we  note  bears  the  sign  of  the  National  Elec- 
tric Lamp  Association's  engineering  depart- 
ment. Here  we  shall,  no  doubt,  get  some 
more  information  on  this  lamp  question  and 
we  are  not  mistaken.  The  Association  is 
made  up  of  a  large  number  of  manufacturers 
of  electric  incandescent  lamps,  who  maintain 
an  elaborate  engineering  and  research  de- 
partment, the  sole  object  of  which  is  to 
devise  better  and  still  better  lamps.  These 
engineers  are  never  satisfied.  "More  light 
for  less  current"  is  their  motto  and  they  are 
all  the  time  trying  out  new  materials  for 
filaments,  more  economical  methods  of 
manufacture,  studying  the  qualities*of  light, 
its  effect  on  the  eye,  etc.     From  now  on 
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you  will  hear  a  great  deal  about  the 
Mazda  lamp,  and  when  you  do  it  will 
be  well  to  remember  that  the  word  "Mazda" 
stands  for  -the  very  best  lamp  which  this 
body  of  noted  engineers  can  devise.  Today 
it  stands  for  the  high  emciencv  tungsten 
filament  lamp ;  next  month  or  next  \  ear  it  may 
stand  for  some  entirely  new  and  better  fila- 
ment— always  better — ;  in  a  decade  it  may 
stand  for  bottled  Aurora  borealis  if  these 
persistent  engineers  keep  up  their  inde- 
fatigable work.     Anyhow,  when    you    find 


In  a  rack  we  also  find  two  rows  of  lamps 
burning.  One  row  is  of  tantalum  and  the 
second  of  carbon  filament.  The  candle 
power  of  each  of  the  rows  is  the  same  but 
the  moving  parts  of  the  electric  meters  at- 
tached to  each  row  do  not  travel  at  the  same 
speed.  The  tantalum  meter  moves  quite 
slowly  and  the  carbon  filament  meter  far 
outstrips  it.  This  furnishes  a  very  good 
occular  demonstration  of  the  relative  cur- 
rent comsuming  capacities  of  these  two  types 
of  lamps. 


ONE   OF   THE    MOST   COMPLETE   EXHIBITS   OF    HOUSEHOLD   UTENSILS 


the  word  Mazda  on  a  lamp  you  will  know 
that  it  is  the  trade  mark  signifying  the  best 
efforts  of  this  research  department. 

Just  now  Mazda  stands  for  best  tungsten, 
and .  as  we  pass  through  the  exhibit  space 
we  find  many  of  these  lamps  in  evidence, 
ranging  from  40  watts  up  to  250  watts,  or, 
in  other  words  from  30  candle  power  up  to 
around  200  candle  power.  These  are  for 
purposes  of  general  illumination.  There 
are  others  much  smaller  for  special  purposes 
ranging  in  size  from  a  single  candle,  not 
much  large  than  a  bean,  for  dentists  and 
surgeons,  to  those  of  two  to  four  candle 
power  for  electric  signs. 


There  is  another  interesting  thing  in  this 
booth.  It  is  a  big  black  box-like  affair 
mounted  so  as  to  revolve  like  an  old  fashioned 
barrel  churn.  There  is  a  hole  to  look  into 
as  you  turn  the  box  and  inside  are  mounted 
a  lamp  and  reflector  with  a  curious  arrange- 
ment of  mirrors  to  throw  the  light  from  the 
lamp  to  the  eye.  As  the  box  is  revolved  the 
lamp  and  shade  are  shown  at  all  angles;  now 
you  look  directly  into  the  bottom  of  the 
shade;  now  you  see  it  at  an  angle,  now 
straight  from  the  side.  The  strength  of  the 
light  coming  to  the  eye  in  each  case  is  differ- 
ent and  the  arrangement  shows  plainly  the 
planes  of  distribution  of  light  from  a  lamp. 
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The  line  of  household  devices  is  unusually 
complete  this  year,  embodying  every  type 
of  cooking  utensil.  The  exhibits  of  the 
General  Electric  Company,  Westinghouse 
Electric  and  Manufacturing  Company,  and 
the  Simplex  Electric  Heating  Company 
show  literally  hundreds  of  these  devices,  in- 
cluding toasters,  percolators,  electric  ranges, 
disk  stoves,  water  heaters,  chafing  dishes, 
ovens,  waffle  irons,  etc.  Demonstrators  are 
on  hand  to  tell  us  how  each  thing  works  and 
to  give  out  some  samples  of  real  electric 
cooking. 

Electric  vacuum  cleaners  are  also  strongly 
in  evidence,  there  being  a  great  many  differ- 


may  not  rush  out  again  through  the  exhaust 
opening  the  air  as  it  passes  through  the 
chamber  is,  in  most  of  the  machines,  strained 
through  muslin  bags.  The  exhaust  is  also 
utilized  in  some  types  as  a  compressed  air 
outfit,  for  at  that  point  the  air  blows  out 
instead  of  rushes  in  and  this  escaping  air 
may  be  utilized  by  passing  it  through 
a  hose  or  tube  to  blow  out  inaccessible 
nooks  and  corners. 

What  is  this  we  see  in  the  booth  of  the 
Allis- Chalmers  Company?  Apparently  it  is 
a  section  cut  out  of  a  cylindrical  casing  con- 
taining some  curious  disks  mounted  on  a 
long  shaft  passing  through  the  casing,  each 


EVERYTHING  FROM  MOTORS  TO  CORN  POPPERS 


ent  types  from  the  small  portable  cleaner  for 
strictly  household  purposes  to  the  more  pre- 
tensious  machines  for  hotels,  stores  and  the 
like.  As  we  study  them  we  find  that  they 
all  consist  of  some  type  of  suction  pump 
which  creates  a  partial  vacuum  in  the  dirt 
chamber.  The  outside  air  rushing  in 
through  the  nozzle  of  the  cleaning  tool 
carries  dirt  and  dust,  pieces  of  string, 
shreds  of  paper,  etc.,  through  the  tube  into 
the  chamber.  There  must,  of  course,  be 
an  exhaust  outlet  in  order  to  produce  the 
constant  vacuum  and  in  order  that  the  dirt 


successive  disk  being  smaller  as  you  go 
toward  one  end.  The  disks,  instead  of  being 
solid,  are  made  up  of  little  obliquely  mounted 
blades  extending  from  the  center  out  toward 
the  rim  where  their  ends  are  bound  together 
by  a  band.  We  are  told  that  this  is  a  steam 
turbine  such  as  is  now  largely  used  to  drive 
electric  dynamos.  Although  it  is  scarcely 
over  three  feet  long  it  will  develop  125 
horsepower.  How  much  different  it  is  from 
the  old  fashioned  steam  engine.  The  steam 
rushes  in  at  one  end  of  the  turbine  and  im- 
pinges upon  the  blades  of  the  disks  exactly 
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as  the  wind  does  upon  the  fans 
mill.  Passing  through  it  strikes 
next  disk  and  so  on  to  the 
end,  passing  out  finally  at 
low  pressure  and  leaving 
most  of  its  energy  im- 
parted to  the  disks  which 
are  made  to  revolve  at  a 
tremendous  rate. 

Electrical  methods  of 
communication  including 
telephony,  wireless  tele- 
graphy and  wireless  tele- 
phony attract  the  atten- 
tion of  thousands.  Tele- 
phones of  all  kinds  are  to 
be  seen  at  the  booths  of 
the  Swedish-Amercan  Tele- 
phone Company,  and  the 
Stromberg-Carlson  Tele- 
phone Manufacturing 
Company.  And  over  in 
the  center  of  the  hall  is 
a  complete  telephone  ex- 
change put  in  by  the  Chi- 
cago Telephone  Company. 
The  crowd     is    so    dense 


around  this  latter  that  we 
can  scarcely  make  our 
way  through  in  order  to 
try  and  determine  what 
becomes  of  our  telephone 
message  after  it  leaves  our 
transmitter  and  flits  away 
to  that  mysterious  "Cen- 
tral." 

Another  thing  that  at- 
tracts our  attention  is  the 
intense  light  that  comes 
from  some  of  the  arc  lamps 
that  are  exhibited.  We 
have  often  seen  these  lamps 
as  they  hang  in  front  of 
theaters  and  shops.  The 
light  is  of  a  sort  of  orange 
tint.  We  never  knew  ex- 
actly what  they  were  be- 
fore but  now  we  find  that 
they  are  called  "flaming" 
arcs.  They,  had  their 
origin  in  Germany  and 
were  here  considered  a  curi- 
osity three  or  four  years 
ago.  The  carbons  of  these 
arcs  are  of  special  manu- 
facture, and  as  they  burn 
away  give  out   more  of  a 


of  a  wind      flame   than   the   common    arc,    hence   their 
upon  the      name.     One  type  of  flaming  arc,  which  we 
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find  in  the  booth  of  Chas.  Kiewert,  is  called 
the  Trucolor  arc  and  gives  a  very  intense 
white  light  instead  of  orange  They  also 
show  a,  very  ingenious  method  of  show-win- 
dow lighting  by  means  of  these  arcs.  The 
lamp  is  mounted  above  a  false  ceiling  in  the 
window.  A  hole  is  cut  in  .this  ceiling 
and  any  inverted  Holophane  shade  fitted 
into  the  hole.  The  intense  light  from  the 
lamp  above  shines  down  through  the 
shade  and  is  diffused  throughout  the  win- 
dow. ^  At  the  same  time  the  inflammable 
materials  in  the  window  are  not  in  danger 
of  catching  fire  from  falling  sparks. 

Another  thing  that  we  do  not  want  to 
miss  at  the  Show  is  the  new  Edison  storage 
battery  which  is  shown  at  the  garage  station 
in  the  annex.  You  will  remember,  perhaps, 
that  the  original  Edison  storage  battery  was 
launched  six  years  ago  and  was  in  many 
respects  the  best  storage  battery,  up  to  that 
time,  produced.  Quite  a  few  were  manu- 
factured and  put   into  operation   on  electric 


vehicles  in  New  York  City  where  they  were 
carefully  watched.  Though  they  would 
suit  most  people  and  are  giving  good  service 
today  they  would  not  suit  an  Edison,  so  he 
withdrew  the  battery  from  the  market, 
closed  the  factory,  scrapped  the  machinery 
and  started  out  afresh.  He  made  nine 
thousand  experiments  before  he  obtained 
the  result  he  wanted.  These  nine  thousand 
experiments  are  now  of  no  use  to  him  except, 
as  he  tersely  put  it,  "I  now  know  nine 
thousand  things  not  to  do."  Finally,  how- 
ever, he  made  a  battery  near  enough  to  his 
ideals  so  that  he  was  willing  to  place  it  be- 
fore the  public.    Here  at  the  Show  we  see  it. 

The  retaining  can  is  nickel  plated.  The 
negative  plate  consists  of  24  flat  rectangular 
pockets  supported  in  three  horizontal  rows 
in  a  nickel-plated  steel  grid,  each  pocket 
filled  with  an  oxide  of  iron  very  similar  to 
what  is  called  iron  rust. 

Each  positive  plate  consists  of  a  grid  of 
nickel-plated  steel  holding  30  tubes  filled 
with  the  active  material  in  two  rows  of  15 
each.  The  tubes  are  made  of  very  thin 
sheet  steel,  perforated  and  nickel-plated. 
The  active  material  in  the  tubes  is  inter- 
spersed with  thin  layers  of  pure  metallic 
nickel  in  the  form  of  leaves  or  flakes. 

The  electrolyte  consists  of  a  21  percent 
solution  of  caustic  potash  in  distilled  water. 
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The  plates  are  mounted  in  the  case  and 
the  latter  is  sealed  up.  The  electrolyte  is 
poured  in  by  a  special  rilling  nozzle  through 
an  opening  in  the  top,  the  stream  being  cut 
off  automatically  when  the  electrolyte  reaches 
a  certain  height,  by  an  electrical  arrangement 


which  at  the  same  time  rings  a  bell. 
The  advantages  of  the  battery  are  that  it 
requires  little  attention,  only  water  need  be 
added  to  keep  up  the  solution,  there  are  no 
fumes  and  the  battery  weighs  about  half  as 
much  as  a  lead  battery  for  the  same  output. 


THE  ELECTRICAL  SHOW  AS  SEEN  IN  DETAIL 


Oral  and  Motion  Advertising 


This  advertising  device  both  talks  and 
moves,  thus  attracting  and  compelling  in- 
terested attention  through  the  ear  as  well 
as  through  the  eye.  It  consists  of  a  hand- 
some oak  cabinet  which  stands  over  seven 
feet  tall.  It  has  a  rounded  plate  glass  front 
through  which  are  visible  the  successively 
turning   leaves   which    carry   the    advertise- 


ORAL  AND   MOTION   ADVERTISING 

ments.     In  the  top  is  placed  a  phonograph 
concealed  from  view. 

An  electric  motor  operates  all  the  mechan- 
ism. As  you  stand  in  front  and  watch  it  you 
will  see  a  little  finger,  which  travels  back 
and  forth  in  a  semi-circular  groove  in  the 
bottom  of  the  case,  move  over  to  the  left, 
take  hold  of  the  lower  edge  of  the  one  of  the 
advertising  leaves,  lift  it  up  ever  so  little  and 
move  it  over  to  the  middle  position  and  let 
it  down  again.  At  the  same  time  what  was 
previously  the  middle  leaf  is  moved  in  a  like 
manner  over  to  the  right.     This  is  kept  up 


continuously  and  all  the  leaves,  of  which 
there  may  be  several  dozen,  are  displayed  to 
view  over  and  over  again.  At  the  same 
time  the  phonograph  in  the  top  is  talking 
to  you  in  regard  to  the  advertised  articles, 
reproducing  music,  giving  a  lecture  or  what- 
ever else  is  desired. 


Adjustable  Lamp  Changer 

Electric  lamps  which  are  out  of  reach  in 
high  fixtures  and  other  inaccessible  places 
must  be  renewed  and  cleaned  the  same  as 
any  others.  The  Adjustable  Lamp  Changer 
is  mounted  on  a  long  pole  and  consists  of 
prongs    of    springy    steel   which    grip   the 


ADJUSTABLE    LAMP    CHANGER 

lamp.  Being  covered  with  rubber  they  may 
be  pushed  on  over  the  bulb  without  danger 
of  breakage.  There  is  a  sliding  collar  which 
may  be  moved  up  and  down  over  the  lower 
ends  of  the  springs,  shortening  or  lengthening 
the  grip  so  as  to  grasp  any  lamp  from  the 
smallest  little  four  candle  power  affair  to  the 
big  250-watt  tungstens  nearly  five  inches  in 
diameter.  There  is  also  a  flexible  coiled 
spring  below  the  grip  which  makes  a  uni- 
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versal  joint  in  the  pole  so  that  it  can  be  used 
in  a  slanting  direction  or  even  at  right  angles 
as  shown  in  the  cut. 


The  Tel-electric  Piano  Player 

There  was  a  little  room  in  the  Coliseum 
partitioned  off  from  the  rest  of  the  Show  and 
from  within  you  could  hear  that  there  was  a 
continuous  piano  recital  going  on.  Stepping 
inside  you  could  see  a  piano  in  one  corner 
of  the  room  with  no  one  near  it,  though  its 
keys  were  moving  up  and  down  in  a  mys- 
terious manner  and  beautiful  strains  of  music 


TEL-ELECTRIC  PIANO  PLAYER 

were  issuing  from  it — now  soft,  now  loud, 
now  fast  now  slow,  with  all  the  inflections 
which  could  be  given  by  a  human  operator. 
Looking  for  an  explanation  you  could  see 
a  small  cable  leading  from  the  piano  over 
to  a  little  desk-like  cabinet  in  another  corner 
of  the  room  where  a  man  sat  manipulating 
two  little  knobs.  When  the  composition  was 
finished  the  man  would  give  you  a  lec- 
ture explaining  that  this  was  the  Tel- 
electric  piano  player  operated  exclusively  by 
electricity. 

Underneath  the  keyboard  of  the  piano, 
concealed  in  a  long  box  scarcely  visible, 
were  a  number  of  little  vertical  electro- 
magnets, one  to  each  key.  When  current 
from  one  of  the  pairs  of  wires  in  the  cable 
flowed  around  one  of  these  little  electro- 
magnet coils  a  plunger  within  the  coil  would 
be    pulled    down,   following   a    well   known 


principle  of  electricity,  and  strike  the  key  to 
which  it  was  attached.  At  the  operating 
cabinet  you  would  find  a  traveling  roll  of 
paper  similar  to  that  in  a  pneumatic  piano 
player.  Through  the  perforations  in  this 
roll  all  the  various  circuits  in  the  ca- 
ble were  closed  and  the  electro-magnets 
operated  to  strike  the  various  keys  at 
the  proper  instant  as  the  roll  progressed. 
The  knobs  which  the  operator  turned  con- 
trolled the  speed  of  the  roll  and  also  the 
voltage  or  electrical  pressure  of  the  current 
to  the  electro-magnets.  When  he  wished 
to  play  a  heavy  passage  he  increased  the 
voltage,  which  would  bring  the  keys  down 
with  a  crash.  Similarly  he  decreased  the 
voltage  in  playing  the  lighter  passages. 

W7ith  the  Tel-electric  system  the  piano 
may  be  in  one  room  and  the  player  cabinet 
in  another  room  and  you  can  sit  and  hear 
yourself  play  at  a  distance,  so  to  speak. 
The  piano  may  also  be  operated  inde- 
pendently of  the  electric  player  without 
making  any  changes  or  disconnections. 

Flexible    Rubber    Telephone 
Mouthpiece 


A  telephone  mouthpiece  of  flexible  rub- 
ber is  the  latest  novelty  introduced  by  the 
Swedish-American  Telephone  Company.  Its 
most  admirable  feature  is  the  fact  that  it  is 
unbreakable.  When  you  knock  your  tele- 
phone desk  set  off  onto  the  floor,  which  is 
bound  to  happen  once  in  a  while,  the  first 
thing  to  break,  ordinarily,  is  the  hard  rubber 


FLEXIBLE  RUBBER  MOUTHPIECE 

or  composition  mouthpiece.  It  sticks  out 
like  a  sore  thumb  to  get  itself  into  trouble. 
Not  so  with  the  flexible  rubber  mouthpiece. 
You  couldn't  break  it  with  a  sledge  hammer. 
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A  Periodic  Window  Tapper 

If  you  were  walking  along  the  street  and 
some  one  were  to  tap  on  the  window  pane 
just  as  you  were  going  by  it  would  be  pretty 
sure  to  arrest  your  attention.  Well  there  is 
a  new  electric  device  made  for  this  very  pur- 
pose. You  have  probably  heard  electric 
tappers  before  this,  used  for  advertising  pur- 
pose. They  tap  constantly  while  this  one 
taps  intermittently.  It  is  quiet  for  a  few 
moments  and  then  gives  half  a  dozen  quick 


flowing  through  the  fine  wire  heats  it  up  and 
at  the  same  time  heats  the  strips.  The  latter 
being  of  dissimilar  metals,  with  different  co- 
efficients of  expansion,  one  expands  more 
than  the  other  and  draws  the  pair  into  a 
curved  form,  opening  the  circuit  to  the  tapper 
magnets  and  silencing  the  tapper  until  the 
metals  cool  down,  straighten  out  and  again 
close  the  circuit,  when  the  operation  is  re- 
peated. 

Automatic  Electric  Air  Pump 

It  was  interesting  to  watch  the  almost 
human  automatic  air  pump  of  the  type  used 
in  automobile  garages  to  furnish  compressed 
air  for  the  tires.  It  would  work  along  gaily 
for  a  few  minutes  and  then  stop  as  if  to  take 
a  rest.  Then  it  would  start  up  again  as  if 
ashamed  of  its  idleness  and  work  at  a  terrific 
rate.  It  pumps  the  air  into  an  18-gallon 
tank  and  the  air  is  taken  from  the  tank  to 


PERIODIC  WINDOW  TAPPER 

taps  and  then  is  silent  again.  This  is  more 
apt  to  call  your  attention  to  the  display  win- 
dow than  if  you  were  to  hear  the  thing  going 
constantly  from  a  block  off. 

The  Thorne  tapper    sticks  right    to  the 
window  pane  by  means  of  two  rubber  suction 
cups  with   a  little  adhesive  preparation  to 
keep  the  air  from  leaking  in  and  causing  them 
to  let  go.     The  little  hammer  acts  on  the 
same  principle  as  that  of  an  electric  bell  and 
it  hits  the  window  pane  at  each  blow.     Of 
course  if  there  were  not  some  way  to  prevent 
the  current  from  flowing  constantly  to  the 
magnets  which  operate  the  hammer  the  tap- 
ping would  be  constant.     To  cause  an  inter- 
mittent flow  of  current  and  consequently  an 
intermittent  tapping  they  use  what  is  called 
a  thermostat.     This  consists  of  two  strips  of 
dissimilar    metals    riveted   tightly    together. 
Ordinarily  these  metal  strips  when  straight 
close  a  contact  which  allows  current  to  flow 
through  the  tapper  magnets.     But  there  is 
a  little  winding  of  fine  wire  around  the  strips 
which    also    carries   current.     The    current 


Aid    OUTLCT 


AUTOMATIC  ELECTRIC  AIR  PUMP. 

fill  the  tires.  The  Eureka  pump,  as  it  is 
called,  furnishes  sufficient  air  to  fill  a  tire 
every  minute  and  automatically  maintains  a 
pressure  of  ioo  pounds  per  square  inch  or 
less  if  desired.  The  pump  works  only  when 
the  pressure  in  the  tank  is  reduced  below  a 
certain  limit.  When  the  proper  pressure  is 
reached  a  switch,  operated  by  the  air  pres- 
sure in  the  tank,  is  opened  and  stops  the 
motor.  When  the  pressure  falls  again, 
either  from  filling  tires  or  slow  leakage,  the 
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switch  automatically  closes  and  starts  up  the 
motor.  The  pistons  of  the  air  pump  are 
subject  to  heating,  so  they  are  water- 
jacketed,  the  cooling  water  being  sup- 
plied by  a  tank  mounted  above  the  pump, 
a  constant  circulation  being  maintained 
through  the  system. 


Aids  to  Hearing 

There  were  two  devices  on  exhibit  at  the 
Show  which  are  a  blessing  to  deaf  people, 
they  were  the  Stolz  Electrophone  and  the 
Acousticon.  Few  people  who  are  partially 
deaf   can   hear   readily   with   the   ordinary 
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STOLZ  ELECTROPHONE 

sound  magnifier,  for  no  two  people  hear 
exactly  alike.  The  electrical  aids  to  hearing 
as  representedJiiby  these  two  devices  were 


THE  ACOUSTICON 

consequently  developed  as  much  more  sus- 
ceptible to  these  differences  in  the  degree  of 
ability  to  hear  on  the  part  of  various  people. 


In  both  the  devices  there  is  a  battery  of 
small  pocket  size,  a  telephone  transmitter 
and  a  telephone  receiver.  The  transmitter 
is  ordinarily  located  somewhere  in  the  cloth- 
ing, preferably  over  the  chest  as  most  readily 
affected  by  the  voice  of  the  speaker.  Then 
the  receiver  is  either  held  to  the  ear  or 
fastened  there  by  a  band  over  the  head.  If 
you  whose  hearing  organs  are  perfectly 
normal  use  the  Acousticon  or  Electrophone 
and  some  one  talks  to  you  the  sound  is  almost 
deafening  in  volume.  To  the  person  who 
is  partially  deaf— one  who  can  ordinarily 
hear  only  the  loudest  sounds— this  may  mean 
the  difference  between  fairly  good  hearing 
and  almost  aural  oblivion. 


Combined  Suction  Sweeper  and 
Broom 


The  Hoover  sweeper  combines  vibration, 
sweeping  and  suction  and  is  a  very  striking 
departure  from  the  usual  types  of  suction 
sweepers.  The  illustration  shows  the  prin- 
ciple of  this  unique  machine  which  is  oper- 


COMBINED  SUCTION   SWEEPER  AND   BROOM 

ated  by  a  vertical  electric  motor.  This  motor 
operates  the  usual  vacuum  pump,  the  air  be- 
ing drawn  in  through  a  device  like  an  ordi- 
nary carpet  sweeper  which  projects  out  in 
front.  In  this  projecting  member  there  is 
a  revolving  brush  also  driven,  by  a  belt,  from 
the  motor.  The  combined  action  is  shown 
in  the  diagram.  The  suction  of  the  in-rush- 
ing air  lifts  up  the  carpet  under  the  sweeper 
carrying  most  of  the  dirt  through  into  the 
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bag.  At  the  same  time  the  brush  gives  the 
carpet  a  thorough  sweeping  and  shaking. 
zAiter  the  machine  has  passed  over,  the  carpet 
is  left  with  its  pile  spread,  loosened  and 
straightened  into  its  normal  upright  position. 

Taking  a  Turkish  Bath  at  Home 

The  electric  heated  garment  is  made  up 
in  the  form  of  a  bath  or  lounging  robe  of 
woolen  material.  There  is  an  interlining  in 
which  there  are  7,000  feet  of  specially  con- 
structed magnet  wire  through  which  current 
taken  from  the  lamp  socket  is  allowed  to 

pass.  The  wire 
is  so  construct- 
ed that  it  is 
as  pliable  as 
thread  and  very- 
durable.  The 
additional 
weight  of  the 
wire  is  only  20 
ounces.  As  the 
current  passes 
through  the 
wire  it  is  heated 
up  in  a  very 
few  minutes  to 
any  tempera- 
— J    ture  desired. 


things  you  can  do  with  it  are  astonishing. 
You  can  dictate  to  your  stenographer  located 
in  another  office;  you  can  listen  to  a  com- 
mittee meeting  in  another  room  and  take 
part  in  the  conversation  if  you  desire;  you 
can  give  orders  to  one  or  more  employes  in 
distant  parts  of  the  building  simultaneously, 
and  so  on. 


ELECTRICALLY  HEATED 
ROBE 


There  is  no 
electric  shock 
experienced 
when  wearing  the  garment  but  the  heating 
effect  is  wonderfully  efficient.  They  say 
that  using  it  is  like  taking  a  Turkish  bath  at 
home,  the  heat  causing  profuse  perspiration 
which  is  efficient  in  breaking  up  colds,  treat- 
ing rheumatism,  etc. 

The  Dictograph 


Floor  Surfacing  Machines 


A  device  that  will  surface  composition 
floors  of  all  kinds  without  showing  disk 
marks  was  exhibited,  known  as  the  Schlueter 
floor  surfacing  machine.  The  main  part  of 
the  machine  carried  a  good  sized  electric 
motor  which  not  only  propelled  the  machine 
but  also  gave  a  reciprocating  motion  to  the 
rubbing  stones  or  blocks  which  projected 
out  in  front.  The  whole  was  steered  about 
by  a  handle  as  one  would  manipulate  a  lawn 
mower  only  there  was  no  pushing  to  do.  A 
small  child  could  easily  guide  it  about. 
Another  machine  somewhat  similar  was 
made  to  sand  paper  floors  by  means  of  a 
revolving  cylinder  covered  with  sandpaper. 

Perfectly  Adjustable  Telephone  Arm 

Here  is  an  adjustable  telephone  arm  called 
the  Radio,  which,  if  used  in  the  office,  makes 
one  telephone  do  for  several  people  without 
any  inconvenience  whatever.  It  can  be  used 
sitting  or  standing,  is  just  as  good  in  the  home 
as  in  the  office,  and  is  perfectly  adjustable 


With  a  Dictograph  upon  your  desk  you 
can  communicate  instantly  with  any  officer, 
clerk,  or  employee  without  placing  a  receiver 
to  your  ear  or  speaking  directly  into  a  trans- 
mitter.    You   can    walk    about    the    room, 
refer  to  books  and  papers,  look  up  data  and 
keep  right  on  talking  in  a  conversational 
tone.    The  sensitive  transmitter  on  your  desk 
detects  every  tone  and  inflection  and  trans- 
mits them  over  wires  as  in  any  telephone, 
and  the  party  at  the  distant  receiver  hears 
every  woid  as  if  he  were  in  the  room.     The 
receiving  end  embodies  a  little  telephone  re- 
ceiver to  be  held  to  the  ear      Some   of  the 
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ADJ  USTABLE  TELEPHONE  ARM 

to  all  positions,  the  weight  of  the  telephone 
just  balancing  the  tension  of  the  spring  so 
that  the  arm  " stays  put''  in  all  positions. 
The  telephone  instrument  is  always  vertical 
and  in  a  position  ready  for  use,  as  it  is  hung 
from  the  top  by  a  universal  joint. 
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Electric  Air  Washer  and  Purifier 


Here  is  a  machine  to  wash  and  purify  the 
very  air  you  breathe.  In  appearance  the 
Duntley  electric  air  washer  is  not  pretentious 
but  it  is  surprising  how  quick  it  will  make 
the  air  fresh  and  sweet  in  any  room.  It 
stands  only  16  inches  high  and  weighs  but 
io|  pounds.  The  glass  cup  in  the  lower 
part  of  the  machine,  as  seen  in  the  illustra- 
tion, contains  a  liquid  purifier  and  disin- 
fector.  Through  this  the  air  in  the  room  is 
drawn  by  a  vacuum   pump  operated  by  a 


AIR  WASHER  AND  PURIFIER 

tiny  electric  motor.  As  the  air  has  to  pass 
through  the  liquid  all  dust  particles  and 
germs  are  taken  from  it,  making  it  sweet  and 
pure.  The  purified  air  is  then  blown  out 
through  the  room.  This  device  is  recom- 
mended by  physicians  for  the  home,  for  hos- 
pitals, churches,  theaters,  etc. 


Electric  Drill 


Manufacturers  have  had  a  hard  time  in 
turning  out  a  really  satisfactory  electric  drill, 
that  is  of  the  reciprocating  type  such  as  is 
used  for  rock  drilling.  The  Electro-magnetic 
drill  exhibited  at  the  Show  appears  to  be 
able  to  do  the  work  judging  from  the  manner 
in  which  it  eats  into  a  solid  block  of  con- 


crete. It  is  only  necessary  to  turn  on  the 
current  and  press  the  drill  point  against  the 
rock,  twisting  it  around  meantime  so  that 


DRILLING   IN    CONCRETE 

the  blows  of  the  drill  point  do  not  fall  all 
the  time  in  the  same  spot.  The  advantage 
of  an  electric  drill  for  quarry  and  mine  work 
lies  in  the  fact  that  electric  current  carried 
through  wires  and  cable  is  much  more  simple 
a^ proposition  to  handle  than  is  a  compressed 
air  system,  also  more  economical  for  there  is 
less  waste. 


Electric  Laundry 

One  of  the  many  features  of  the  Simplex 
Electric  Heating  Company's  exhibit  which 
was  of  never-failing  interest  to  visitors  at  the 
Show  was  the  electric  laundry.  This  laundry 
was  complete  in  every  respect  as  far  as  the 
ironing  and  finishing  were  concerned.  The 
laundry  workers,  four  of  them,  attired  in 
spotless  linen,  "did  up"  the  various  articles 
of  apparel  before  the  eyes  of  the  spectators. 
Of  course,  only  electric  irons  were  used. 
There  were  no  soot  or  ill-smelling  gases  and 
the  irons  were  always  ready  on  the  instant 
that  they  were  needed  and  at  just  the  right 
temperature.  There  were  many  questions 
asked  concerning  "just  how  an  electric  iron 
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works."  Well,  if  you  can  understand  how 
an  electric  incandescent  lamp  operates  you 
can  understand  the  iron.  We  know  when 
electricity  is  passed  through  a  restricted  por- 
tion of  its  circuit,  such  as  the  very  fine  fila- 


DEMONSTRATING   THE   ELECTRIC   LAUNDRY 

ment  of  a  lamp,  that  the  resistance  en- 
countered, you  may  call  it  electrical  friction 
if  you  desire,  causes  heat  to  be  developed 
which  raises  the  temperature  to  the  point  of 
incandescence.  In  the  base  of  the  electric 
iron  there  are  concealed  what  are  called 
heating  elements  which  consist  of  fine  wires 
or  ribbons  of  metal  which  correspond  to  the 
filament  of  an  incandescent  lamp.  The 
current  comes  down  one  wire  of  the  flexible 
cord,  passes  through  the  high  resistance  heat- 
ing element  and  out  through  the  other  wire. 
The  heating  element  then  becomes  very  hot 
and  this  heat  is  communicated  to  the  iron. 


Showing  the  Effect  of  Different 

Illuminants 


There  is  all  the  difference  in  the  world 
between  the  various  kinds  of  electric  lights 
when  it  comes  to  bringing  out  color  values. 
An  admirable  way  of  showing  this  difference 
was  displayed  in  the  exhibit  of  the  Electrical 
Testing  Laboratories.  In  a  long  case,  lined 
and  covered  with  black  cloth  and  divided 
into  six  separate  compartments  were  situ- 
ated six  different  kinds  of  electric  lights — 


the  mercury  vapor  lamp,  flaming  arc,  in- 
tensive carbon  arc,  Nernst  lamp,  tungsten 
lamp  and  carbon  filament  incandescent 
lamp.  These  lamps  were  located  each  in 
a  separate  compartment  with  no  mingling 
of  light  between.  Through  the  whole  case, 
from  end  to  end  traveled  an  endless  belt 
made  up  of  different  colored  ribbons,  passing 
continuously  under  all  the  different  lights. 
This  showed  very  clearly  how  the  different 
lights  would  bring  out  the  various  colors. 
The  mercury  vapor  lamp,  for  instance, 
showed  none  of  the  red  colors  for  there  are 


SHOWING  THE   EFFECT  OF  DIFFERENT 
ILLUMINANTS 

no  red  rays  in  its  light.  The  tungsten  lamp 
showed  all  the  colors  probably  the  nearest 
to  their  correct  relation,  for  the  light  from 
the  tungsten  lamp  very  nearly  approaches 
sunlight  in  character,  it  being  almost  clear 
white. 


Portable  Garage 


To  illustrate  the  simplicity  of  charging  the 
batteries  of  an  electric  automobile  by  means 
of  a  mercury  arc  rectifier  a  portable  garage 
was  erected  in  the  .Annex  of  the  Coliseum. 
The  little  portable  house  was  large  enough 
to  contain  an  electric  vehicle  together  with 
the  charging  apparatus  which  latter  was  in 
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PORTABLE  GARAGE 

operation  at  all  times  for  the  visitors  to  see. 
The  rectifier  takes  the  ordinary  alternating 
electric  current  which  is  most  commonly  used 
for  lighting  purposes  and  converts  it  into 
direct  current  (current  which  flows  con- 
stantly in  one  direction)  which  is  the  only 
kind  that  will  charge  a  battery. 


Manhole  for  Underground  Cable 
System 


In  any  city  there  are  miles  and  miles  of 
electric  cables  running  underneath  the 
ground  through  conduits.  You  will  realize 
that  all  the  ramifications  of  this  conduit  sys- 


tern  make  it  necessary  to  provide  frequent 
openings  or  wells  called  manholes  to 
facilitate  drawing  in  the  sections  of  cable, 
making  splices,  joining  on  branch  cables, 
etc.  One  of  the  unique  exhibits  at  the  Show 
consisted  of  a  vertical  section  of  a  manhole, 
with  conduits  leading  into  it  and  with  sections 
of  cables  joined  together  exactly  ^as  you 
would  see  them  if  you  were  to  be  let  down 
into  one  of  the  manholes  in  the  street.  A 
view  of  the  system  of  manhole  construction 
is  shown  in  the  cut  and  is  that  of  G.  M. 
Gest. 


Laboratory  Furnace 


Talk  about  heat!  Electricity  will  make 
about  the  fiercest  heat  imaginable.  The 
electric  arc  as  is  well  known  reaches  the 
highest  temperature  that  can  be  obtained 
in  any  way,  but  it  is  not  always  adaptable, 
so  other  forms  of  electric  furnaces  have  been 
devised.  The  Hoskins  electric  laboratory 
furnace  shown  in  one  of  the  exhibits  was 
going  full  blast,  and  as  one  gazed  into  its 


A    MANHOLE    TN    CONDUIT   CONSTRUCTION 


LABORATORY   FURNACE 

white-hot  interior  it  was  hard  to  imagine  that 
the  inferno  within  was  created  by  electricity 
flowing  through  fine  resistance  wire  con- 
cealed behind  the  fire  brick  lining.  This 
wire  is  composed  of  an  alloy  of  nickel  and 
chromium  having  an  electrical  resistance  10 
times  that  of  platinum.  Ordinary  wire 
would  be  buraed  up  in  a  short  time,  but  the 
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special  alloy  has  a  very  remarkable  resistance 
to  oxidation.  The  space  between  the  em- 
bedded resistance  wire  and  the  furnace  casing 
is  filled  with  divided  pure  silica,  a  poor  heat 
conducting  material.  This  prevents  any 
serious  loss  of  heat  through  the  furnace  walls. 


Automatic  Smoke  Recorder 


One  of  the  distinctly  new  things  at  the 
show  was  the  Hamler-Eddy  smoke  recorder 
which  shows  with  infallible  accuracy  to  just 
what  extent  a  stack  is  smoking  at  any  hour 
and  any  minute  during  the  day.  It  may  be 
located  right  in  the  boiler  room  where  the 
fireman  can  watch  it  closely  and  govern 
his  firing  thereby.  He  doesn't  need  to  walk 
half  way  around  the  block  to  see  if  his 
stack  is  clean  or  smoking. 

The  Eddy  machine  produces  a  picture  of 
the  condition  of  the  chimnev  on  the  roll  of 
ruled  paper  which  you  see  on  the  vertical 
drum.  This  roll  revolves  at  a  constant  rate 
and  the  screw  carries  it  down  one  space  every 
hour.     Rubbing  just  over  the  surface  is  a 


AUTOMATIC    SMOKE    RECORDER 

specially  constructed  nozzle-like  arrangement 
seen  at  the  left.  Through  this  nozzle  and 
against  the  paper  are  constantly  being  blown 
little  pufTs  of  the  air  and  smoke  drawn  from 
the  chimney  through  a  small  pipe.  The 
little  cylindrical  arrangement  under  the  paper 
roll  is  the  pump  which  draws  in  the  smoke. 
The  little  globes  and  tubes  of  glass  are  for 
taking  out  any  moisture  which  may  be  in 
the  air  so  that  the  nozzle  will  not  become 
clogged  with  damp  soot.  The  motor  at  the 
right  runs  the  pump  and  turns  the  paper  roll. 


When  the  chimney  is  smoking  heavily  a 
heavy  black  line  is  left  on  the  paper  at  that 
particular  hour  and  minute.  ^*hen  there 
is  no  smoke  the  paper  is  left  clean;  and  there 
are  all  gradations  between.  The  chief  engi- 
neer examines  these  sheets  at  his  leisure. 
If  they  are  fairly  white  and  clean  he  does 
not  fear  a  visitation  from  the  smoke  inspec- 
tor. On  the  other  hand  if  they  are  covered 
with  black  lines  he  comes  down  on  the  fire- 
man "like  a  ton  of  brick." 


The  Inscrutable  Turk 


At  the  booth  of  the  Empire  Vacuum  Com- 
pany a  genuine  Turk  performed  the  work  of 
demonstrating  the  cleaner.  Possibly  this 
was  done  because  Turks  and  rugs  have  be- 


THE    INSCRUTABLE    TURK 

come  so  closely  allied  with  one  another  in  the 
public  mind.  This  vacuum  cleaner  is  con- 
tained in  a  neat  case  and  can  easily  be  moved 
from  room  to  room,  its  lightness  being  one 
of  the  features.     It  is  called  the  Imperial. 
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Will  Scandinavia  Fertilize  the 
World? 


Recent  estimates  of  the  water  power 
available  in  the  principal  European  countries 
show  that  Norway  and  Sweden  each  have 
some  seven  million  horsepower  available, 
Moreover  this  water  supply  is  unusually  con- 
stant throughout  the  year,  owing  to  the  high 
altitude  of  the  water  sources  and  the  abun- 
dant rainfall. 

Between  them,  Norway  and  Sweden 
probably  nave  more  available  water  power 
than  Great  Britain,  Germany,  France  and 
Italy  combined.  But  these  last  four  are 
manufacturing  countries,  which  Sweden  and 
Norway  can  hardly  expect  to  be.  The 
scant  population  alone  precludes  extensive 
manufacturing.  For  instance,  four-fifths  of 
Norway's  area  consists  of  "bare  mountains 
and  forests;  in  the  rest  of  the  area  the  popu- 
lation averages  less  than  a  hundred  per 
square  mile,  with  three  horsepower  of  water 
available  for  every  man,  woman  and  child 
in  the  nation. 

What,  then,  are  these  countries  to  do  with 
the  enormous  water  powers  which  are  now 
used  to  so  slight  an  extent?  Perhaps  the 
answer  is  to  be  read  in  the  start  already 
made  towards  what  our  scientists  call  "the 
fixation  of  nitrogen,"  which  means  the 
fastening  of  nitrogen  to  some  base  which  will 
make  it  easily  transported  to  distant  farm 
and  pasture  lands  for  use  as  a  fertilizer. 
Nitrogen  forms  about  four-fifths  the  volume 
of  our  air,  from  which  it  can  readily  be  sepa- 
rated by  a  sort  of  electrical  furnace  operated 
at  a  high  voltage. 

Unlike  most  manufacturing  processes,  the 
fixation  of  nitrogen  requires  very  few  men  in 
proportion  to  the  power  used,  so  it  would 
seem  to  fit  the  conditions  in  these  two 
northern  countries.  The  demand  for  fer- 
tilizers is  steadily  growing  and  suitable 
nitrates  for  these  can  readily  be  made  elec- 
trically, so  with  the  spare  power  available 
in  the  Scandinavian  lands,  we  may  look  to 
these  countries  to  become  large  exporters  of 
these  semi-electrical  products  before  another 
decade  is  over. 


What  the  Germans  Call   Fuse-Plugs 


Why  do  we  use  so  curt  and  unmusical  a 
term  as  "Fuse  Plug"  to  designate  the  re- 
movable part  of  the  safety  devices  used  on 


our  lighting  circuits?  We  wonder  what  the 
Germans  think  of  so  short  a  term  for  this 
article.  They  call  it  a  "  Siiverwire-Melt- 
stopper"  (Silberdraht-Schmeltzstoepsel)  or 
sometimes,  for  short,  merely  a  Silverwire- 
stopper!  Is  not  that  truly  a  musical  term 
compared  with  "fuse  plug"? 


Electrifying  Oil  Lamps 


The  difficulty  of  converting  some  of  the 
older  folks  to  the  use  of  really  up-to-date 
lighting  fixtures,  is  instanced  by  the  accom- 
panying cut  taken  from  a  recent  catalog  of  a 
fixture  manufacturer  at  Mainz,  which  is  one 

of  the  most  ancient 
cities  in  Germany.  It 
shows  an  attachment 
by  which  an  incan- 
descent drop  light  is 
substituted  for  the 
kerosene  lamp  in  a 
heavy,  old  fashioned 
hanging  lamp.  Just 
what  is  gained  by  re- 
taining the  cumber- 
some structure  of  the 
old  lamp  frame,  may 
be  hard  for  some  to 
understand.  It  prob- 
ably pleases  the  fancy 
of  older  ones  who  do 
not  like  to  part  with 
familiar  fixtures  even 
when  yielding  to  the 
introduction  of  a  mod- 
ern illuminant,  and  it 
may  take  another  de- 
cade to  introduce 
equally    modern    fix- 


AN  ELECTRIFIED 
OIL  LAMP 


ture  into  these  same  homes. 


There's  a  Poet  at  Nauvoo 


The  news  of  the  proposed  Mississippi 
dam  at  Keokuk,  which  will  bring  cheap 
electric  power  to  Burlington  and  other  nearby 
towns,  has  enthused  a  young  Tennysonian  in 
the  old  Mormon  town,  who  breaks  forth 
thus: 

"Ring  out,  wild  bells,  ring  in  the  new, 
It  means  a  Trolley  for  Nauvoo. 
Ring  out,  ye  bells!     Ye  whistles,  blow; 
We'll  get  the  power  we've  needed  so. 
Our  dream's  come  true,  'tis  no  "wind-jam" 
They're  going  to  build  the  Great  Big  Dam!" 


Elementary  Electricity 

By  PROF.  EDWIN  J.  HOUSTON,  A.  M.,  PH.  D.,  (Princeton) 


CHAPTER    XXIII. THE    ELECTRIC    MOTOR. 


Like  the  dynamo- electric  machine,  the 
electric  motor  was  the  invention  of  Faraday, 
who  produced  it  in  1821,  about  ten  years  be- 
fore the  dynamo-electric  machine.  The  in- 
vention of  the  electric  motor  was  made 
shortly  after  Oersted's  discovery  of  the  man- 
ner in  which  magnetism  can  be  produced 
from  electricity,  which,  as  will  be  remem- 
bered, was  about  1820. 

The  electric  motor  nearly  equals  the  dy- 
namo-electric machine  in  commercial  im- 
portance. This  can  be  readily  seen  from 
the  great  extent  to  which  the  electric  motor 
is  now  employed  in  machine  shops,  mills 
and  similar  locations  for  the  individual  driv- 
ing of  tools  and  machines;  from  its  employ- 
ment in  street-car  trolley  systems  and  elec- 
tric locomotives;  for  the  driving  of  electric 
fans,  as  well  as  for  the  many  varied  pur- 
poses the  reader  may  readily  recall. 

Faraday's  original  motor  was  such  a  puny, 
insignificant  device  that  no  one  then  could 

have  imagined  the 
enormous  growth  it 
afterwards  was  to 
have  in  size,  number 
and  the  variety  of  its 
applications.  As 
shown  in  .Fig.  151  it 
consisted  of  a  wire 
(a  b),  so  suspended 
at  its  upper  end,  (a) 
as  to  be  free  to  move 
around  the  pole  (N) 
of  a  permanent  mag- 
net (N  S).  This 
magnet  was  placed 
in  a  glass  tube 
and  mercury  poured 
around  it  so  as  to 
leave  the  pole  (N) 
fig.  151.  faraday's  partly  [projecting 
original  motor     above   the    mercury 

surface.  The  lower 
end  (b)  of  the  wire  dips  into  the  mercury. 
As  long  as  no  electric  current  is  flowing 
through  the  movable  wire,  it  remains  sta- 
tionary, but  as  soon  as  an  electric  current 
is  passed  through  it,  as  by  means  of  the  cir- 
cuit wires  shown  at  (+)  and  ( — ),  it  begins  to 


rotate  around  the  pole  of  the  magnet,  and 
this  rotation  will  continue  as  long  as  the  cur- 
rent passes.  Since  the  lower  end  (b)  of  the 
wire  dips  below  the  surface  of  the  mercury, 
in  all  positions,  the  current  continually 
passes  as  the  wire  continuously  rotates 
around  the  magnet  pole. 

The  direction  of  rotation  of  the  wire  (a  b), 
called  an  active  conductor,  while  the  current 
is  passing  through  it,  depends  on  two  cir- 
cumstances; i.  e.: 

(1)  On  the  direction  of  the  flux  of  the 
magnet. 

(2)  On  the  direction  of  the  circular  flux 
around  the  active  conductor. 

The  direction  of  rotation  of  an  active  con- 
ductor can  therefore  be  readily  changed 
either  by  changing  the  polarity  of  the  magnet 


FIG.  I52.    THE  PRINCIPLE  OF  THE  ELECTRIC 

MOTOR 

or  by  changing  the  direction  in  which  the 
current  flows  through  the  active  conductor. 
The  force  that  causes  the  rotation  of  an 
active  conductor  is  known  as  the  electro- 
dynamic  force.  It  may  be  defined  as  the 
mechanical  force  that  is  exerted  on  a  con- 
ductor, placed  in  a  magnetic  field,  as  long 
as  an  electric  current  flows  through  it.  The 
electro-dynamic  force  is  due  to  the  inter- 
action of  the  flux  of  the  magnet  and  the  flux 
of  the  conductor;  for,  as  can  be  shown,  mag- 
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netic  fluxes  attract  or  repel  one  another  ac- 
cording to  the  direction  in  which  they  are 
passing.  This  is  not  unlike  the  attractions 
and  repulsions  produced  by  electric  charges. 

In  Fig.  152,  the  active  conductor  is  repre- 
sented by  (a  b),  and  the  magnet  pole  around 
which  it  is  placed  at  (N).  The  magnetic 
flux  will  come  out  from  the  north  pole  (N) 
in  the  directions  indicated  by  the  arrows, 
and  after  passing  through  the  surrounding 
space  will  re-enter  at  the  south  pole  (S). 
This  latter,  however,  is  not  shown  in  the 
figure. 

At  the  same  time  on  the  passage  of  an 
electric  current  through  the  movable  con- 
ductor (a  b)  will  produce  the  characteristic 
circular  flux  or  streamings  as  indicated.  It 
is  the  mutual  interaction  of  these  two  fluxes 
that  produces  the  electro-dynamic  force  and 
therefore  results  in  continuous  rotation  of 
the  active  conductor. 

The  value  of  the  electro-motive  force  de- 
pends on  the  amount  of  flux  produced  by 
the  magnet  and  that  produced  by  the  active 
conductor.  This  force  can  therefore  be  in- 
creased either  by  increasing  the  strength  of 
the  field  magnet  (A)  or  the  strength  of  the 
current  that  flows  through  the  active  con- 
ductor. Since,  however,  in  all  practical 
electric  motors,  the  field  magnets  are  ener- 
gized by  electric  currents,  the  electro- 
dynamic  force  of  a  motor  can  be  increased  by 
increasing  the  strength  of  the  electric  current 
that  drives  it. 

The  electric  motor  assumes  a  great  variety 
of  forms,  but  practically  all  of  them  are  based 
on  Faraday's  simple  device  above  described 
and  shown. 

It  has  long  been  known  that  the  unlike 
poles  of  magnets  attract,  and  their  like 
poles  repel  one  another.  Repeated  efforts 
were  made,  many  years  ago,  to  pro- 
duce a  continuous  rotation  by  the  at- 
traction of  the  opposite  poles  of  steel  mag- 
nets when  aided  by  the  repuision  of  their 
similar  poles.  These  efforts  have  all  been 
unsuccessful  for  the  following  reason: 

There  is  no  difficulty  in  causing  either 
pole  of  a  magnet  to  attract  the  opposite  pole 
of  another  magnet.  Nor  is  there  any  dif- 
ficulty in  causing  the  pole  of  a  magnet  to  be 
repelled  by  the  similar  pole  of  another  mag- 
net. The  difficulty  was  in  changing  the 
polarity  of  the  magnets.  Before  the  dis- 
covery of  Oersted  in  1820,  as  to  how  magnet 
poles  can  be  produced  by  electric  currents, 
and  changed  by  changing  the  direction  of 


the  electric  currents  through  the  magnetiz- 
ing coils  no  means  were  known  whereby,  the 
magnet  after  it  had  drawn  another  magnet, 
or  a  piece  of  soft  iron  to  its  poles,  could  be 
caused  to  lose  its  magnetism  and  acquire 
an  opposite  magnetism,  so  as  to  produce 
repulsion.  As  soon,  however,  as  Oersted 
showed  how  the  polarity  of  a  magnet  can 
be  instantly  changed  by  changing  the  di- 
rection of  electric  currents  through  the  mag- 
netizing coil,  it  was  comparatively  easy  to 
obtain  continuous  rotary  motion  by  mag- 
netic attractions  and  repulsions. 

It  is  not  surprising,  therefore,  that,  almost 
immediately  after  the  announcement  of 
Oersted's  discovery,  a  number  of  scientific 
men  began  working  on  the  invention  of 
the  electric  motor.  Two  of  the  most  dis- 
tinguished of  these  workers  were  Dr.  Wol- 
laston  and  Michael  Faraday. 

Faraday's  early  form  of  electric  motor, 
consisting  as  it  did  of  but  a  single  conducting 
loop,  was  of  extremely  feeble  power.  In  the 
motors  produced  today  it  is  easy  greatly  to 
increase  the  amount  of  electro-dynamic  force 
by  placing  a  number  of  conducting  loops  at 
equal  distances  apart  on  the  movable  part 
of  the  motor  or,  as  it  is  called,  the  armature. 
When  such  an  armature  with  its  numerous 
loops  is  placed  in  the  flux  produced  by  power- 
ful field  magnets,  these  loops,  excited  by  the 
current  that  drives  the  motor,  have  electro- 
dynamic  forces  set  up  in  them  that  result  in 
a  rotation  in  such  a  manner  as  to  move  them 
into  a  position  in  which  each  encloses  the 
greatest  amount  of  flux  it  can  hold,  and  no 
further  motion  will  cause  this  amount  of  flux 
to  vary.  As  soon  as  this  occurs  the  electro- 
dynamic  force  ceases.  If  therefore  a  con- 
tinuous rotation  is  to  be  obtained,  the 
direction  of  the  current  in  one  or  more  of 
the  loops  must  be  reversed.  This  is  effected 
by  the  action  of  a  commutator  that  changes 
the  direction  of  the  current  through  the  loops 
at  the  moment  they  arrive  at  a  position  when 
the  force  on  them  ceases. 

In  all  cases  the  amount  of  work  done  by 
the  moving  loops  will  depend  on  the  strength 
of  the  driving  current  passing  through  them 
as  well  as  on  the  quantity  of  flux  per  second 
that  is  introduced  into  or  removed  from  the 
loops  in  a  given  time. 

It  is  possible,  as  in  the  case  of  Faraday's 
early  devices,  to  construct  electric  motors 
that  produce  a  continuous  rotary  motion 
when  completely  destitute  of  iron  or  steel. 
But   in   order   to   produce   electro-dynamic 
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forces  sufficiently  powerful  for  industrial 
work,  the  amount  of  flux  must  be  increased 
by  the  introduction  of  soft  iron  or  steel  into 
the  magnetic  circuit.  As  already  described 
in  a  previous  chapter,  the  increase  in  the 
amount  of  flux  thus  ensured  depends  not 
only  on  the  decrease  in  the  magnetic  re- 
luctance or  resistance  of  the  circuit  due  to 
the  presence  of  the  iron  or  steel,  but  espe- 
cially to  the  flux  due  to  the  aligned  or 
structural  M.  M.  F.  of  the  soft  iron  or  steel. 

The  increased  power  of  electric  motors 
containing  iron  or  steel  in  the  cores  of  their 
armatures  and  field  magnets  led  at  a  com- 
paratively early  date  to  the  production  of 
a  number  of  motors  of  this  type.  Among 
these  may  be  mentioned  a  motor  invented 
by  Jacobi  in  1834,  of  sufficient  power  to 
drive  a  ten-oared  boat  twenty-eight  feet  in 
length,  and  seven  and  a  half  feet  in  breadth, 
by  means  of  paddle  wheels.  It  was  loaded 
with  twelve  to  fourteen  people,  on  one  of 
the  rivers  of  Russia,  and  progressed  at 
the  rate  of  three  miles  an  hour  against  the 
current.  The  electricity  employed  for  the 
driving  power  was  obtained  by  means  of  a 
battery  of  series-connected  Bunsen  cells. 

Another  early  electric  motor  of  still  greater 
power  was  invented  in  1850  by  Professor 
Page  of  the  Smithsonian  Institution  of 
Washington,  D.  C.  The  field  magnets  con- 
sisted of  two  solenoidal  coils  provided  with 
movable  armature  cores  of  soft  iron.  When 
the  driving  current  was  sent  alternately 
through  these  coils  the  cores  were  succes- 
sively attracted  or  drawn  into  the  coils 
through  which  current  was  passing.  As 
soon  as  one  core  had  been  drawn  half-way 
down  into  its  coil,  the  motion  was  stopped, 
the  current  being  cut  off  from  this  coil  and 
switched  into  the  other  coil,  when  its  core 
was  then  drawn  towards  it.  The  see-saw 
movement  thus  produced  was  employed  by 
suitable  means  to  rotate  a  wheel,  the  solenoid 
coils,  with  their  iron  cores  or  plungers,  acting 
like  the  cylinders  of  a  steam  engine,  with 
their  reciprocating  pistons. 

It  is  interesting  to  note  that  Page's  electro- 
magnetic motor  was  employed  on  the  29th 
of  April,  1851,  on  the  Baltimore  &  Ohio 
Railroad's  tracks  to  drive  a  car  between 
Washington  and  a  nearby  town  ten  miles 
distant.  The  driving  power  was  a  battery 
of  100  cells  of  Groves'  nitric  acid  type. 

Neither  the  Jacobi  nor  the  Page  motors 
were  successful  in  commercial  practice. 
This  was  not  so  much  due  to  fault  of  design 


or  construction,  as  to  the  fact,  that  the 
voltaic  batteries  employed  for  furnishing  the 
driving  current  were  unable  to  produce  the 
current  either  continuously  or  cheaply. 
This  eventually  caused  the  abandonment  of 
electric  motors  driven  by  voltaic  batteries. 
Improvements  in  the  construction  and 
operation  of  dynamo-electric  machines  were 
attended  by  marked  improvements  in  the 
design  of  electric  motors,  so  that  today  there 
are  in  actual  use  a  great  variety  of  motors 
far  better  in  construction  and  operation  than 
any  of  the  earlier  forms. 

The  principal  parts  of  an  electric  motor 
of  the  direct  current  type  today  consist  of 
an  armature  and  the  field  magnets.  The 
armature  contains  a  number  of  wires  or 
conductors  corresponding  with  the  conduc- 
tor (a  b)  of  Faraday's  early  motor.  The 
field  magnets  are  electro-magnets  excited  by 
the  driving  current.  Besides  the  armature 
and  the  field  magnets,  brushes  must  be  pro- 
vided for  leading  the  driving  current  into 
and  out  of  the  armature.  These  three  parts 
of  a  motor,  the  armature,  the  electro-mag- 
nets and  the  collecting  brushes,  correspond 
to  similar  parts  of  the  dynamo. 

In  the  electric  motor  it  is  generally  the 
armature  that  revolves  and  the  field  magnets 
that  are  stationary.  In  some  cases,  how- 
ever, the  reverse  is  true.  The  armature  is 
stationary  and  the  field  magnets  revolve. 
This  is  especially  so  in  some  forms  of  alter- 
nating-current motors  in  which  no  little  dif- 
ficulty sometimes  exists  as  to  which  part  may 
properly  be  called  the  armature,  and  which 
the  field  magnets.  In  order  to  avoid  this 
difficulty  the  part  that  rotates  is  called  the 
rotor,  and  the  part  that  remains  stationary, 
the  stator. 

There  are  many  points  of  resemblance  be- 
tween the  dynamo  and  the  electric  motor. 
In  the  dynamo,  in  order  to  generate  E.  M. 
F.s  in  the  armature  loops,  they  must  be 
rotated  in  the  magnetic  flux  of  the  field 
magnets,  so  as  alternately  to  fill  and  empty 
them  with  flux.  When  the  E.  M.  F.,  so  pro- 
duced, set  up  an  electric  current  in  these 
loops,  a  considerable  force  must  be  applied 
to  the  armature  in  order  to  turn  it.  This 
force  is  necessary  in  order  to  overcome  the 
electro-dynamic  force  produced  in  the  arma- 
ture loops  by  the  interaction  of  their  fluxes 
with  the  flux  of  the  field  magnets.  In  other 
words,  a  dynamo-electric  machine  acts  also 
as  a  motor,  and  produces  electro-dynamic 
forces  that  tend  to  oppose  the  force  driving  it 
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In  a  similar  manner,  when  an  electric 
motor  has  a  current  passed  through  its  arma- 
ture coils,  the  armature  is  rotated  under  the 
influence  of  the  electro-dynamic  force. 
But  its  rotation  through  the  field  sets  up 
electro-motive  forces  just  as  if  the  armature 
had  been  rotated  through  the  flux  by  means 
of  a  pulley.  These  electro-motive  forces, 
however,  are  oppositely  directed  as  regards 
the  electro-motive  forces  that  are  sending 
the  current  through  the  armature  and  the 
external  circuit.  They  are,  therefore,  known 
as  counter-electro-motive  force.  In  other 
words  an  electric  motor  acts  also  as  a  dynamo 
and  produces  the  electro-motive  forces 
counter  in  direction  to  those  of  the  driving 
current. 

It  is  by  reason  of  the  above  facts  that  any 
dynamo  is  capable  of  acting  as  a  motor; 
and,  conversely,  any  motor  is  capable  of 
acting  as  a  dynamo,  or,  in  other  words,  the 
two  devices  are  reversible.  This  was  shown 
during  the  Vienna  Exposition  in  1873.  A 
Gramme  dynamic-electric  machine  driven 
to  produce  electric  current,  was  caused  to 
drive  a  second  dynamo-electric  machine  as 
a  motor  placed  at  a  distance  from  the  gen- 
erator and  connected  with  it  by  an  electric 
circuit. 

The  importance  of  the  above  general  prin- 
ciple can  be  readily  understood  from  its 
application  to  the  electric  transmission  of 
power,  since  by  this  means  it  is  possible  to 
employ  dynamos  or  generators  at  one  end 
of  a  line  where  power  is  cheap,  as  for  example 
at  a  waterfall,  and  transmit  the  current  so 
produced  to  the  other  end  of  the  line,  where 
by  passing  it  through  another  dynamo, 
drives  it  as  a  motor.  In  this  way  it  is  pos- 
sible practically  to  utilize  the  energy  of  cheap 
water  power,  convert  it  into  electric  energy 
and  transmit  it  to  almost  any  distance. 

Direct-current  motors  can  be  divided  into 
three  different  classes  according  to  the  con- 
nection between  the  circuits  of  their  field 
magnets  and  armatures,  or  according  to  the 
number  of  coils  of  wire  on  the  field-magnet 
cores.  These  classes  include  shunt-wound 
motors,  series-wound  motors,  and  com- 
pound-wound motors,  motors  that  agree 
practically  in  construction  with  the  series- 
wound,  shunt-wound,  and  compound-wound 
generators  referred  to  in  the  chapter  on  the 
dynamo-electric  machines. 

The  counter  electro-motive  force  pro- 
duced by  a  motor  while  rotating  under  the 
influence   of  a   driving  current  through   its 


armature  coils  acts  as  a  spurious  or  false 
resistance,  so  as  to  oopose  the  passage  of 
the  driving  current.  Consequently,  as  the 
speed  of  an  electric  motor  increases  the 
strength  of  its  driving  current  becomes  less, 
until,  when  a  certain  maximum  speed  is  at- 
tained very  little  current  passes.  When, 
however,  a  load  is  placed  on  the  motor,  that 
is,  when  it  is  caused  to  do  work,  its  speed 
of  rotation  is  reduced  and  the  counter  elec- 
tro-motive force  is  decreased,  so  that  the 
amount  of  driving  current  increases.  In  this 
manner  the  load  on  an  electric  motor  auto- 
matically regulates  the  current  required  to 
drive  it.  In  this  way  electric  motors  are 
extremely  economical  in  operation. 

Generally  speaking  the  losses  occurring  in 
electric  motors  are  similar  to  those  in 
dynamo-electric  machines.  They  arise  from 
mechanical  friction;  magnetic  friction  or 
hysteresis;  i.  e.,  from  the  expenditure  of 
energy  in  reversing  the  magnetism  in  the 
iron  or  steel  of  the  motor;  and  from  electric 
losses  due  to  the  production  of  eddy  or 
foucault  currents  in  the  iron  or  steel  of  their 
cores,  or  in  the  copper  of  their  armature  loops. 

Of  late  years  alternating-current  motors, 
or  those  operated  by  alternating  currents, 
have  increased  so  rapidly  that  mot6rs  of 
this  class  bid  fair  greatly  to  exceed  in  number 
direct-current  motors. 

When  two  alternating-current  motors  are 
connected  in  the  same  circuit  as  a  generator 
and  motor  respectively,  the  motor  will  not 
start  from  a  state  of  rest  as  will  a  direct- 
current  dynamo.  The  alternating  current 
motor  must  first  be  brought  up  to  the  same 
speed  as  that  at  which  the  generator  is 
rotating.  Such  motors  were  called  synchro- 
nous alternating-current  motors,  and  were 
brought  up  to  required  speed  by  means  of 
special  windings  placed  on  the  armatures 
that  permitted  them  to  act  as  direct-current 
machines  under  light  loads;  or,  the  neces- 
sary speed  was  given  to  them  by  means  of 
storage  batteries  or  auxiliary  motors.  This 
difficulty  has  been  obviated  by  the  develop- 
ment of  what  are  known  as  multiphase 
alternating  currents  employed  to  drive  what 
are  called  multiphase  motors. 

As  we  have  already  seen,  multiphase 
alternating  circuits  are  circuits  through  which 
two  or  more  independent  alternating  cur- 
rents possessing  a  difference  in  phase  are 
passing.  Alternating  current  systems  con- 
sist practically  of  two  different  kinds, 
diphase  and  triphase  systems. 
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Without  going  into  a  description  of  the 
multiphase  alternating  current  motors,  it 
is  sufficient  to  say  that  such  motors  are  con- 
structed so  that  when  the  stator  or  sta- 
tionary coils  are  traversed  by  multiphase 
currents  the  rotor  or  rotating  coils  are  set 
into  motion. 

Roughly  speaking,  multiphase  motors  can 
be  divided  into  two  classes,  both  of  which 
are  provided  with  rotating  fields.  In  one 
class  the  rotating  field  acts  on  a  magnetized 
armature  which  after  being  set  in  rotation 
keeps  in  step  or  synchronism  with  the  rotating 
held.  The  other  class  is  provided  with  a 
rotating  field  that  acts  to  induce  currents 
in  the  armature  by  the  difference  in  speed 
between  the  rotating  field  and  the  rotating 
armature.  The  armature,  therefore,  never 
quite  attains  the  speed  of  the  field  but  lags 
behind  it  by  an  amount  that  is  dependent  on 
the  load.  The  first  class  include  what  are 
known  as  synchronous,  multiphase  motors, 
and  the  second  what  are  known  as  induc- 
tion motors. 

(To   be   Continued.) 

Combining  Hand  and  Vibratory 
Massage 


Hand  massage  has  its  peculiar  advantage 
in  that  the  deftness  of  touch  of  the  skilled 
operator  and  the  certain  amount  of  personal 
magnetism  which  may  be  imparted  have  a 
soothing  effect  on  the  subject.  Likewise, 
purely  mechanical  massage  such  as  is  obtained 
by  the  electrically  operated  vibrator  has  the 


AN  ODD  ELECTRIC  VIBRATOR 

advantage  of  deeper  action  and  the  stimu- 
lating elect  of  impact  upon  the  tissues. 

In  the  unique  vibratory  massage  device 
here  shown  strapped  to  the  hand  of  the  opera- 
tor, a  new  principle  is  involved,  and  the  ad- 


vantages of  both  hand  massage  and  me- 
chanical vibration  are  secured.  The  little 
pads  strapped  to  the  back  of  the  operator's 
hand  are  made  to  vibrate  by  power  imparted 
from  an  electric  motor  through  the  agency 
of  the  flexible  shaft  shown.  These  impacts 
or  vibrations  are  transmitted  through  the 
hand  to  the  subject.  At  the  same  time  the 
effect  of  ordinary  hand  massage  is  obtained. 

"Scoop"  Reflector  for  Window 
Lighting 

In  these  days  of  constantly  increasing  cost 
of  operating  expenses  in  the  conducting  of 
a  business,  it  must  be  interesting  for  the  mer- 
chant to  realize  that  in  the  department  of 
window  lighting,  at  least,  better  results  can 
be  obtained  and  at  the  same  time  at  a  very 
great  saving  in  cost.     This  is  due  largely  to 


I 

REFLECTOR    FOR    AVERAGE    SIZED    WINDOWS 

the"  high  efficiency  tungsten  lamp^  and  ad- 
vanced ideas  in  window  illumination. 

While  reflectors  have  been  made  for  ex- 
tremely high  windows  (12  feet  or  over),  and 
for  low  windows,  that  handle  the  illumina- 
tion economically,  there  has  been  a  great 
demand  for  an  efficient  reflector  to  handle 
the  illumination  of  the  average  sized  win- 
dow to  use  with  tungsten  lamps. 

The  most  recent  development  along  this 
line  is  the  "scoop"  so  called  owing  to  its 
peculiar  shape.  It  is  a  one  piece,  pure  silver 
plated  reflector,  having  the  greatest  efficiency 

known. 

The  great  demand  by  the  merchant  is  for 
a  reflector  that  will  take  the  tungsten  lamp 
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in  pendant  position  and  numerous  inquiries 
have  been  made  for  an  appliance  of  this  kind. 
This  reflector  not  only  takes  the  lamp 
pendant,  but  is  so  designed  that  it  will 
handle  the  rays  of  light  correctly  from  the 
40,  60  or  100  watt  tungsten  lamp. 

It  is  easily  attached  to  the  ceiling,  an 
ordinary  socket  and  crowfoot  being  used  for 
this  purpose,  and  is  comparatively  inexpen- 
sive. 

As  will  be  noticed  by  its  shape,  the  win- 
dow side  of  this  reflector  comes  in  at  a  slight 
angle,  which  cuts  the  rays  of  light  sharply  at 
the  lower  window  line,  bringing  the  greater 
intensity  of  the  illumination  just  where  re- 
quired throughout  the  window  and  decreas- 
ing in  brilliancy  at  the  upper  part. 


How  to  Get  Low  Voltage  Current 

Many  times  in  experimental  work  and  also 
in  the  operation  of  electric  bells,  annunciators 
and  similar  apparatus  it  becomes  necessary 
to  reduce  the  ordinary  no  volt  alternating 
lighting  current  to,  say,  from  four  to  12  volts. 
The  accompanying  sketch  represents  a  type 


TRANSFORMER  TO  OPERATE  ELECTRIC  BELLS 

of  small  transformer  for  this  purpose,  known 
as  the  Wayne,  which,  when  connected  across 
the  no  volt  mains  gives  three  different 
voltages  from  the  secondary  terminals, 
namely,  four,  eight  and  12  volts. 

In  electric  bell  wiring,  due  to  the  fact  that 
frequently  the  bell  wires  are  run  along  the 
floor  and  are  apt  to  be  short  circuited,  this 
transformer  is  designed  so  that  it  will  run 
for  several  hours  on  dead  short  circuit  with- 
out danger  of  burning  up.  This  feature 
makes  the  transformer  especially  valuable 
for  this  class  of  work.  It  is  also  designed 
so  as  to  have  ample  capacity  for  ringing  large 
size  bells. 


The  casing  is  of  cast  aluminum  with  a 
heavy  coat  of  black  japan,  making  it  orna- 
mental and  far  more  pleasing  in  appearance 
when  installed  than  the  dry  cells  commonly 
used.  This  allows  the  transformer  to  be  in- 
stalled in  places  where  the  appearance  of  the 
dry  cells  would  not  permit  of  them  being 
placed. 


American  Exposition  in  Berlin 


Manufacturers  and  business  men  through- 
out the  country  are  displaying  a  lively  in- 
terest in  the  American  Exposition  which  is 
to  be  held  in  Berlin  during  June,  July  and 
August  of  this  year.  It  is  but  natural  that 
the  United  States  should  seek  to  hold  an 
all-American  exposition  in  Europe,  for  our 
export  trade  in  that  direction  has  reached 
splendid  proportions  and  is  constantly  in- 
creasing. 

The  Exposition  will  afford  the  electro- 
technical  industry  of  this  country  a  splendid 
opportunity  to  show  the  advance  that  has 
been  made  in  America  along  this  line. 
Americans  are  heavily  interested  in  Europe 
and  the  industry  could  be  greatly  benefited 
by  a  representative  exhibit  at  the  Exposi- 
tion. 

There  has  just  been  issued  by  the  Ameri- 
can committee,  whose  office  is  at  No.  50 
Church  street,  New  York,  an  attractively 
arranged  prospectus  of  the  Exposition, 
which,  in  addition  to  outlining  the  objects 
and  advantages  of  the  enterprise,  contains 
many  photographic  views  of  the  Exposition 
Palace  and  portraits  of  the  distinguished 
sponsors  of  the  undertaking. 

It  is  interesting  to  note  that  the  pro- 
spectus emphasizes  the  practical  benefit  of 
an  Exposition  held  in  the  heart  of  Europe 
rather  than  making  an  appeal  to  the  national 
pride  of  prospective  exhibitors.  The  book- 
let draws  attention  to  the  illustrious  auspices 
under  which  the  Exposition  is  to  be  held 
and  lays  stress  upon  the  value  this  will  have 
in  enhancing  American  interests  abroad. 
Prince  Henry  of  Prussia,  brother  of  the 
Emperor,  is  president  of  the  German  Re- 
ception Committee,  while  in  this  country 
J.  Pierpont  Morgan  is  president  of  the  com- 
mittee which  is  directing  the  work  of 
selecting  representative  exhibits.  Former 
Governor  Francis  is  first  vice  president  and 
John  Wanamaker,  the  merchant  prince, 
is  second  vice  president  of  the  committee. 
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THE  ELECTRON  THEORY  OF  ELECTRICITY 

By  DAVID  PENN  MORETON 


When  we  stand  out  of  doors  on  a  frosty 
winter  night  and  gaze  into  the  heavens  as  far 
as  our  puny  human  eyes  will  permit,  we  try 
to  obtain  a  conception  of  the  Infinite.  We  try 
as  best  we  can  to  realize  that  the  hundreds  of 
thousands  of  stars  which  we  see,  at  distances 
which  to  us  are  inconceivably  great,  are,  to  the 
universe  which  lies  beyond  and  beyond,  of  rela- 
tively no  more  importance  than  the  atoms  which 
go  to  make  up  the  water  of  the  sea.  It  is  but 
an  easy  step  then  to  imagine  that  the  universe  is 
one  immense  solid  made  up  of  atoms  which 
are  the  stars,  groups  of  these  stars,  like  our 
sun  and  its  planetary  system  forming  molecules 
as  we  conceive  of  them  in  the  study  of  chemistry 
of  physical  substances. 

However  vague  and  fantastical  the  above 
theory  may  be  it  will  be  a  help  to  us  in  under- 
standing that  substances  which  we  know  as 
solids — the  point  of  a  lead  pencil,  a  bar  of 
steel,  a  granite  mountain — may  well  within 
the  limits  of  our  imagination  be  made  up  of 
an  infinitely  great  number  of  minute  particles 
which  do  not  touch  but  are  separated  from  one 
another  by  distances  which,  compared  with 
their  diameters,  are  tremendously  great.  In 
other  words  it  is  no  more  difficult  to  compre- 
hend the  infinitely  small  than  the  infinitely 
great,  and  in  what  is  to  follow  let  us  try  and 
pin  our  imaginations  down  to  the  idea  that 
everything  which  we  see  and  know  as  solid 
matter  is  made  up  of  unseen  worlds  all  opera- 
ting according  to  Nature's  laws. — Editorial 
Note. 

There  is  no  branch  of  human  knowledge 
in  which  greater  difficulties  have  been  en- 
countered in  framing  an  adequate  theory 
than  in  the  science  of  electricity.  The  great 
variety  of  electrical  phenomena,  the  constant 


increase  in  facts  and  new  discoveries,  and 
the  intangible  nature  of  electricity  itself  have 
all  combined  to  render  the  formulation  of  a 
theory,  that  would  hold  under  all  conditions 
and  tests,  very  difficult. 

A  theory  must  fulfill  two  requirements: 
first,  it  must  register  a  large  number  of  iso- 
lated facts  in  due  order;  second,  it  must  give 
an  insight  into  the  connection  of  these  various 
facts  with  each  other  and  to  forecast  new 
facts  and  discoveries.  The  electron  theory 
of  electricity  fulfills  the  above  two  require- 
ments in  a  manner  which  no  previous  theory 
of  electrical  phenomena  has  been  able,  even 
remotely  to  approach. 

This  new  theory  gives  an  insight  into  elec- 
trical and  magnetic  phenomena  which  was 
impossible  so  long  as  we  knew  nothing  about 
the  real  nature  of  electricity.  Electricity  is 
now  treated  as  a  kind  of  subtle  fluid,  con- 
sisting of  electrons  or  very  small  corpuscles, 
something  like  thirty  thousand  times  smaller 
than  the  atoms  of  ordinary  matter.  The 
electron  theory  reduces  all  electrical  and  mag- 
netic phenomena  to  the  distribution  and 
motion  of  these  electrons.  Then  in  order  to 
understand  this  theory  we  must  first  get  a 
clear  grasp  of  thejiature  and  properties  of 
the  electron. 

An  electron  is  the  smallest  electrified 
body  capable  of  separate  existence.  Its  mass 
is  approximately  .6ixio27  grams.  It  may 
be  explained  that  io27  means,  to  the 
mathematician,  one  divided  by  10  raised  to 
the  27th  power,  or  in  other  words,  one 
divided  by  10  with  26  more  ciphers  added. 
This  is  certainly  contemplating  almost  the 
infinitely  small  when  it  is  remembered  that 
a  thousand  grams  equals  only  2.2  pounds. 
The  radius  of   an   electron   is  estimated  at 
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>  io"13  centimeters.  The  charge  it  possesses 
consists  of  what  has  been  called  "negative 
electricity" — the  electricity  possessed  by  a 
piece  of  sealing-wax  that  has  been  rubbed 
with  wool.  This  electron  has  a  fundamental 
property  which  distinguishes  it  from  ordi- 
nary matter,  it  repels  another  electron  in- 
stead of  attracting  it,  as  two  particles  of 
matter  would  do.  If  it  were  possible  to 
place  two  electrons  one  centimeter  apart  in 
a  vacuum  there  would  be  a  force  of  repulsion 
of  something  like  i.i6xio~19  dynes,  which 
in  every  day  language  is  something  like  a 
quadrillionth  of  a  pound.  (The  dyne  is 
the  force  which,  acting  for  one  second  on  a 
mass  of  one  gram,  will  produce  a  speed  of 
one  centimeter  per  second.) 

This  force  is  extremely  small  in  comparison 
to  any  the  greater  majority  of  persons  may 
"  have  in  mind.  It,  however,  is  enormous 
when  compared  to  the  gravitational  attrac- 
tion, which  accounts  for  the  weight  of  bodies 
on  the  earth's  surface  and  the  motion  of  all 
heavenly  bodies.  The  force  between  the 
two  electrons  is  approximately  io43  (io 
multiplied  by  itself  43  times)  times  as  great 
as  the  gravational  attraction. 

The  following  imaginary  experiment  may 
illustrate  to  a  better  advantage  the  relation 
of  the  two  forces.  If  two  masses,  say  of 
lead,  weighing  one  gram  each,  were  placed 
one  centimeter  apart  they  will  attract  each 
other  with  a  force  of  6.6xio~8  dynes,  which 
is  entirely  too  small  for  any  known  instru- 
ment to  measure.  But  let  two  grams  of 
negative  electricity  be  placed  one  centimeter 
apart  and  there  will  be  a  force  repelling  the 
two  of  approximately  31.4X1034  dynes  or 
about  320  quadrillion  tons.  If  now  one 
gram  of  the  electricity  be  replaced  by  an 
electron  the  force  repelling  the  two  will  be 
approximately  194  million  dynes. 

From  the  above  it  is  quite  evident  we  are 
dealing  with  a  very  minute  quantity  of  free 
electricity  in  all  ordinary  electrical  phe- 
nomena. The  amount  can  be  approximately 
determined  in  the  following  way.  The  laws 
of  electrolysis  state  that  every  atom  of  matter 
is  capable  of  uniting  with  a  definite  quantity 
of  electricity,  it  does  not  depend  upon  the 
nature  of  the  element,  but  is  directly  pro- 
portional to  its  chemical  valency.  If  hydro- 
chloric acid  is  decomposed  by  electrolysis 
each  atom  of  chlorine  carries  to  the  anode 
a  definite  quantity  of  negative  electricity  and 
this  quantity  is  measurable  with  a  galvano- 
meter.    The  weight   of   the  chlorine  given 


up  by  the  acid  and  the  weight  of  the  chlorine 
atom  will  furnish  a  means  of  calculating  the 
quantity  of  electricity  transferred  by  each 
atom  of  chlorine.  This  quantity  of  elec- 
tricity corresponds  to  one  electron  as  near 
ac  can  be  determined  by  the  above  method. 
This  leads  to  the  conclusion  that  every 
chlorine  atom  in  the  electrolytic  cell  has  an 
electron  associated  with  it,  and  in  such  a 
manner  that  it  can  be  detached  when  a  finite 
force  is  brought  to  bear  upon  it. 

Other  elements  as  well  as  chlorine,  such 
as  hydrogen  and  the  metals,  do  not  carry 
this  electron  with  them  when  they  are  in  the 
normal  state,  hence  they  are  not  charged. 
Each  one  of  the  atoms  contains  a  certain. 
number  of  electrons,  buj  they  produce  no 
external  effect,  it  being  compensated  by  some 
force  within  the  atom  which  is  called  posi- 
tive electricity.  Hence  when  a  body  has  an 
excess  of  electrons  it  is  said  to  be  negatively 
charged  and  when  there  is  a  deficiency  of 
electrons  the  body  is  said  to  be  positively 
charged.  When  a  ball  is  charged  the  elec- 
trons or  positively  charged  atoms  do  not 
leave  the  surface  of  the  ball  due  to  their 
mutual  repulsion,  but  on  account  of  the  great 
resistance  they  encounter  at  the  surface  they 
take  a  position  of  equilibrium  on  the  surface 
itself  and  stay  there,  leaving  the  interior  of 
the  bodv  uncharged. 

The  question  might  properly  be  asked, 
does  the  charging  and  discharging  of  a  body 
produce  any  apparent  change  in  its  weight? 
This  question  can  be  answered  in  the  follow- 
ing way.  Suppose  two  copper  balls  were 
suspended  side  by  side  by  insulating  fibers 
one  meter  long.  Then  suppose,  they  each 
have  imparted  to  them  equal  negative  charges 
of  electricity  so  that  they  are  repelled  apart 
to  a  distance  of  one  centimeter.  The  force 
required  to  cause  the  balls  to  assume  this 
position  is  about  one  two-hundredth  part  of 
their  weight  for  this  particular  length  of 
fiber.  This  being  the  case  how  many  free 
electrons  must  there  be  to  produce  the  neces- 
sary repulsion?  Let  the  radii  of  the  balls 
be  one-tenth  of  a  centimeter.  The  weight 
of  each  ball  then  would  be  0.0375  grams  and 
the  force  of  repulsion  would  be  .000187  grams 
or  .184  dynes.  Since  each  electron  produces 
a  force  of  repulsion  of  i.i6xio19  upon 
another  electron  one  centimeter  away,  the 
number  of  free  electrons  required  on  one 
ball,  if  there  were  only  one  free  electron  on 
the  other,  would  be  1.587X1018.  If  these 
free  electrons  were  distributed  equally  be- 


POPULAR  ELECTRICITY 


727 


tween  the  two  balls  there  would  be  1260 
million  on  each.  This  seems  to  be  a  very 
large  number  but  it  is  only  a  small  part  of 
the°  total  number  of  electrons  present. 
Each  of  these  balls  would  contain  about 
5150  billion  atoms.  Copper  being  divalent 
there  will  be  twice  as  many  detachable  elec- 
trons as  atoms  or  10.300  trillion.     The  ratio 


WHEN   ELECTRON   ORBITS  ARE  IX   THE  SAME   PLANE  THE 
SUBSTANCE  IS  PARAMAGNETIC. 

of  detachable  electrons  to  free  electrons  in 
each  ball  would>then  be 

10,300  trillion 

— =  8  billion 

1,260  million 
It  is  found  practically  impossible  to  remove 
more  than  one-billionth  of  the  detachable 
electrons  or  to  add  more  than  that  propor- 
tion of  what  was  already  there.  Hence  there 
is  no  appreciable  change  in  the  weight  of  a 
body  when  it  is  charged  and  discharged. 
In  some  cases,  however,  a  body  is  dis- 
integrated due  to  the  continuous  discharge 
of  electrons  or  positive  atoms,  as  the  cathode 
in  a  vacuum  tube. 

The  distinction  between  conductor  and  in- 
sulator according  to  the  electron  theory  is 
made  in  the  following  way:  The  electron  is 
supposed  to  revolve  about  the  atom  with 
such  a  velocity  that  the  centrifugal  force  from 
this  motion  is  equal  to  the  force  the  atom  is 
exerting  on  the  electron.  All  metals  are 
thought  of  as  being  a  mass  of  closely  packed 
metallic  atoms  so  that  the  electrons  can 
easily  change  from  one  atom  to  another  with 
very  little  loss  of  energy.  In  an  insulator 
the' electrons  are  not  capable  of  moving  out- 
side the  range  of  the  atoms  to  which  they 
are  attracted.  They  are  displaced  by  an 
electric  force  but  return  to  their  original  posi- 


tion, more  or  less  rapidly,  when  the  force  is 
removed. 

The. magnetic  properties  of  all  bodies  can 
be  explained  by  means  of  the  elctron  theory 
in  the  following  way.  The  atoms  of  all 
bodies  are  surrounded  by  electrons  describ- 
ing orbits  about  them  just  as  all  the  planets 
rotate  around  the  sun.     AYhen  all  of  these 

orbits  are  nearly  in  the 
same  plane  the  substance 
is  magnetic  or  rather  para- 
magnetic. If  in  addition 
to  this  the  orbits  are  large 
enough  to  influence  each 
other  across  the  distance 
separating  the  atoms  the 
substance  is  ferromagnetic 
like  iron,  cobalt  and 
nickel. 

When,     however,    these 
orbits,  in  which    the  elec- 
trons   move     around     the 
same  atom,  are  not  in  the 
same  plane  the   substance 
is  not  paramagnetic.   They 
are  usually  spoken   of   as 
diamagnetic.      All    bodies 
are  really  diamagnetic,   and  paramagnetism 
is    a    special    property    which    masks    the 
inherent  diamagnetism  of  the  bodies.    Hence 
a  permanent  magnet  is  a  paramagnetic  body 
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ELECTRON    ORBITS    IX    DIFFERENT    PLAN: 
MK.WS   A   DIAMAGNETIC  SUBSTANCE 

in  which  the  orbits  of  the  greater  number  of 
electrons  are  in  the  same  parallel  plane  and 
the  position  of  the  orbits  is  maintained  by  the 
attraction  of  the  orbits  upon  each  other. 
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The  treatment  of  the  electron  theory  in 
this  article  has  been  based  upon  the  existence 
of  the  electron,  which  is  one  thousand  times 
smaller  than  the  atom  of  hydrogen.  The 
hydrogen  atom  has  been  considered  the 
smallest  material  particle  until  recent  years. 
If  a  vacuum  tube  is  exhausted  to  one- 
millionth  of  an  atmosphere,  the  luminous 
phenomena  previously  observed  gives  away 
to  the  phenomena  of  cathode  rays  which  pro- 
ceed in  straight  lines  from  the  cathode  or 
negative  electrode  and  produce  a  green 
fluorescence  on  the  walls  of  the  tube.  These 
cathode  rays  are  electrons  projected  by  the 
cathode  at  an  enormous  velocity.  The  above 
statement  has  been  proven  by  repeated  ex- 
periments and  following  facts: 

(i)     The  rays  convey  a  negative  charge. 

(2)  They  consist  of  minute  particles  of 
matter. 

(3)  These  particles  have  a  mass  about 
one  thousand  times  smaller  than  hydrogen. 

(4)  They  move  with  a  velocity  little  less 
than  that  of  light. 

The  above  results  lead  to  a  view  of  elec- 
trification which  is  very  similar  to  Franklin's 
"One  Fluid  Theory  of  Electricity,"  which 
was  announced  in   1750. 

The  electrons  have  been  discovered  in 
several  fields  of  research,  for  instance,  the 
phenomena  presented  by  radium. 

In  general  all  the  phenomena  of  electricity 
and  magnetism  can  be  accounted  for  by  the 
following  assumptions: 

1.  The  electric  current  is  the  motion  of 
small  particles  called  electrons  having  a 
definite  and  constant  charge. 

2.  These  electrons  are  usually  associated 
with  the  atoms  of  ordinary  matter  around 
which  they  move  with  periods  approaching 
those  of  visible  light  waves. 

3.  There  is  a  force  that  is  constantly 
acting  between  the  atom  and  electron  but 
decreases  very  rapidly  with  increase  of  dis- 
tance. 

4.  Atoms  deprived  of  electrons  repel 
each  other. 

5.  Electrons  mutually  repel  each  other. 
^  6.     When  electrons  are  moving  side  by 

side  they  attract  each  other  with  a  force  pro- 
portional to  their  speed  and  inversely  pro- 
portional to   their  distance  apart. 

7.  A  change  in  momentum  of  one  electron 
produces  a  change  of  momentum  in  every 
other  electron  in  the  opposite  direction. 

The  above  assumptions  and  their  corol- 
laries account  for  practically  all  the  facts 


that  have  thus  far  been  accumulated.  The 
assumptions  in  this  case  are  not  nearly  so 
numerous  as  in  the  older  theories.  If  this 
theory  accounts  for  practically  all  facts  will 
it  be  final  and  the  science  of  electricity  then 
complete?  No  theory  is  complete,  for  the 
human  mind  is  never  contented  to  take 
things  for  granted  and  is  continuously  trying 
to  explain  the  unaccounted-for  facts  by  some 
new  theory. 


A  New  Device  for  Packing  Plants 


Improved  sanitary  conditions  as  well  as 
efficiency  secured  by  avoiding  moving  belts 
and  shafting,  are  important  results  of  em- 
ploying electric  drive  in  the  preparation  of 
food  stuffs.  A  striking  example  of  this  is 
the  compact  motor  driven  meat  chopping  ma- 
chine shown  in  the  picture.     The  chopper 


MOTOR  DRIVEN   MEAT  CHOPPER 

has  a  capacity  of  cutting  and  re-cutting  1 500 
pounds  of  beef  three  times  per  hour  or  3000 
pounds  of  pork  twice  per  hour.  The  elec- 
trical parts  are  mounted  above  the  floor 
which  is  always  more  or  less  wet  and  greasy 
in  a  sausage  room.  Besides  the  protection 
from  dirt  and  grease  thus  afforded  the  motor, 
virtually  no  space  is  wasted  by  the  driving 
apparatus.  The  self-contained  construction 
also  prevents  the  stirring  up  of  dust  and  for- 
eign particles  in  the  chopping  room.  The 
motor  is  of  10  horsepower,  although  only 
about  7J  horsepower  is  required  for  normal 
operation. 


Talks  With  the  Judge 

HE  WANTS  TO  KNOW  ABOUT  WIRELESS  TELEGRAPHY 


"Of  all  the  wonders  of  electricity  wireless 
telegraphy  is  to  me  the  most  mysterious," 
said  the  Judge  to  me  one  afternoon  as  we 
sat  in  his  library  with  nothing  more  im- 
portant on  hand  than  to  smoke  some  of  his 
"advertising  cigars"  and  let  the  conversa- 
tion run  to  our  favorite  topic,  electricity. 
As  we  gazed  out  of  the  window  we  could 
barely  discern  in  the  dusk  the  skeleton 
outlines  of  the  200-foot  steel  tower  of  the 
wireless  telegraph  company. 
As  it  stood  there  in  its  sym- 
metry and  strength  but  with 
no  outward  manifestation  of 
the  throbbing  messages  which 
might  even  then  be  leaping 
with  the  speed  of  light  from 
the  graceful  sweep  of  its 
antennae  wires  we  felt  a  little 
awed. 

"It  isn't  human,  it  isn't 
mechanical,  I  might  almost 
say  it  isn't  natural,"  said  the 
Judge,  after  a  moment's 
pause.  "But  there  it  is. 
The  fellow  in  that  little  house 
underneath  the  tower  jabs  a 
key,  so  they  tell  me,  and  two 
hundred  miles  up  the  lake 
a  man  in  a  steamer  hears  and 
understands — and  nothing  is 
between  them  but  the  howl- 
ing elements.  I've  tried  a 
good  many  times  to  find  out 
how  it  is  done.  A  lot  of 
people  have  tried  to  tell  me. 
But  maybe  I'm  dense  is  the  reason  I 
couldn't  seem  to  interpret  their  wise  looks 
and  technical  jargon." 

I  puffed  a  little  ring  of  smoke  out  into 
the  air.  "See  that  ring,  Judge?"  said  I. 
"Scientists  have  built  up  one  of  the  most 
beautiful  theories  you  ever  heard  of  on  the 
nature  and  construction  of  matter,  based 
on  that  little  whirling  circle  or  vortex  of 
smoke  particles.  The  light  which  you  see 
coming  from  the  evening  star  is  a  form  of 
vibration,  only,  which  tickles  your  optic 
nerve  and  makes  you  think  you  see  a  star. 
These  are  only  theories  built  upon  the  re- 
sults of  countless  experiments  coming  at  the 
subject  from  every  conceivable  standpoint, 


but  when  they  in  every  case  bear  out  the 
results  of  observation  we  have  the  right  to 
say  that  they  are  true  until  disproved,  and  to 
use  them  to  work  out  new  problems.  There- 
fore, as  wireless  telegraphy  is  based  on  a 
theory  which  so  far  has  apparently  held 
goodand  enabled  experimenters  working  upon 
it  to  go  ahead  and  perfect  the  system  1  am 
going  to  insist  that  you  take  the  theory  as  I 
expound  it  to  you  as  Gospel  truth.     If  you 


That  Vibrating  Jelly  Gets   Me" 

do  that  I  think  I  can  make  you  understand 
in  a  measure  how  wireless  messages  are 
sent  and  received." 

"In  the  first  place  the  medium  which 
transmits  wireless  messages  is  not  the  air 
as  many  suppose,  but  a  medium  which  we 
are  pleased  to  call  the  "ether."  The  ether 
fills  and  permeates  everything  through  all 
the  depths  of  infinite  space.  It  fills  up  what 
would  otherwise  be  the  "emptiness"  of  the 
universe.  In  this  ether  float  the  sun,  moon 
and  stars;  in  it  also  float  the  infinitely  small 
particles  which  go  to  make  up  an  appar- 
ently solid  bar  of  steel,  block  of  wood  or 
any  physical  substance.  The  ether  is  also 
perfectly  elastic  and  you  may  think  of  it 
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as  a  vast  mass  of  jelly  susceptible  to  vibra- 
tion. It  is  through  the  vibrations  of  this 
ether  that  light  is  transmitted,  also  electrical 
disturbances  which  affect  wireless  apparatus. 
"When  the  ether  is  disturbed  by  certain 
electrical  means,  as  I  shall  try  to  explain 
later,  vibrations  are  sent  out  in  all  directions 
and  through  all  substances,  for  the  ether 
permeates  them  all.  Far  away  other  elec- 
trical devices  are  set  up  to  be  affected  by 
these  vibrations  and  so  to  transform  them 
that  they  may  be  perceived  by  our  senses. 
Take  sound  as  an  analogy.  Your  vocal 
cords  set  up  vibrations  in  the  air,   which 


The  Click  that  Startled  the  World 

travel  out  in  every  direction  and  reaching 
the  ear  drums  of  the  hearer  cause  them  to 
vibrate  in  unison. 

"Now  I  will  attempt  to  explain  how  the 
vibrations  are  set  up  in  the  ether,  taking  as 
an  example  only  the  most  simple  devices 
used  for  the  purpose.  The  essential  device 
is  a  "spark  coil"  as  it  is  called.  It  doesn't 
vary  essentially  from  the  ordinary  induction 
or  medical  coil  from  which  you  have  no 
doubt  received  a  shock  at  some  time  or 
other.  Without  going  into  the  theory  of 
the  coil  it  may  simply  be  said  that  a  very 
high  voltage  or  pressure  is  developed  be- 
tween the  two  terminals  of  its  secondary 
winding  which  is  enough  to  make  a  spark 
or  discharge  jump  across  from  one  terminal 
to  the  other. 

"Hertz  discovered  that  this  discharge  from 
an  induction  coil  would  set  up  vibrations 
in  the  ether  called  after  him  Hertzian  waves. 
A  little  later  Marconi  applied  them  to  wire- 
less telegraphy.  Therefore,  every  time  the 
operator  presses  the  key  which  closes  the 
circuit  of  the  coil  a  spark  jumps  across  the 
spark  gap  and  in  so  doing  sends  out  an 
ether  wave.  It  was  soon  found  that  this 
wave  was  made  to  travel  out  much  more 


effectively  if  one  terminal  of  the  spark  gap 
were  grounded  and  the  other  connected  to 
a  wire  or  wires  run  up  into  the  air,  which 
wires  are  called  the  antennae,  meaning 
"feelers."  This  is  about  all  there  is  to  the 
most  simple  form  of  sending  equipment. 

"At  the  receiving  station  we  find  the 
same  antennae  wires  suspended  high  up  in 
the  air.  From  the  antennae  a  wire  runs 
down  and  enters  one  end  of  a  little  sealed 
glass  tube,  terminating  in  a  little  disk. 
From  a  similar  disk  a  half  an  inch  or  so 
along  in  the  tube  a  wire  runs  out  and  down 
to  the  ground.  The  space  between  the 
disks  is  filled  with  loosely  packed  metal 
filings. 

"Now  a  peculiar  thing  happens  to  these 
filings  when  a  message  is  being  received. 
The  ether  wave  sent  out  by  the  distant  sta- 
tion affects  the  receiving  aerial  and  a  sort 
of  electric  shock  or  vibration  runs  down 
the  aerial  which  magnetizes  the  little  metal 
filings.  These  particles  then  become  small 
magnets  and  they  immediately  arrange 
themselves  with  their  long  diameters  all  in 
the  same  direction. 

"Strange,  isn't  it,  but  theory  said  they 
ought  to  do  it  even  before  someone  found 
they  would  do  it. 

"It  now  remained  a  simple  matter  to 
connect  a  wire  from  a  battery  to  the  wire 
leading  into  the  tube.  Then  a  wire  from 
the  other  side  of  the  battery  was  run  through 
a  telegraph  relay  and  sounder  and  from 
there  a  wire  was  led  to  the  wire  which  came 
out  of  the  tube  on  the  opposite  side  of  the 
filings.  There  you  have  a  complete  local 
circuit  with  a  battery  to  give  power  and 
work  the  telegraph  sounder. 

When  the  filings  are  all  mixed  up  every 
which  way  they  make  poor  contact  with 
each  other  and  the  battery  current  can't  get 
through. 

"Crash!  The  distant  operator's  key  has 
been  closed  and  an  ether  wave  has  jumped 
across  the  intervening  space  in  an  instant 
of  time,  electrified  the  receiving  aerial  and 
magnetized  the  filings.  They  are  now  all 
arranged  end  to  end  and  clinging  together 
so  tightly  that  an  easy  path  is  made  for  the 
battery  current  which  rushes  through,  and 
Click!  goes  the  sounder.  A  wireless  mes- 
sage has  been  received.  When  Marconi 
first  produced  this  click  he  startled  the 
world. 

"At  first  Marconi  had  to  tap  the  glass 
tube  to  decohere  the  filings  so  that  they 
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would  be  ready  for  the  next  signal.  Then 
he  rigged  up  an  automatic  tapper  or  de- 
coherer  worked  by  the  battery.  Then  other 
types  of  detectors  were  discovered  which 
would  affect  a  telephone  receiver  and  cause 
its  diaphragm  to  click.  But  they  are  all 
modifications  and  I  have  explained  to  you 
as  well  as  I  can  the  fundamental  principle 
of  wireless  telegraphy. 

"Hurray!"  said  the  Judge.  "I  almost 
get  you,  all  except  the  ether  part.  That 
vibrating  jelly  gets  me." 

"That's  the  theory  part,"  said  I,  "but  I 
told  you  in  the  beginning  that  you  would 
have  to  take  the  theory  for  granted.  Be- 
cause the  ether  is  a  theory  doesn't  prevent  the 
wireless  telegraph  from  operating,  does  it? 
If  it  hadn't  been  for  the  theory  that  there 
was  an  ether,  it  isn't  likely  that  Hertz  would 
have  started  nosing  around  trying  to  dis- 
turb it." 


Automobile  Tire  Filler 


This  little  machine,  consisting  of  an  im- 
proved type  of  air  pump  driven  by  a  one- 
sixth  horsepower  motor  will  fill  an  automo- 
bile tire,  having  a  capacity  of  four  gallons 
of  air  space,  to  a  pressure  of  ioo  pounds  to 
the  square  inch,  in  four  minutes.  It  is  pro- 
vided with  hose  and  attachments,  pressure 
gauge  and  safety  valve.  The  pump  has 
but  few  parts,  all  extra  heavy  to  insure 
against    breakage    and    wear.     Simply    set 


the  safety  valve,  shut  the  stop  cock  and 
start  the  motor.  Then  turn  the  thumb  nut 
of  a  simple  regulating  device  until  the  gauge 
registers  what  you  want.     It  is  done  in  a 

jiffy. 

Electrically  Heated  Oil  Filter 

One  step  in  the  "Eclipse"  process  of  filter- 
ing oil  is  to  wash  it  in  hot  water.     The  oil 


IT  WILL  FILL  AN  AUTOMOBILE  TIRE 
FOUR    MINUTES 
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OIL  FILTER 

is  liberated  at  the  bottom  of  a  washing- 
chamber  partly  filled, with  water,  which  is 
kept  at  a  certain  temperature.  Usu- 
ally, this  hot  water  washing-chamber  is 
equipped  with  a  coil  through  which 
•  hot  water,  or  exhaust  steam,  can  be 
circulated. 

If  the  location  of  the  filter  makes 
this  inconvenient,  or  if  steam,  or  hot 
water,  is  not  available,  an  electric 
heater  may  be  used  effectively^  This 
scheme  is  particularly  useful  in  gas 
engine  electric  and  hydroelectric 
plants,  sub-stations,  etc. 

The  heater  can  be  controlled  with 
different  plugs  or  switches,  so  as  to 
produce  to  a  nicety  the  temperature 
desired  for  a  certain  rate  of  flow  of 
oil  through  the  filter. 

Heating  the  filter  electrically  is,  of 
course,  not  as  cheap  as  if  steam  or 
hot  water  were  used,  that  is,  in  plants 
where  there  are  boilers  installed.  But 
in  waterpower  and  gas-engine  plants 
this  is  not  the  case. 


1 


Where  Electricity  Stands  in  the  Practice 

of  Medicine 

By  NOBLE  M.  EBERHART,  A.  M.,  M.  S.,  M.  D. 


CHAPTER  HI. — THE   FINSEN   LIGHT   AND   X-RAY  LN   LUPUS 


How  many  of  my  readers  have  amused 
themselves  in  childhood  days  by  breaking 
up  a  beam  of  sunlight  with  a  glass  prism, 
producing  thereby  the  colors  of  the  rainbow? 

How  many  of  those  who  in  after  years 
observed  the  working  of  that  useful  instru- 
ment, the  spectroscope,  ever  thought  of  the 
possibility  of  applying  the  different  colors 
to  use  in  the  treatment  of  disease? 

If  you  never  experimented  with  a  prism 
you  certainly  have  used  a  lens  and  concen- 
trated the   rays  of  the   sun   until   the   heat 


The  white  beam  when  split  up  by  the 
prism  shows  the  following  colors,  in  the 
order  named:'  red,  orange,  yellow,  green, 
blue,  indigo  and  violet,  and  these  are  known 
as  the  prismatic  colors,  and  were  formerly 
considered  also  the  primary  colors.  Of  late 
years  there  has  been  a  tendency  to  drop  out 
the  orange  and  indigo  as  primary  colors. 

These  colors  are  the  result  of  vibrations 
representing  different  wave  lengths  and  also 
difference  in  speed.  The  more  rapid  the 
vibrations    the    shorter    the    wave    length. 


FINSEN's  APPARATUS   FOR   TREATING   WITH    ULTRA-VIOLET   LIGHT 


evolved  set  fire  to  wood  or  paper;  and  you 
have  noted  the  chemical  changes  wrought  on 
the  sensitive  surface  of  a  photographic  plate 
by  the  action  of  light. 

In  all  probability,  if  you  knew,  you  scarcely 
gave  a,  second  thought  to  the  fact  that  the 
heat  in  the  first  instance  was  due  principally 
to  the  red  rays  contained  in  the  white  light; 
and  the  chemical  effect  on  the  photographic 
plate  to  the  blue  and  violet  rays  (chemical 
rays). 


The  lowest  number  of  vibrations  produces 
the  red  and  the  highest  the  violet.  Between 
these,  the  others  are  graded.  Vibrations 
below  the  red  that  produce  heat,  but  are 
not  visible  to  the  human  eye,  are  called  the 
infra-red  rays.  Those  more  rapid  than  the 
violet,  and  also  invisible,  are  called  ultra- 
violet. Infra-red  rays  are  also  spoken  of  as 
ultra-red. 

The   red   rays   produce   heat,   the   yellow 
and  green   are  luminous  or  light  rays  and 
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the  blue  and  the  violet  are  the   actinic  or 
chemical  rays. 

That  dreaded  disease,  lupus,  was  con- 
quered through  the  observations  of  Finsen 
on  the  effects  of  the  various  forms  of  light. 

Lupus,  which  is  Latin  for  "the  wolf,"  is 
well  named,  for  it  fastens  its  fangs  on  the 
human  skin  with  the  pertinacity  and  ferocity 
of  the  animal  for  which  it  is  named. 

It  is  in  reality  tuberculosis  of  the  skin 
and  is  a  disease  much  more  common  abroad, 
especially  in  Northern  Europe,  than  it  is 
in  America. 

The  history  of  Finsen's  life,  and  of  his 
investigations  and  experiments,  reads  like 
a  romance. 

His  primary  observation  was  of  an  old 
cat  "  sunning  herself."  As  the  shadow  of 
the  tree  beneath  which  she  lay  would  creep 
upon  her,  pussy  would  get  up  and  stretch  her- 
self and  move  into  the  sun.  This  fondness 
of  the  cat  for  the  sun  first  awakened  Finsen's 
interest. 

Later  he  observed  that  insects  disporting 
on  the  surface  of  a  stream  hastened  back 
into  the  sunlight  when  they  had  floated  into 
the  shadow  of  the.  bridge  on  which  he  was 
standing. 

From  this  he  carried  on  experiments  to 
ascertain  the  effects  of  different  colors  on 
insects. 

That  the  sun  contained  chemical  rays  to 
which  had  been  ascribed  "germ-destroying" 
or  "disinfecting"  powers  was  already  known. 
In  subjecting  insects  to  the  action  of  light, 
they  were  placed  in  a  box  covered  by  panes 
of  different-colored  glass. 

Earthworms,  earwigs  and  butterflies  were 
the  chief  objects  experimented  on.  This 
is  tersely  described  by  Riis,  who  had  his 
information  directly  from  Finsen's  own  lips. 
Finsen  noted  first  that  the  bugs  that  natur- 
ally burrowed  in  darkness  became  uneasy  in 
the  blue  light.  As  fast  as  they  were  able  they 
got  out  of  it  and  crawled  into  the  red,  where 
they  lay  quiet  and  apparently  content. 
When  the  glass  covers  were  changed  they 
wandered  about  until  they  found  the  red 
light  again.  The  earwigs  were  the  smartest. 
They  developed  an  intelligent  grasp  of  the 
situation  and  soon  learned  to  make  straight 
for  the  red  room.  The  butterflies,  on  the 
other  hand,  liked  the  red  light  only  to  sleep 
in.  It  was  made  clear  by  many  such  experi- 
ments that  the  chemical  rays,  and  they 
only,  had  the  power  to  stimulate;  to  "stir 
life."     Finsen  called  it  that  himself. 


"That  this  power,  like  any  other,  had  its 
perils,  and  that  nature,  if  not  man,  was 
awake  to  them,  he  proved  by  some  simple 
experiments  with  sunburn. 

"He  showed  that  the  tan  boys  so  covet  was 
the  defense  the  skin  puts  forth  against  the 
blue  ray.  The  inflammation  of  sunburn 
is  succeeded  by  the  brown  pigmentation 
that  henceforth  stands  guard  like  the  photog- 
rapher's ruby  window,  protecting  the  deeper 
layers  of  the  skin  against  the  effect  of  the 
blue  or  chemical  rays. 

"The  black  skin  of  the  negro  is  no  longer 
a  mystery.  It  is  his  protection  against  the 
fierce  sunlight  of  the  tropics  and  the  injuri- 
ous effect  of  its  chemical  rays. 

"Searching  the  libraries  of  Copenhagen  for 
records  of  earlier  explorers  in  his  field  and 
finding  little  enough  there,  Finsen  came 
across  the  report  of  an  American  army  sur- 
geon on  a  smallpox  epidemic  in  the  South 
in  the  thirties  of  the  last  century. 

"There  were  so  many  sick  in  the  fort, 
that  every  available  room  being  filled,  they 
had  to  put  some  of  the  patients  into  the 
bombproof,  to  great  inconvenience  all 
around,  as  it  was  entirely  dark  there.  The 
doctor  noted  incidentally  that,  as  if  to  make 
up  for  it,  the  underground  patients  got  well 
sooner  and  escaped  pitting.  To  him  it  was 
a  curious  accident,  nothing  else. 

"Upon  Dr.  Finsen,  sitting  there  with  the 
seventy-five-year  old  report  from  over  the 
sea  in  his  hand,  it  broke  in  with  a  flood  of 
light.  The  patients  got  well  without  scar- 
ring because  they  were  in  the  dark.  Red 
light  or  darkness,  it  was  all  the  same.  The 
point  was  that  the  chemical  rays,  that  could 
cause  sunburn  on  a  glacier,  were  barred  out . 
Within  a  month  he  jolted  the  medical  world 
by  announcing  that  smallpox  patients  treated 
under  red  light  would  recover  readily  and 
without  disfigurement." 

Thus  Finsen,  who  had  never  seen  a  case 
of  smallpox,  discovered  a  means  of  lessening 
its  disfiguring  effects,  as  well  as  abrogating 
the  severity  of  the  disease. 

His  attention  was  then  directed  to  the 
blue  rays.  If  they  could  produce  chemical 
effects,  why  could  they  not  be  utilized  for 
beneficial  results  under  suitable  circum- 
stances? 

The  first  difficulty  was  in  the  lack  of 
penetration  possessed  by  these  rays.  How 
could  they  be  made  to  destroy  germs  within 
the  skin,  when  they  could  not  penetrate 
its  deeper  layers? 
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He  experimented  with  sensitized  paper, 
placed  behind  the  lobe  of  his  wife's  ear. 
After  a  five  minutes'  exposure  the  paper  was 
unaffected.  Then  he  reasoned  out  that 
it  was  the  red  corpuscles  in  the  blood  which 
blocked  the  blue  rays,  and  proceeded  to 
press  out  the  blood  in  the  ear  lobe  by  placing 
it  between  two  layers  of  glass.  The  sen- 
sitized paper  was  again  exposed  and  was 
darkened  by  twenty  seconds'  exposure. 

He  had  solved  the  problem! 

In  the  Finsen  apparatus  a  powerful  arc 
light  is  used  consuming  sixty  to  eighty  am- 
peres of  current.     The  heat  rays  are  filtered 


The  duration  of  a  treatment  is  one  hour. 
The  London  Hospital  lamp  is  also  now  fre- 
quently used  throughout  England  and  this 
country  in  place   of   the  Finsen  apparatus. 

There  is  something  pathetic  in  Finsen's 
patient  and  courageous  work,  suffering,  as 
he  did,  from  an  incurable  disease  which 
caused  his  death  at  the  early  age  of  forty- 
three. 

None  of  his  discoveries  were  patented. 
All  were  given  freely  for  the  benefit  of  hu- 
manity. It  was  with  difficulty  that  he  was 
induced  even  to  accept  part  of  the  Nobel 
prize  which  was  awarded  him.     Regarding 


ILLUSTRATING  THE  X-RAY  TREATMENT  FOR  LUPUS 


out  by  cool  water  passing  through  the  tubes 
and  lenses.  The  latter  are  made  of  rock 
crystal,  because  glass,  to  a  certain  extent, 
obstructs  the  passage  of  the  chemical 
rays. 

The  attendants  press  a  lens  over  the  part 
under  treatment  to  press  out  the  blood 
and  permit  the  rays  to  penetrate  the 
tissues. 

The  light  which  comes  through  the  lens 
contains  only  blue,  violet  and  ultra-violet 
light.  It  is  perfectly  cold  and  leaves 
no  irritating  effect  in  its  passage  deep 
down   into   the   underlying   tissues. 

One  of  the  illustrations  shows  Finsen's 
original  apparatus  treating  four  patients 
at  one  time. 


this  prize  Finsen  said,  ''They  gave  it  to  me 
this  year,  because  they  knew  that  next  year 
would  have  been  too  late." 

This  was  only  too  true,  for  in  less  than  a 
year  he  was  dead. 

In  this  country,  owing  to  the  scarcity  of 
the  Finsen  apparatus,  the  X-ray  has  been 
used  almost  universally  for  the  treatment  of 
lupus. 

As  between  the  Finsen  light  and  the  X- 
ray,  the  former  is  unquestionably  superior 
for  lupus,  but  the  percentage  of  superiority 
is  comparatively  slight,  and  probably  over- 
come by  the  greater  convenience  in  using 
the  ray  as  well  as  its  accessibility. 

Lupus  occurs  in  several  forms.  The  ordi- 
nary type  of  it  is  known  as  lupus  vulgaris, 
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The  Latin  term  vulgaris  means  common; 
therefore,  the  term  literally  signifies  ''com- 
mon lupus."  This  is  the  type  which  has 
been  successfully  treated  by  the  X-ray,  and 
statistics  go  to  show  that  with  reasonable 
care  on  the  part  of  the  operator,  and  with 
proper  co-operation  on  the  part  of  the  pa- 
tient, the  result  will  be  the  curing  of  about 
80  per  cent  of  the  cases.  Another  form  of 
lupus  known  as  lupus  erythematosis,  does 
not  as  a  rule  yield  to  the  X-ray  and  it 
should  not  be  counted  upon  to  cure  this 
form. 

In  using  the  X-ray,  a  treatment  of  from 
five  to  ten  minutes  is  given,  with  the  X-ray 
tube  about  eight  to  ten  inches  from  the 
patient.  Another  of  the  illustrations  shows 
the  application  of  the  ray  in  an  actual  case 
of  lupus. 

If  one  is  expert  in  the  use  of  the  ray  a  low 
vacuum  tube  placed  within  four  or  five 
inches  of  the  patient,  giving  a  ten-minute 
treatment  three  times  a  week,  will  be  found 
efficacious.  It  is  customary  to  cut  a  hole 
in  a  sheet  of  lead  about  J  inch  larger  than  the 
lupus  and  thereby  protect  surrounding  parts 
from  the  rav.     Practically  I  find  that  with 


f  of  an  inch,  and  passing  it  back  and  forth 
over  the  lupus  for  from  three  to  five  minutes. 
This  will  set  up  a  superficial  inflammation 
with  the  formation  of  scabs  or  crusts  which 
should  be  allowed  to  heal  before  additional 
applications  are  made.  This  treatment  is 
most  satisfactory  when  used  after  each  X- 
ray  exposure. 

The  high  frequency  spark  should  be  ap- 
plied especially  to  the  little  hard  lumps  or 
nodules  which  exist. 

A  new  method  of  treatment,  which  has 
come  into  prominence  during  the  last  year 
or  two  is  the  application  of  solidified  carbon 
dioxide,  which  freezes  the  part  to  which  it  is 
applied,  and  which  later  separates,  leaving 
a  smooth  scar. 

(To  be  Continued.) 


Dentists'  Bracket  Light 


Dentists  will  find  the  new  Bosworth 
bracket  light  particularly  convenient.  The 
picture  tells  almost  more  plainly  than  words 
the  unique  arrangement  of  the  device.  The 
incandescent  lamp  as  you  will  notice  is  so 
arranged  that  the  rays  are  projected  through 


dentists'  bracket  ligh  1 


a  tube-shield  as  shown  in  the  illustration 
and  the  use  of  a  little  common  sense  in 
watching  the  effect  of  the  ray,  it  is  ordinarily 
unnecessary  to  protect  surrounding  struc- 
tures in  this  manner. 

The  high  frequency  current  is  curative 
in  these  cases  and  is  applied  with  the  glass 
vacuum   tube,   employing   a   spark    of   \   or 


a  hollow  cylindrical  reflector  so  as  to  strike 
the  face  of  the  patient  reclining  in  the  chair, 
but  not  so  that  they  will  reach  the  eyes  of 
the  operator  standing  above.  At  the  same 
time  the  direct  rays  of  the  lamp  are  allowed 
to  fall  upon  the  instrument  stand.  The 
whole  arrangement  is  adjustable  to  any 
position. 


Switzerland — Country  of  Electric  Railways 


By    EMILE     RUEGG 


It  has  often  been  asked  why  a  small  country 
like  Switzerland  should  have  such  a  vast 
number   of   electric    railways,  advancement 


very  much  smaller  than  those  of  steam 
railways  it  follows  quite  naturally  that 
the  fares    are    lower  too,   a  fact  which   is 
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TUNNEL  STATION  ON  THE  JUNGFRAU  RAILWAY 


in  this  respect  seeming 
to  have  been  very 
rapid  in  the  last  few 
years.  The  reason 
why  this  fact  is  not 
only  explainable  but 
very  natural  may  easily 
be  detected  when  we 
come  to  consider  the 
tremendous  natural 
water  powers  which 
this  country  yields 
and  which  can  all  be 
transformed  into  elec- 
tric energy  of  millions 
of  horsepower  with 
comparatively  small 
means. 

Electric  traction  is 
by  far  the  most  con- 
venient and  economi- 
cal of  all  railway  sys- 
tems, especially  when 
the  energy  to  supply 
the  current  is  water 
pressure  which  costs 
very  little.  The  total 
expenses  to  run  elec- 
tric     railways     being 


JUNGFRAU    ELECTRIC   RAILWAY 


greatly  appreciated  by 
the  inhabitants  of  the 
little  Republic. 

We  take  it  for 
granted  that  none  of 
our  readers  will  ques- 
tion these  facts  and  will 
therefore  proceed  to 
show  with  a  few  illus- 
trations what  a  small 
country  can  undertake 
even  if  its  financial 
resources  are  very 
limited. 

One  of  the  illustra- 
tions, which  shows  an 
electric  locomotive  at 
a  station  platform, 
brings  before  our 
mind  the  future  loco- 
motive of  all  our  rail- 
ways. This  electric 
locomotive  is  of  the 
type  used  at  the  world 
renowned  S  i  m  p  1  o  n 
Tunnel,  and  the  fact 
that  it  proves  entirely 
satisfactory  in  all  re- 
spects   speaks    loudly 
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BEAUTIES  OF  THE   ENGLEBERG   MOUNTAIN    ROUTE 


enough  for  a  possible    reformation   of   the 
(present)  steam  railway  system. 

In  another  of  the  pictures  there  is  repre- 
sented the  Engelberg  Bahn  which  is  a 
very    successful     enterprise    like     most     of 


these  railways.  Many  a  thrifty  farmer 
has  been  looking  at  these  trains  with 
pleasure  as  the  realization  of  the  most 
economical  railway  system.  I  heard 
such    a    farmer    once    say:      "What's    the 


ELECTRIC    LOCOMOTIVE    OF    THE    SIMPLON    TYPE 
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use  of  running  four  trains  a  day  with  half 
empty  cars  when  we  can  have  an  electric 
system  with  two  or  even  one  car  running 
every  half  an  hour  ?  When  we  want  to  go 
somewhere  we  don't  want  to  wait  half  a  day 
for  a  dirty  black  vehicle  to  take  us  along." 
Perhaps  the  most  gigantic  electric  moun- 
tain railroad  in  existence  is  the  Jungfrau 
Railway  in  the  Bernese  Oberland.  It  climbs 
to  the  sublime  height  of  13,664  feet  by  means 
of  cogwheels.  The  steepest  gradient  is  25 
per  cent.  The  power  station  at  the  foot  of 
the  Wengern  Alp  develops  by  means  of 
enormous  turbines  2,650  horse  power,  which 
is  led  to  the  top  of  the  Jungfrau.     Much  of 


this  railway  runs  in  the  bowels  of  the  gigantic 
mountain,  the  stations  being  tunnel  stations 
and  having  the  record  of  being  the  highest 
on  earth.  One  of  the  pictures  shows  such 
a  tunnel  station.  Not  seen  in  this  picture 
is  the  opening,  which  all  of  these  stations 
have,  giving  to  the  waiting  passenger  a 
prospect  into  the  snow  and  ice  region  in  all 
its  overwhelming  grandeur. 

All  words  and  human  expressions  are  alto- 
gether inadequate  to  express  the  stupen- 
dous and  awful  beauty  of  a  sunset  seen  from 
these  sublime  heights.  We  owe  it  all  to  the 
power  which  brings  us  free  of  danger  into 
the  regions  of  the  gods — Electricity. 


Electric  Light  and  Power  for  Country  Homes 

By  LOUIS  A.  PRATT 


PART   II. — HOW  TO  WIRE  A  HOUSE 


Owing  to  the  varying  conditions  and  num- 
ber of  lights  which  may  be  met  with  in 
residences,  general  suggestions  as  to  how 
work  should  be  done  are  here  given.  As- 
suming that  if  conduit  or  greenfield  con- 
struction is  installed  a  regular  electrician 
will  be  employed,  four  other  methods  of 
installation;  namely,  concealed  knob  and 
tube  work,  moulding  work,  open  work  and 
fish  work  are  considered.  A  combination 
of  these  methods  may  be  resorted  to  where 
circumstances  require.  A  plan,  even  if  only 
a  pencil  sketch,  should  be  made  out  and 
followed,  and  the  work  done  carefully.  No 
connections  should  be  made  without  know- 
ing just  why.  Any  one  accustomed  to  using 
tools  and  with  a  good  knowledge  of  ele- 
mentary electricity,  and  possessed  of  pa- 
tience should  be  able  to  wire  the  average 
farm  house  safely. 

The  following  tools  are  necessary:  One 
rule,  2-foot;  one  claw-hammer,  No.  13;  one 
blow  torch;  screw- drivers;  one  ratchet  brace 
No.  33,  with  bits;  one  gimlet  bit;  one  wood 
chisel;  one  pair  line  pliers,  8-inch;  one 
soldering  copper,  No.  3;  one  plumb  bob; 
one  hack  saw,  10-inch;  one  saw,  20-inch; 
friction  tape;   rubber  tape;   solder  and  flux. 

Assuming  that  the  generating  plant  is 
located  outside  the  building  to  be  lighted, 
service  wires  (two-wire)  must  be  brought  in. 
The  size  of  these  wires  depends  upon  the 
number  of  amperes   of  current   the   entire 


installation  in  the  building  will  take,  and 
for  mechanical  strength,  should  not  be 
smaller  than  No.  12  B.  &  S.  gauge,  which 
will  carry  17  amperes  or  the  equivalent  of 
34  sixteen  candle-power  carbon  lamps. 

As  previously  stated  in  this  series  of  ar- 
ticles, suppose  no-volt  carbon  filament 
lamps  be  used  as  a  basis  for  feeders  and  that 
all  devices  are  to  be  "on"  at  one  time.  To 
illustrate  how  to  figure  current  and  to  show 
methods  of  construction,  assume  the  fol- 
lowing to  be  supplied: 

40  no-volt,     55-watt    carbon     filament 

lights 2200~watts 

2  no-volt,  8-inch  fans 75  " 

1  7-pound  pressing  iron 400  " 

r  Electric  motor  for  washing  machine.  100  " 

1  Electric  sewing  machine  motor 75  " 

1  3-unit    electric    radiator    (250    watts 

per  unit) 750  " 

1  Electric   toaster    500  " 

4100      " 
4100  ■*■  110  =  37  +  amperes 

As  all  of  these  devices  will  never  be  used 
at  the  same  time,  provide  No.  8  rubber 
covered  wire  which  is  rated  by  the  National 
Code  to  carry  33  amperes. 

A  service  switch  and  fuses  may  for  con- 
venience be  installed  where  the  wires  enter 
the  building,  but  insurance  rules  do  not  re- 
quire this  if  the  fuse  on  the  switch  board  is 
small  enough  to  protect  these  wires.  Fig.  1 
illustrates  one  way  of  bringing  in  service 
wires  in  conduit  which  is  continuous  from 
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the  "goose-neck"  (A) 
into  the  switch  cabi- 
net in  the  basement. 
Metal  straps  (S)  se- 
cure the  conduit  by 
wood  screws  to  the 
side  of  the  building, 
and  a  lock  nut  and 
bushing  should  be  pro- 
vided where  the  con- 
duit enters  the  box. 
The  cabinet  should 
be  of  at  least  one 
inch  lumber,  rilled  and 
painted  and  lined  with 
one-eighth  inch  asbes: 
tos  tacked  in.  Line 
the  door  also  and  pro- 


yi 
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FIG.    I.     SERVICE  WIRES  AND  SWITCH 

vide  with    substantial   hinges  and   a  catch. 

Fig.    2    shows   how   glass   insulators   are 

supported  by  metal  brackets.     The  brackets 

and  insulators  are  sold  already  to  put  up. 


FIG.    2.     DRIP    LOOPS 

Drip  loops  (D)  and  porcelain  tubes  slanting 
upward  towards  the  inside  are  shown. 

Fig.  3  represents  the  continuation  of 
wires  from  Fig.  2,  these  coming  down  in 
the  partition  on  split  knobs  through  the 
floor  line  to  the  basement.  Note  that  above 
the  porcelain  tubes  running  through  the 
wood  another  set  of  tubes  is  provided. 
These  protect  the  wires  from  mice  and  also 


from  plaster  which  may  fall  through  the 
lath  on  "roughing  in"  the  work.  In  Fig.  3, 
(PP)  shows  the  porcelain  tubes  protecting 
the  wires  into  the  wooden  cabinet.  Cart- 
ridge fuses  (CC)  are  shown  protecting  the 
service  switch.  (EE)  are  two-wire,  single- 
branch  plug  fuse  cut-outs  from  which  light- 
ing circuits  may  be  run  up  through  to  the 
hrst  and  second  floors  where  they  may  be 
controlled  by  a  snap  switch. 

In  Fig.  1  two  wires  may  be  taken  off  the 
upper  terminals  of  the  knife  switch  and  run 
up  to  a  cut-out  or  plug  fuse  cabinet  in  the 
hall  from  which  branch  lights  may  be  run 
to  various  parts  of  the 
house.  This  method 
is  quite  often  used  and 
may  be,  of  course, 
worked  out  for  either 
way  of  bringing  in  the 
service.  In  Figs.  1 
and  2  the  glass  in- 
sulators should  be  12 
or  15  feet  from  the 
ground. 

For  concealed  knob 
and  tube  work  split 
knobs  (Fig.  4)  are 
required,  and  screws 
instead  of  nails  and 
leather  washers,  called 
"leather-heads"  must 
be  used  to  secure 
the  knobs  in  place. 
Fig.    5    illustrates    how 


FIG.    3. 


CONCEALED    SERVICE    WIRES 


to  protect  concealed  wires  in  ceilings  or 
partitions  by  porcelain  tubes  through  wood- 
work. Another  requirement  is  shown,  that 
of  protecting  the  wire  from  the  last  porce- 
lain support  inside  the  partition  to  a  point 
at  least  one  inch  beyond  the  outlet  (O)  by 
flexible  tubing  called  "loom."  In  con- 
cealed work  the  wires  should  be  kept  at 
least  rive  inches  apart  and  one  inch  from 
the  surface  wired  over. 
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Open  work  may  be  in- 
stalled either  on  split  knobs 
(Fig.  4)  or  with  cleats  (Figs. 
6  and  7).  Two  wires  are 
run  in  each  cleat,  and  by  it 
are  separated  2\  inches  and 
kept  one-half  an  inch  from 
the  surface  wired  over. 
Screws  should  here  be  used 
for  fastening  the  cleats  in 
place.  Two  men  can  work 
more  rapidly  and  do  better 
work  than  one  on  all  elec- 
trical construction.  Wires 
should  be  strained  so  that 
all  slack  is  taken  out  while 
the  second  man  secures  the  wire  in  the 
cleat  or  knob. 

Fig.  7  illustrated  two  ways  of  coming 
from  the  ceiling  down  to  a  drop  light  with 
flexible  cord.  On  the  drop  having  the  socket 
in  place,  the  cord  is  tapped  on  the  main 


fig.  4. 

SPLIT  KNOB 
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FIG.    5.     ENCLOSED   KNOB   AND   TUBE   WORK 

wires  on  one  side  of  the  cleat  and  brought 
through  the  cleat  before  dropping  down  to 
the  socket.  The  cleat  thus  anchors  the 
cord  so  that  there  is  no  strain  on  the  joints. 
In  the  left  of  Fig.  7  is  shown  a  second  way  of 


FIG.  6.  PORCELAIN  CLEATS 

dropping  down  to  a  light  by  means  of  a 
porcelain  ceiling  button,  in  which  are  pro- 
vided holes  for  tying  the  cord,  or  an  opening 
in  which  a  knot  in  the  drop  cord  is  held. 
At  the  lower  end  of  this  cord  and  under  the 
shell  cap  of  the  socket  a  half  square  knot 
should  be  tied  as  shown,  to  take  the  strain 
off  the  binding  screws  in  the  socket. 

Fig.  8  shows  how  .moulding  work  may  be 
used  to  come  down  a  side  wall;  porcelain 
tubes  being  used  on  wires  through  the  floor. 
A  one-inch  wooden  base  block  is  also  shown, 
its  purpose  being  to  raise  the  mouth  of  the 
tubes  one  inch  up  from  the  floor  to  prevent 
dirt  and  water   from  getting  to  the  wires. 


At  the  top  of  Fig.  8  is  shown  one  way  of 
making  a  tap  joint  in  branching  off  in 
moulding.  Porcelain  cross-over  blocks  are 
required  by  recent  rules  on  this  work. 
Moulding  may  be  run  on  the  ceiling  and 


FIG.  7.    OPEN   WORK  ON  CLEATS 

drop  lights  taken  off  by  bringing  one  tap 
out  on  each  side  of  the  moulding,  cutting 
away  just  enough  under  the  capping  to 
bring  out  the  cord,  and  then  using  a  porcelain 
rosette  or  tie  button,  Fig.  7,  on  the  mould- 
ing. In  fastening  the  moulding  to  the  ceil- 
ing screws  may  be  used,  first  drilling  through 
the  middle  or  tongue  of  the  moulding  a  hole 
just  the  proper 
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size  for  the 
screw  to  be 
used. 

Fig.  9  shows 
a  combination 
of  moulding 
and  l  'fi  s  h 
work."  In  this 
work  the  wires 
must  be  sepa- 
rately   encased  ? 

in  flexible  tub-  ^ 

ing  from  outlet 
to  outlet.   This    FIG_  g.   moulding  work 
work   is   often 

resorted  to  in  finished  buildings  and  is 
usually  done  by  two  men.  One  man  takes 
a  wire  sufficiently  long  to  reach  from  one 
opening  to  the  other,  and,  after  bending  a 
small  hook  in  one  end  in  such  a  way  that  it 
will  not  catch  easily  on  obstructions,  pushes 
this  end  into  one  opening  and  by  twisting 
and  working  the  wire  about  forces  it  toward 
the  other  opening  while  his  helper  with  a 
wire  provided  with  a  hook  tries  to  catch 
the  other  wire  through  his  opening.     When 
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FIG.    10.     CROWFOOT 
AND   FIXTURE 


On   the   joints  use   the  following   soldering 

fluid: 

Saturated  solution  of  zinc  chloride  5  parts 

Alcohol 4  parts 

Glycerine 1  Part 

Heat  the  joint  with  a  gasoline  or  alcohol 
torch  and  drop  solder  on  the  center  allowing 
it  to  flow  both  wavs.     After  the  joint  cools 


FIG.   9.     FISH    AND    MOULDING    WORK    COM- 
BINED 

this  has  been  done  the  conducting  wires  en- 
cased in  tubing  are  fastened  to  the  wire 
already  pulled  through  and  drawn  in. 

Fig.  10  illustrates  a  crowfoot  used  to  se- 
cure a  fixture  to  the  ceiling  and  also  the 
method  of 
bringing  out 
wires  to  a  fix- 
ture from  con- 
eealed  work, 
either  knob 
and  tube  or  fish 
work.  No.  16 
or  18  B.  &  S. 
gauge  rubber 
covered  wire 
is  usually  pro- 
vided in  the  fix- 
ture. 

Fig.  11  illus- 
trates the  best 
way  of  running 

by  pipe.  A  porcelain  tube  is  placed  on  the 
wire  and  taped  in  place.  It  is  best  to  run 
over  water  pipes,  but  either  over  or  under 
gas  piping. 

Fig.  12  shows  one  way  of  making  a  splice 
in  main  line  circuits.  At  the  right  is  shown 
a  way  of  taking  off  a  branch  wire.  By  cut- 
ting away  the  rubber  insulation  on  the  slant 
as  shown  at  (C),  taping  is  more  easily  done 
than  if  the  knife  blade  is  run  through  the 
insulation  all  around  the  wire  leaving ^  a 
square  shoulder  and  a  nick  in  the  wire 
where  the  insulation  is  removed.  Wire 
"nicked"  is  apt  to  break  easily.  Wire  at 
joints  should  be  well  cleaned  by  scraping 
with  a  dull  knife  or  by  using  emery  paper. 
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FIG.    II.     BUSHING  AND  PIPE 

tape  first  with  rubber  and  then  with  friction 
tape,  this  latter  to  secure  the  former  in  place. 
Fig.  13  illustrates  a  circuit  from  plug 
fuses  feeding  three  sets  of  lights,  each 
controlled  by  a  single  pole  snap  switch. 
(LLL)  shows  how  to  connect  up  a  three- 
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FIG.    12.     JOINTS 

light  fixture,  (LL)  a  two-light  fixture,  and 
(L)  to  a  single  light.  Each  circuit  in  the 
house  may  be  laid  out  like  this  to  assist  in 
understanding  the  wiring  of  same.  Fig.  14 
illustrates  the  method  of  connecting  a 
double  pole  switch  to  a  circuit.  All  circuit- 
carrying  over  660  watts,  such  as  some  elec- 
tric heaters,  should  be  equipped  with  these 
switches.  As  the  wires  if  open  work  arc- 
separated  at  least  one-half  an  inch  from  the 
surface  wired  over,  so  at  each  snap  switch  or 
wall  socket  this  spacing  should  be  preserved 
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by  providing  a  ^-inch  porcelain  sub-base 
for  these  devices.  A  cleat  broken  in  two  is 
sometimes  used  although  regular  bases 
may  be  purchased.     Snap  switches  or  wall 

sockets     may    be 
mounted      on 
moulding   without 
this  sub-base. 
Fig.    15    shows 
fig.  14.    double  pole  how  to  wire  so  as 
snap  switch  to  control  or  turn 

on  and  off  a  light 
or  lights  from  three  points,  as  in  the 
basement,  at  the  first  floor  and  at  the 
landing  between  the  first  and  second 
floors.  Two  three-way  switches  are  used 
at   the    ends    and    a    four-point    switch   in 


FIG.    15.     CONTROLLING  LIGHTS    FROM 
THREE   POINTS 

the  middle.     If  the  control  is  desired  at  only 
two  points  the  middle  switch  may  be  omitted. 

Fig.  16  illustrates  how  to  run  a  circuit  for 
a  pressing  iron.  The  fuses  (FF)  may,  if 
desired,  be  located  back  in  the  cut-out  or 
fuse  cabinet.  If  the  iron  takes  over  660 
watts  a  double  pole  snap  switch  should  be 
used;  if  less  than  660  watts  is  required  a 
single  pole  switch  may  be  provided.  Below 
the  snap  switch  a  low  candle-power  lamp  is 
recommended  to  indicate  when  current  is 
on  and  off.  At  the  lower  part  of  the  circuit 
is  shown  a  receptacle  into  which  the  plug 
of  the  pressing  iron  cord  is  placed.  For 
each  heater  it  is  best  to  provide  a  separated 
circuit  from  the  fuse  cabinet.  If  the  cabinet 
is  in  the  basement  this  can  be  easily  done 
by  coming  through  the  floor  at  the  wall  in 
moulding  to  the  proper  point  on  the  kitchen 
wall,  doing  the  work  as  shown  in  Fig.  8. 

In  doing  work  the  following  general 
points  should  be  put  into  practice:  On  cleat 
or  knob  work  provide  supports  every  4J 
feet  for  the  wires;  see  that  all  slack  in  wires 
is  removed;    provide  porcelain  tubes  on  all 


wires  through  walls,  floor  or  ceilings;  sep- 
arate all  wires  at  least  2\  inches  on  open 
work,  and  5  inches  on  knob  and  tubework; 
solder  and  properly  tape  all  joints;  use  no 
smaller  than  No.- 14  B.  &  S.  gauge  rubber 
covered  wire  for  branch   lighting  circuits; 


FIG.    l6.     ELECTRIC    PRESSING    IRON 
CIRCUIT 

provide  fuses  of  not  over  six  amperes  capacity 
on  branch  lighting  circuits;  no  branch  light- 
ing circuit  should  feed  more  than  twelve 
sixteen-candle-power  no-volt  carbon  fila- 
ment lamps  or  the  equivalent  of  660  watts. 

Nothing  has  been  said  regarding  the 
switchboard  of  the  plant.  Generally  this  is 
furnished  complete  ready  to  put  in  place. 
If  motors  are  to  be  used  these  two  will  have 
sent  with  them  a  wiring  diagram  showing 
how  they  should  be  connected,  and  the  same 
is  true  of  wattmeters  sent  out  to  plants  or 
stations. 

(To  be  continued.) 


Coupling  Big  Alternators  in  Parallel 

By  WARREN  H.  MILLER,  E.  E. 
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The  more  one  studies  the  science  of  elec- 
tricity, the  more  one  appreciates  how  won- 
derful are  the  actual  practical  applications 
of  the  scientific  discoveries  of  the  laboratories. 
For  instance,  it  is  very  generally  known, 
among  students  at  least,  that  the  voltage  or 
electrfcal  pressure  produced  by  an  alternating 
current  dvnamo.  or  alternator  as  it  is  called. 
and  likewise  the  current  delivered  by  it.  is 


nearlv  equal  loops  above  and  below  the  hori- 
zontal line  which  latter  we  take  as  our  basis 
to  represent  zero  value.  These  are  called 
the  current  and  amperage  curves  of  an 
alternator  and  they  approximate  quite  closely 
what  mathemeticians  call  sine  waves,  vary- 
ing from  plus  to  minus  full  voltage  and 
amperage  with  tremendous  rapidity,  7200 
times    a  "minute   for   the  ordinary  60-cycle 


OLD    HANDS   TRAINED    FOR    MONTHS    IN    PARALLELING    ALTERNATE 


first  in  one  direction  and  then  in  the  opposite 
direction.     The  pressure  starts  at  zero,  rises 
to  a  maximum,  falls  to  zero,  rises  to  a  max- 
imum in  the  opposite  or  negative  direction 
and  falls  back  to  zero  again,  and  so  on  in 
constantly  succeeding  cycles.     The  current 
goes  through  a  like  procedure.     Plotting  the 
instantaneous  values  of  current  or  voltage 
for  a  given  period  of  time  and  connecting 
all  the  points  we  would  have  the  current  or 
voltage  represented  by   a   curved   line  with 


machines  and  ,;coo  times  for  the  25-cycle 
If  the  machine  is  three-phase,  there  will 
be  three  of  these  waves,  all  at  different  stal 
of  growth  at  the  same  instant  of  time.     One 
wonders  how  they  dare  put  two  or  three  or 
even  a  dozen  great  10,000  kilowatt  genera- 
tors together  in  parallel,  since  science  tells 
us  that  all  of  them  must  be  making  the  iden- 
tical waves  at  the  same  instant  of  time,  and 
practice  adds  to  it  that  it  any  one  of  the  big 
rvtoot  tlvwheels    is    as    much   as  f  of  an 
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inch  out  of  its  proper  position  of  turning, 
all  the  ammeters  and  wattmeters  on  the 
switchboard  will  be  soaring  like  a  flock  of 
gulls,  and  all  the  lights,  motors,  and  factories 
out  on  the  city  lines  will  be  acting  as  if  pos- 
sessed. 

In  Europe  they  sometimes  put  a  bell  on 
each  flywheel,  throwing  the  main  switch 
when  the  bells  clang  together,  and  this 
will  answer  for  small  plants  of  comparatively 
slow  speed.  But  a  glance  at  the  switch- 
board in  the  illustration,  where  1200  ampere 
currents  on  480  volts  are  handled,  will  show 
you  that  a  mistake  in  throwing  in  is  no 
joke. 

Did  you  ever  open  1200  amperes  on  that 
voltage?    Better    wear    a    glove,    or    your 
hand  will  be  in  a  sling  for  a  month  with 
spattered    molten   copper, 
and   the   switch  will  be  a 
sorry  looking   affair  when 
the   arc    is    through    with 
it.      Those    queer-looking 
objects  at  the  top  of  the 
board  are  time-limit  circuit 
breakers,  put  there  for  the 
very  purpose    of    opening 
the  circuit,  as  this  particu- 
lar  plant    is    run  by  gas 
engines,  which  often  surge 
very  badly    because    they 
cannot  all  run  at  so  pre- 
cisely the  same  speed  as  to 
keep  all    the  flywheels  in- 
side of   that  f  of  an  inch 
permissible.       Sometimes, 
when  the  gas   is  bad  and 
all  the   engines   balk   and 
back-fire,    some    of    them 
have  to  be  yanked  bodily  off  the   load  or 
the  whole  power  house  will  be   shut  down. 
What  happens  when  two  alternators  are 
put   in  out  of   phase?     Well,    a  variety  of 
things,  and  they  all  happen  at  once,  and 
most  of  them  happen  so  suddenly  that  there 
is  no  possible  chance  to  take  any  of  it  back 
before  things  go  up  in  smoke  and  destruc- 
tion.    In  the  first  place,  if  completely  out 
of  phase,  or  out  of  step  as  we  may  put  it,  there 
will  be  a  difference  in  potential  between  the 
two  machines  of  nearly  a  thousand  volts, 
since  one  is  at  the  top  of  its  plus  wave  and 
the  other  at  the  bottom  of  its  minus  wave. 
It  is  just  twice  as  bad  as  a  dead  short-cir- 
cuit, and£strains  the  insulation  excessively, 
sometimes  ending   in   a  brilliant   pyrotech- 
nical    display.     If    the    incoming    machine 


does  not  at  once  jump  into  step  with  the 
load,  everything  slows  down  and  will  stop, 
unless  the  main  switch  is  pulled  or  the  new 
engine  gets  into  step.  If  it  is  a  belted  ma- 
chine, it  is  " motored"  into  step  instanter 
and  you  can  hear  the  belt  scream.  If  put 
in  about  one-third  out,  all  types  of  machines 
will  jump  into  phase,  and  there  will  be  a 
great  surging  in  the  ammeter  and  watt- 
meter needles  for  a  few  minutes,  as  the  ma- 
chines' flywheels  oscillate  like  a  spring  in- 
side of  that  |-inch  limit.  Beyond  that  it 
is  "motored"  by  the  other  engines,  and  the 
drag  forcing  it  to  stay  in  step  is  very  power- 
ful—more so  than  the  strength  of  its  own 
engine  if  the  generator  has  been  properly 
designed. 

The  apparatus  for  telling  when  they  are 
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in  step  consists  of  two  small  transformers, 
one  connected  to  each  machine  on  the  same 
phase.  The  secondaries  of  the  transformers 
are  hooked  together  in  series  with  a  lamp 
in  the  circuit.  Now,  if  the  machines  are  in 
step,  they  will  add  their  secondaries  to- 
gether, and,' the  lamp  will  burn  bright;  if 
out  of  step  the  secondaries  are  opposed  and 
the  lamp  goes  out.  They  still  connect  them 
this  way  in  England,  but  we  have  found  that 
the  lamp  stays  bright  longer  than  it  stays 
dark,  because  the  heat  remains  in  the  fila- 
ment, and  so  we  always  cross  one  of  the 
machine  leads  so  that  the  lamp  will  be  dark 
in  step  and  bright  out  of  step.  We  thus  get 
a  more  definite  point  of  being  in  phase,  as 
the  period  of  darkness  is  comparatively 
short.     The  diagram  herewith  will  explain 
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to   student  or  practical  operator  the  prin- 
ciple of  the  synchronizing  lamp. 

The  instrument  on  the  upper  swinging 
bracket  at  the  far  end  of  the  board  is  a 
synchroscope,  which  is  connected  in  the 
secondary  circuit  of  the  transformers  as  well 
as  the  lamp.  Its  needle  tells  when  the  ma- 
chines are  in  step,  and  whether  it  is  too  fast 
or  slow,  but  it  is  only  for  the  oiler  at  the 
throttle  of  the  incoming  engine,  not  being 
accurate  enough  for  the  engineer  to  throw 
the  main  switch  by. 

You  can  easily  see  from  all  this  that  there 
is  still  a  chance  to  get  them  in  wrong,  the 
first  time,  because  some  one  of  the  leads  may 
have  been  crossed  somewhere  or  the  mam 
venerator  leads  themselves  may  have  been 
reversed  somewhere,  so  that  one  is  making 
a  positive  wave  when  the  other  is  making  a 
negative,   and  therefore  you   do  not  know 
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whether  the  machines  are  in  phase  or  lamps 
bright  or  dark.     So  the  men  will  never  put 
in  a  new  generator  for  the  first  time.     In 
the  various  power  plants  under  the  writer's 
iurisdiction,   this   is   one  of   the   interesting 
jobs  up  to  him.     Tt  is  worse  than  the  stock 
market-if  it  is  all  right  you  are  rich;  if  all 
wrong,  busted!     No   matter   how   carefully 
all  the  leads  have  been  traced  you  are  never 
sure  whether  the  lamp  is  bright  or  dark  in 
phase,  until  the  main  switch  is  thrown  for 
the    first    time.     So    you    can    picture    the 
wretched    creature    standing    at    the    board 
with  the  big  switch  in  his  hand.     Here  are 
$80,000  worth  of  apparatus  at    stake;  which 
shall  it  be,  right  or  wrong?     Of  course,  as  a 
matter  of  fact,  no  such  risks  are  taken,  as 
there  are  several  infallible  checks,  such  as 
first  plugging  in  the  lamp  on  the  'bus,  when 
it  should^be  dark,  as  both  transformers  are 
now  receiving  current  from  the  same  source. 
Nevertheless,    the    writer    always    has    the 


main  leads  of  the  new  machine  unbolted, 
and  100  amperes  fuses  inserted  at  the  first 
trial,  which  hang  on  a  few  seconds  if  every- 
thing is  all  right,  and  blow  like  a  rapid-fire 

gun  if  wrong. 

But,  even  after  putting  in  the  first  time 
and  all  the  leads  being  found  correct,  the 
crenerators  are  occasionally  thrown  in  half- 
out,  when  the  engineer  gets  a  bad  case  of 
''rattles,"   or  is  crowded  for  time;   and  a 
nervous  man  will  occasionally  try  to  open 
the  main   switch   again,   when  the  load   is 
heavy  and  he  sees  everything  going  down. 
You  will  find  the  switch  all  burnt  the  next 
morning,  and  the  engineer  "not  in  today." 
And  even  old  hands  that  I've  trained  for 
months  in  paralleling  powerhouse  alterna- 
tors,   sometimes    get    so    overcautious    and 
fussed  up  when  some  big  magnate  is  look- 
ing on  as  to  put  in  the  incoming  machine 
with  the  lamps  nearly  dull  red! 

The  Germans  have  gotten  up  an  auto- 
matic switchboard  appliance  to  couple 
alternators  in  parallel  without  requiring 
any  man's  judgment  at  all.  It  was  recently 
described  abroad  by  Herr  Max  Lutz,  the 

inventor. 

The  introduction  of  an  automatic  appa- 
ratus like  that  into  American  power  houses 
would  not  only  save  accidents  but  would  also 
save  time,  as  it  would  put  in  the  incoming 
engine  the  very  first  time  it  passed  through 
phase  with  any  reasonable  slowness,  whereas 
the  powerhouse  men  often  take  a  great  deal 
of  time,  and  go  through  phase  half-a-dozen 
times,  before  their  judgment  tells  them  the 
precise  moment  has  arrived  to  throw  the 
main  switch. 


A  Radium  Institute 

Vice  Consul  Genera]   R.  W.  Heingartner, 

of  Vienna,  in  writing  of  the  interest  mam 
fested  by  the  Austro-Hungarian  Government 

in  matters  pertaining   to  radium,  its  study 
and  sale,  says: 

•  \  private  donation  of  500,000  crowns 
(about  sSioo,ooo)  some  time  ago  made  pos- 
sible the  erection  of  a  new  institute  devoted 
to  radium  research  in  Vienna,  which  is  now 
rapidly  approaching  completion.  The  build 
in"  has  four  stories  and  will  contain  labora- 
tories only,  seven  on  each  floor.  This  will 
be  the  first  radium  institute  in  the  world  ami 
will  have  an  international  character,  being 
at  the  services  of  scientists  for  purposes  of 
radium   research.     Though    the   institute   is 


m 


lO 


746 


POPULAR  ELECTRICITY 


donated  by  private  munificence,  the  Gov- 
ernment has  undertaken  the  cost  of  main- 
tenance. 

'  The  Ministry  of  Labor  has  hitherto 
been  unable  to  accede  to  the  many  re- 
quests which  have  come  from  numerous 
sources,    both   inland    and    foreign,  for 
radium.     There  was    a  certain  quantity 
of  it   from    Joachimsthal   on  hand,  but 
it  could  not  be  sold  until  the  exact  per- 
centage content  of  pure  radium  in  the 
ore^was  established.     The  work  of   ex- 
amination is  now  being   carried   on  and 
the  sale  of  radium  will  soon  be  begun. 
The  radium  will  be  sold  in  vials,  each 
to   contain  60  milligrams  of  5  per  cent 
radium  or  30  milligrams  of  10  per  cent 
radium,  the  price    of  such  a  vial  to  be 
1,080  crowns  (about  $216),  as  the  present 
market   value    of   pure    radium    is   esti- 
mated at  300,000  crowns  ($60,000)  per 
gram.     For    the    present    only    inland 
institutes  will  be  sold  to,  and  numerous 
applications    from    such   are  already  on 
file.     Many  medical  clinics  have  likewise 
made    requests    for  radium   in  order  to 
test  its  therapeutic  value." 

Electric  Automobile  Horn 


The  ordinary  automobile  horn,  operated 
with  a  rubber  bulb,  has  its  disadvantages, 
as  automobile  users  know  to  their  sorrow. 
The  bulbs  deteriorate  rapidly  and  must  be 
renewed  frequently.  The  hand  must  be 
taken  from  the  steering  apparatus  to  push 
the  bulb,  which  is  inconvenient.  When  the 
machine  is  at  rest  the  horn  is  " honked"  by 
every  small  boy  that  passes  by. 

A  new  electric  automobile  horn  without 
these  disadvantages 
is  called  the  Elec- 
tro-Corno.  It  is 
operated  by  a  push 
button  on  the  steer- 
ing wheel.  There 
are  no  bulbs,  no 
reeds  and  no  motor, 
for  it  operates  on 
the  principle  of  the 
vibrator  of  an  ordi- 
nary induction  coil. 
One  of  the  illustra- 
tions shows  the  ap- 
paratus in  a  form 
applied  to  motor 
boats.     For  automo- 


ELECTRIC    AUTOMOBILE    HORN 

biles  the  horn  instead  of  being  connected 
direct  to  the  top  of  the  box  containing  the 
vibrating  mechanism  is  connected  thereto 
by  a  flexible  tube. 

The  diagram  shows  the  connections  of  the 
apparatus.  A  wire  from  the  battery,  which 
may  be  five  dry  cells  or  a  six  volt  storage 
battery,  enters  the  box  and  is  connected  to 
the  adjustable  contact.  From  this  contact 
current  passes  through  a  vibrating  strip,  not 
shown,  and  around  the  winding  of  a  magnet 
coil  and  out  to  the  push  button;  thence  back 
to  the  battery.  Current  flowing  around  the 
coil  magnetizes  its  core  and  draws  down  the 
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vibrator  as  in  the  ordinary  induction  coil, 
breaking  the  circuit.  This  make-and-break 
goes  on  continuously  and  rapidly  as  long  as 
the  button  is  pushed.  At  every  throw  of  the 
vibrator  a  little  point  on  its  outer  end  strikes 
against  a  metal  diaphragm  located  under  the 
horn  outlet.  The  diaphragm  thus  vibrates 
in  unison  and  produces  a  loud  and  peculiar 
sound  in  the  horn. 


An  Easy  Way  of  Mixing  Dough 

The  tedious  labor  of  dough  mixing,  egg 
beating,  etc.,  is  performed  economically 
and  quickly  by  the  electric  motor,  while  the 
work  done  is  considerably  more  thorough 
than  that  accomplished  by  human  agency. 
The    superior    sanitary    advantages    of    the 


DOUGH     MIXES    FOR    BAKERIES    AND    LARGE 

KITCHENS 

electrically  driven  apparatus  are  also  im- 
portant considerations  in  the  preparation 
of  a  food  stuff.  Moreover,  the  mixture  is 
assured  to  be  uniformly  and  completely 
worked,  without  the  attention  of  a  skilled 
operative  or  baker. 

A  "Baby-grand"   dough   mixer  is  shown 
in  the   illustration,   being  adapted   to   large 


kitchens  or  bakeries.  With  the  aid  of  a 
suitable  belt  and  gears  the  electric  motor 
drives  a  sort  of  paddle  wheel  which  does 
the  mixing.  There  are  two  pans  for  hold- 
ing different  sized  batches  of  the  mixture. 
By  means  of  the  handwheel  at  the  top  these 
pans  may  be  raised  and  lowered  to  a  position 
where  the  paddle  will  work  to  the  best  ad- 
vantage. 


Enameled  Wire 


The  extremely  tine  wires  which  are  used 
in  medical  coils,  spark  coils  for  wireless 
work,  small  electro-magnets,  etc.,  have 
hitherto  been  insulated  either  with  a  double 
covering  of  cotton  or,  for  the  very  small 
sizes,  a  single  covering  of  fine  silk  thread. 
Recently,  however,  a  new  wire  has  come 
into  use  quite  extensively  and  which  is 
known  as  enameled  wire.  The  composition 
of  the  enamel  is  a  secret  with  the  manufac- 
turers, nevertheless  a  brief  description  of  how 
this  enamel  is  put  on  will  be  interesting. 

In  the  rirst  place  the  wire  is  run  off  the 
spools  through  a  viscous  mixture,  called 
by  the  workman  the  "dope,"  composed  of 
the  secret  ingredients,  from  which  it  runs 
into  a  specially  made  oven.  From  there  it 
comes  out  a  smooth,  glossy  wire,  called 
enameled  wire. 

In  the  making  of  enameled  wire  six 
strands  of  wire  are  run  parallel  through  the 
mixture  and  into  the  oven,  thus  making  all 
wires   uniform   in   thickness   and    hardness. 

The  mixture  is  kept  at  a  temperature  of 
350  to  420  C,  according  to  the  size  of  wire 
or  the  roughness  or  thickness  of  the  same; 
so  if  wire  is  rough,  with  the  mixture  at  350, 
the  temperature  is  raised  a  few  degree-, 
which  thins  out  the  mixture,  and  lets  it  run 
off  more  readily  before  entering  the  oven, 
making  the  insulation  thinner  and  harder, and 
therefore  smoother;  for  the  thinner  the  in 
sulation  the  harder  it  bakes  on,  and  hard 
ness  makes  smoothness. 

Hut  great  care  must  be  taken  not  to  let 
the  insulation  run  too  thin,  as  it  then  would 
bake  on  too  hard  and  would  not  adhere 
to  the  wire  enough  to  stand  its  first  test; 
that  is  when  the  wire  is  si ret<  lied  to  its  elastic 
limit    the    insulation    would    crack   off. 

The  heat  of  the  oven,  we  will  readily  see, 
is  also  an   important  factor  in  manufacture 
of  the  article,  for  if  the  temperature  is  not  cor 
reet  the  insulation  would  either  be  too  sofl 
or  too  hard. 
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In  first  trying  out  the  wire,  only  one  wire 
of  the  six  is  run,  as  it  would  be  a  great  ex- 
pense to  the  company  to  run  a  large  quantity 
of  wire  which  is  too  soft  or  hard. 

When  it  is  found  that  the  one  wire  is 
smooth  and  will  not  peel  off  or  crack  off 
when  stretched,  it  is  given  an  electrical  test. 

We  take  a  piece  of  wire  about  three  feet 
long,  bare  one  end  for  a  terminal,  and  wrap 
the  insulated  part  around  a  metal  mandrel. 
The  terminals  of  an  electrical  source  are 
then  applied,  one  to  the  mandrel  and  the 
other  to  the  bare  end  of  the  wire.  In  this 
way  the  insulation  is  subjected  to  a  certain 
electrical  pressure  which  is  measured  with 


Second:  Alcohol,  turpentine,  etc.,  have 
no  effect  on  it,  and  it  will  readily  stand  a 
temperature  of  6oo°  F.,  without  charring. 

Third:  Having  a  greater  di-electric 
strength  than  silk,  it  need  be  only  applied 
about  one-fourth  the  thickness  of  silk, 
making  a  smaller  and  neater  coil. 

Fourth:  One  pound  of  34  B.  &  S.  gauge 
copper  wire,  with  silk  insulation,  contains 
about  7650  feet  of  wire,  while  it  takes  about 
8100  feet  to  make  a  pound  of  enameled  wire, 
a  saving  of  about  one-tenth  in  favor  of  en- 
ameled wire  at  the  same  price. 

J.  Berger. 


TABLE  LAMP 

a  voltmeter.  It  is  first  given  about  no 
volts.  If  the  insulation  wrapped  around  the 
mandrel  does  not  flash,  we  know  that  it 
stands  a  voltage  of  no  volts.  We  now  turn 
to  the  rheostat  and  keep  on  giving  it  more 
and  more  voltage  till  the  insulation  flashes, 
and  then  the  voltage  registered  is  the  break- 
down voltage  of  our  insulation. 

We  have  been  running  say  a  34  B.  &  S. 
gauge  wire  which  -is  not  much  thicker  than 
a  hair,  on  which  the  insulation  can  neither 
be  peeled  or  cracked,  and  it  also  stands  a 
required  voltage  of  250  volts.  Now  we 
start  the  other  five  wires  going  and  we  are 
running  a  wire  which  is  far  superior  to  silk 
or  cotton  for  these  reasons: 

First:  It  is  moisture  proof,  and  current 
cannot  leak  across  from  coil  to  coil. 


Desk  and  Piano  Light 


A  new  style  of  portable  electric  lamp  which 
will  enhance  the  appearance  of  any  well- 
appointed  office,  music  room  or  library  is 
known  as  the  "Emeralite"  lamp.  Two 
types  are  shown,  one  to  use  on  a  roll-top 
desk  or  piano  and  the  other  for  flat-top 
desks,  library  tables,  etc.  The  beauty  of 
light  lies  in  the  fact  that  it  casts  no  shadows. 
The  principal  feature  of  novelty  is  of  course 
the  shade  which  is  of  rich  green  glass  lined 
with  opal  glass,  making  a  permanent  re- 
flecting surface.  The  shade  being  open 
does  not  collect  dust  and  it  may  be  adjusted 
at  any  desired  position  by  means  of  an  auto- 
matic adjusting  clamp  at  the  end. 

An  ordinary  incandescent  lamp  is  mounted 
under  the  shade  and  the  wires  are  brought 
to  it  through  the  standard  in  the  table  lamp 


PIANO  LAMP 

and  through  the  bracket  arm  in  the  piano 
lamp.  In  the  latter  type  the  base  is  made 
heavy  enough  to  hold  the  light  securely. 
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Electric  Glue  Heaters 


Those  of  us  who  have  no  occasion  to  visit 
large  wood  working  establishments,  box  fac- 
tories or  pattern  shops  little  realize  to  what 
extent  glue  enters  into  the  manufacture  of 
certain  products.  There  it  is  used  literally 
by  the  barrel,  and  special  heaters  must  be 
kept  going  constantly  to  keep  it  in  just  the 
proper  liquid  state.     Gas  burners  were  used 
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FIG.    I.     SIMPLE  ELECTRIC  GLUE   HEATER 

largely  in  the  past  to  heat  the  glue  pots,  but 
were  a  constant  fire  hazard  and  besides  gave 
off  heat  and  fumes  into  the  surrounding  at- 
mosphere. Within  the  last 
few  years,  however,  it  has 
been  found  that  electric 
heaters  are  far  more  satis- 
factory for  this  work,  and 
the  accompanying  illus- 
trations show  the  forms 
which  some  of  these  de- 
vices take. 

Fig.  i  shows  a  simple 
electric  glue  heater.  This 
consists  of  a  heater  coil 
in  a  bath  of  water  sur- 
rounding the  glue  pot,  the 
water  serving  to  prevent 
burning  of  the  glue.  The 
electric  wires  from  the 
flexible  cord  terminate  in 
resistance  wires  inside  of 
the  spiral  pipe,  and  the 
current  flowing  through 
the  resistance  wires  heats 


FIG.  2.    GLUE  HEATER  OF  50  GALLONS 
CAPACITY 

them    and    raises    the    temperature  of  the 
water  bath  to  the  proper  value. 
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FIG.  3.     ELECTRICALLY   HEATED  GLUE    SPREADER 
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Fig.  2  shows  a  unique  electric  glue  heater 
of  50  gallons  capacity  provided  with  a  heat 
retaining  jacket.  This  device  is  said  to 
properly  dissolve  every  particle  of  fibre  in 
the  glue,  maintaining  the  proper  tempera- 
ture of  150  degrees  in  order  to  give  the  best 
consistency.  A  thermometer  is  provided  with 
a  brass  agitator  and  water  guage  in  the 
water  chamber.  The  inner  chamber  holds 
the  glue,  next  to  that  is  the  water  jacket  and 
finally  there  is  a  chamber  packed  with 
mineral  wool. 

It  is  stated  that  when  a  heat-retaining 
jacket  of  mineral  wool  is  employed  the 
maximum  current  is  required  only  for  from 
half  to  three-quarters  of  an  hour  in  the  morn- 
ing, after  which  the  electric  power  may  be 
shut  off  until  noon.  After  the  noon  hour 
the  current  is  again  turned  on  for  a  short 
time.  Altogether  the  current  is  turned  on 
about  one  and  one-half  hours  during  the 
day. 

In  Fig.  3  is  seen  the  construction  and 
method  of  operation  of  an  electrically  heated 
glue  spreader.  The  upper  roll  automatically 
raises  and  lowers  to  accommodate  stock  of 
different  thicknesses,  and  the  electric  glue 
heating  coils  are  arranged  in  the  roller  as 
indicated.  Three-way  switches  are  pro- 
vided, enabling  the  operator  to  regulate  the 
temperature  from  minimum  to  medium  or 
maximum,  as  desired. 


Lightning  Arrester  for  Tele- 
phone Lines 


A  lightning  arrester,  which  in  outward 
appearance  is  very  much  like  an  ordinary 
incandescent  lamp,  is  a  new  development 
in  the  telephone  field.  It  consists  of  a  her- 
metically sealed  glass  bulb  mounted  on  a 
porcelain  base  and  having  terminals  for 
the  ground  and  the  lines.  The  type  shown 
is  for  a  metallic  circuit  telephone  line  and 
has  three  terminals.  Each  terminal  con- 
nects to  one  of  the  electrodes  shown  within 
the  bulb.  One  terminal  is  then  connected 
to  one  wire  of  the  line,  the  second  terminal 
to  the  other  wire  of  the  line  and  the  third 
terminal,  which  leads  to  the  middle  elec- 
trode, to  the  ground.  These  electrodes  are 
separated  by  a  space  of  less  than  J-  inch. 

It  is  plain  to  be  seen,  therefore,  that  all 
there  is  to  prevent  current  from  either  wire 
of  the  telephone  line  from  passing  direct 
to  the  ground  is  the  little  ^-inch  space  be- 


tween the  outside  electrode  and  the  middle 
or  grounded  electrode.  This  space,  es- 
pecially as  it  is  in  a  vacuum,  is  sufficient 
effectually  to  prevent  such  currents  as  are 
used  in  telephony,  telegraphy  and  signal 
work  from  escaping,  for  to  them  it  presents 
a  very  high  resistance. 

Not  so  with  the  lightning  discharge  which 
is  a  form  of  electricity  known  as  static. 
Static    electricity    passes    easily    through    a 
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vacuum,  so  when  a  lightning  discharge  hits 
the  line  it  is  allowed  to  escape  to  earth 
through  the  middle  electrode  and  its  ground- 
ed terminal,  by  jumping  the  space  between 
the  outside  and  middle  electrodes. 


A  New  Battery  Cell 


The  new  Anhydrous  battery  cell  is  built 
upon  a  unique  principle.  The  liquid  neces- 
sary to  make  the  cell  operable  is  put  in  when 
you  get  ready  to  operate  it.  The  ordinary 
dry  battery  (which  term  is  a  misnomer  for 
it  does  contain  a  liquid  or  paste  though 
sealed  up)  is  liable  to  dry  out  if  left  to  stand 
on  the  shelf.  Thus  you  are  apt  to  buy  a 
poor  battery  at  the  start.  The  Anhydrous 
battery  cell  will  keep  indefinitely  the  con- 
tents being  dry  as  powder.  When  you  want 
to  put  it  into  service  pour  in  water  through 
a  specially  made  opening  which  is  provided 
for  that  purpose. 
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Sunspots  and  Earth  Currents 

Some  connection  apparently  exists  be- 
tween sun  spots  and  the  electrical  disturb- 
ances which  usually  appear  simultaneously 
on  the  earth.  At  such  times  the  Aurora 
Borealis  is  also  unusually  active.  The  most 
recent  disturbance  of  this  kind  occurred  on 
September  25th  last,  and  the  magnetic  ray.  or 
whatever  it  might  be  called,  which  shot  out 
from  a  great  40,000  mile  suDspot  clogged 
with  contending  currents  even'  electric  wire 
on  the  earth.  This  effect  was  most  noticeable 
on  the  telegraph  wires  and  communication 
became  extremely  difficult. 

During  the  height  of  the  disturbance  the 
measuring  instruments  in  the  telegraph 
offices  registered  the  presence  on  the  wires 
of  upward  of  500  volts  of  electric  current 
from  the  mysterious  source.  This  is  a 
greater  voltage  than  is  supplied  for  the 
operation  of  any  of  the  land  wires  and  it 
lighted  the  incandescent  resistance  lamps 
and  flashed  brilliant  sparks  across  the  gaps 
when  the  telegraph  keys  were  opened. 

Such  disturbances  are  usually  to  be  ex- 
pected when  large  spots  cross  the 
sun.  Director  F.  Schlesinger  of 
the  Allesjhenv  Observatorv  of  Pitts- 
burg  had  this  to  say  of  the  pheno- 
mena at  the  time: 

"We  have  been  observing  this 
spot  on  the  sun  during  the  last 
week;  it  is  unusually  large.  The 
spot  is  about  40,000  miles  across, 
and  it  usually  takes  such  a  spot 
about  two  weeks  to  cross  the  sur- 
face of  the  sun.  The  storm  always 
becomes  most  violent  when  the 
spot  nears  the  center  of  the  sun's 
surface,  where  it  is  now.  The  spot 
can  be  seen  bv  the  aid  of  a  smoked 

glass,   and   it   will  no   doubt   take     | 

another  week  before  it  passes  off 
the  surface  of  the  sun. 

"In  the  case  of  these  magnetic 
storms  there  is  no  high  wind,  no  thunder  and 
lightning  or  rains,  but  merely  an  atmospheric 
disturbance.  The  atmosphere  is  highly 
charged  with  electricit\,  that  is  liable  to 
affect  telegraph  and  telephone  wires,  and  it 
is  possible  that  an  aurora  borealis  phenome- 
non may  occur  in  the  same  time." 

Professor  Edwin  Frost  of  Yerkes  Ob- 
servatory was  also  quoted  as  follows; 

"Auroras  often  occur  as  the  sun's  activity 
is  dying  down,  but  are  more  likely  during 


what  we  call  the  sun's  maximum,  when  the 
greatest  number  of  sun  spots  are  visible. 
This  is  even'  eleven  years.  The  sun  is  now 
approaching  its  minimum,  and  the  maxi- 
mum will  not  be  reached  for  about  rive 
vears. 

"When  you  turn  the  earth  in  the  field  of 
a  sun  spot  you  get  a  current  on  the  earth, 
which  in  turn  affects  the  telegraph  wires  and 
causes  trouble.  Auroras  frequently  occur 
without  affecting  the  wires.  We  have  seen 
a  number  of  them  this  summer — of  a  white 
appearance,  not  with  the  brilliant  effects 
seen  in  the  North." 


Automatic  Time  Switch 


Cases  often  arise  in  which  it  is  desired  to 
leave  a  few  lamps  burning  in  a  show  window, 
for  instance,  or  a  small  electric  motor  is  to 
be  left  running  for  a  certain  length  of  time. 
But  it  is  desired  after  the  proper  interval  of 
time  has  elapsed  to  shut  off  the  current  from 
the  apparatus  without,  however,  making  it 
necessary  for  an  attendant  to  stay  around  to 
perform  the  trivial  operation.     For  this  pur- 
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p  >se  what  is  known  as  a  time  switch  i>  usu 

ally  employed. 

A  new  type  of  time  switch  for  the  above 
purpose  is  shown  in  the  picture.  A  clock 
and  an  ordinary  knife  switch  are  mounted 
rigidly  on  a  slate  base.  To  keep  the  lights 
or  motor  in  operation  the  switch  is  closed 
against  a  spring  as  shown  and  held  closed  by 
a  catch  or  trigger  at  the  back  of  the  clock. 
At  the  given  time  for  opening  the  switch,  how- 
ever, the  clock  mechanism  releases  the  catch. 


Electrical  Men  of  the  Times 


W.  WINANS  FREEMAN 


In  the  electric-service  business,  as  in  every 
other  business,  personality  counts  for  much. 
If  there  is  such  a  thing  as  a  "  personal  equa- 
tion," that  of  Mr.  W.  Winans  Freeman, 
vice-president  and  general  manager  of  the 
Edison  Electric  Illuminating  Company  of 
Brooklyn,  N.  Y.,  must  be  very  high  indeed, 
for  it  is  probably  true  that  everyone  brought 
in  contact  with  him  learns  not  only  to  ad- 
mire him  for  his  ability  but  togiike  him 
thoroughly  as  a  man. 
Mr.  Freeman  has  a 
positive  genius  for 
making  friends.  Tall, 
erect,  with  a  strong, 
open  countenance,  a 
ready  smile  and  a  fine 
voice,  his  very  ap- 
pearance invites  con- 
fidence, and  his  moral 
and  intellectual  equip- 
ment is  such  that  the 
favorable  first  impres- 
sion is  deepened  by 
further  acquaintance. 
Further,  he  has  one 
requisite  for  success 
that  is  indispensable — 
the  capacity  for  hard, 
steady  work. 

With  these  charac- 
teristics, it  is  not 
strange  that  this  man, 
still  well  under  forty, 
has    been    successful. 

He  is  the  working  head  of  his  company,  and 
it  ranks  among  the  five  largest  central- 
station  companies  in  the  United  States,  with 
assets  valued  at  more  than  $25,000,000. 

Mr.  Freeman  was  born  in  Exeter,  On- 
tario, Canada,  June  8,  1872.  After  a  high- 
school  education,  he  became  a  stenographer, 
and  in  1889,  at  the  age  of  17,  he  determined 
to  seek  his  fortune  in  the  United  States. 
He  entered  the  service  of  the  Edison  Elec- 
tric Illuminating  Company  of  Brooklyn  as 
stenographer  and  private  secretary  to  the 
general  manager.  His  advancement  was 
steady  and  sure.     His  first  promotion  was 


to  the  position  of  assistant  secretary  of  the 
company.  Then  he  was  made  secretary, 
next  secretary  and  treasurer  and  later  vice- 
president  and  general  manager,  as  which 
he  is  the  active  executive,  reporting  direct 
to  the  board  of  directors.  Mr.  Freeman  is 
otherwise  a  man  of  large  business  interests. 
In  furthering  the  properties  placed  in  his 
charge  by  extending  the  use  of  electricity 
for  light,  power  and  heat  in  Brooklyn,  Mr. 

Freeman  has  exhibited 
a  broad-minded,  pro- 
gressive policy.  In 
treating  customers,  in 
making  rates,  in  going 
after  new  business,  in 
selecting  equipment, 
in  adopting  improved 
types  of  apparatus,  as 
the  tungsten  lamp,  he 
has  been  honest,  en- 
terprising and  clear- 
headed, winning  the 
approval  not  only  of 
his  business  associ- 
ates and  of  the  Brook- 
lyn public  generally, 
but  of  electrical  men 
the  whole  country 
over,  by  whom  he  is 
regarded  as  standing 
in  the  front  rank  of 
central-station  opera- 
tors. He  is  past-presi- 
dent of  the  Associa- 
tion of  Edison  Illuminating  Companies, 
first  vice-president  of  the  National  Elec- 
tric Light  Association,  a  member  of  the 
American  Institute  of  Electrical  Engineers 
and  of  a  number  of  other  societies.  In 
the  National  Electric  Light  Association  he 
also  holds  the  very  important  position  of 
chairman  of  the  public  policy  committee, 
which  has  to  do  with  the  relations  of  public- 
service  companies  to  the  public. 

Mr.  Freeman  is  married  and  has  three 
children.  Of  his  church  and  club  life  there 
is  not  space  to  speak,  but  he  is  active  in 
both. 
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lECTRICITY  IN  THE 
HOUSEHOLD 


The  Electrical  Show  As  a  Woman  Saw  It 


The  Coliseum,  Jan.  24,  1910. 
My  Dear  Xora: 

If  I  have  been  less  prompt  in  answering 
your  letter,  you  will  forgive  me,  I'm  sure, 
when  I  remind  you  that  this  is  "gala" 
week  for  us.  The  Electrical  Show  is  in 
full  swing,  you  know,  and  naturally  we 
women  are  spending  as  much  time  as  we 
can  possibly  spare  at  the  Coliseum,  where 
everything  electrical  is  displayed  with  courte- 
ous and  very  patient  people  to  explain  their 
uses  to  the  visitors. 

It  is  a  very  good-natured  crowd,  every- 
body seems  glad,  and  no  wonder,  for  these 
electric  people  have  at  last  solved  the  servant 
problem  for  us. 

How  simple!  Just  to  hop  out  of  bed, 
make  a  hurried  toilet,  and  while  "he"  is 
shaving,  start  the  percolator,  make  the 
toast,  have  the  water  boiling  for  the  eggs; 
and  with  a  dish  of  fruit  you  have  a  breakfast 
fit  for  any  "him." 

Should  you  care  for  a  more  elaborate 
breakfast,  there  is  the  electric  chafing  dish, 
absolutely  perfect  to  my  eyes. 

Good-bye  to  the  nasty  smelling  old  alcohol 
chafing  dish!  Who  would  have  one  now? 
And,  dearie,  with  the  chafing  dish  comes 
the  dandiest  little  book  of  dainty  recipes; 
everything  imaginable,  good  to  eat,  so  simple 
to  make  and  so  delicious  to  the  taste. 
Get  an  electric  chafing  dish,  and  every 
man  of  your  acquaintance  will  try-  to  win 
you. 

I  saw  an  electric  stove  or  range  that  was 
simply  grand.  With  it,  was  ever}'  kind  of 
cooking  utensil  from  tea  kettle  to  meat 
roaster,  and  there  was  a  perfectly  splendid 
kitchen  table, 


I  will  try  to  tell  you  (if  you  promise  not 
to  show  my  letter  to  any  man)  just  how  this 
wonderful'table  is  built.  The  table  proper 
is  just  like  any  other  kitchen  table.  At  one 
end  is  a  motor,  and  running  directly- through 
the  centre  is  a  rod — or  perhaps  shaft  is  the 
right'  word  to  use.  Attached  to  this  shaft 
by  little  wheels  and  chains  is  every  con- 
ceivable device  with  which  to  prepare  a  meal. 
For  instance — coffee  grinder,  egg-beater, 
potato  or  apple  parer,  vegetable  slicer, 
bread  and  cake  mixer,  meat  grinder,  cherry 
stoner,  raisin  seeder,  grater  and  polisher. 
What  could  be  more  convenient  than  to 
start  the  motor  and  use  in  turn  any  one  or 
several,  or  all  of  these  things,  as  you  might 
need  them? 

Just  think,  we  could  make  that  de- 
licious white  cake  that  you  are  so  crazy 
about  in  less  time  than  it  takes  to  get  the 
things  together.  Imagine — beating  the  eight 
whites  to  a  stiff  froth,  while  you  are  creaming 
the  three-fourths  of  a  cup  of  butter  and  two 
cups  of  granulated  sugar  in  the  cake  mixer. 
Isn't  it  interesting?  Now  we  have  hut  to 
add  alternately  four  cups  of  flour  into  which 
we  have  sifted  thoroughly  two  teaspoonfuls 
of  Price's  baking  powder  and  the  beaten 
whites,  adding  a  half  cup  of  cold  water, 
which  I  maintain  is  better  than  milk,  as 
the  cake  does  not  dry  out  so  quickly,  and 
after  adding  one  teaspoonful  of  vanilla, 
our  cake  is  ready  lor  the  oven  (which  must 
not  be  too  hot).  All  this  time  the  little 
mixer  has  been  working  like  a  Trojan,  and 
the  result  is  a  fine,  smooth  batter  and  cake 
that   will   actually   ''melt   in   your   mouth." 

Speaking  of  rake   reminds  me  of  a  trip 
we  took  together  once.     Do  you  remember 
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that  day  we  missed  our  train  at  Decatur, 
Alabama?  How  tired  and  hungry  and 
thirsty  we  were,  and  how  everything  was 
closed,  being  a  holiday,  and  we  couldn't 
even  get  a  cup  of  tea?  I  thought  that  day 
would  never  end,  didn't  you? 

But  time  has  changed  things  now,  my 
dear,  and  if  ever  we  are  caught  again  like 
that,  we  can  easily  master  the  situation  by 
having  in  our  grip  one  of  those  cunning  little 
traveling  bags.  It  is  of  leather,  and  con- 
tains a  small  electric  iron  used  to  press 
shirtwaists,  handkerchiefs  and  laces.  This 
iron  has  a  hole  in  it  to  heat  the  curling  iron. 
Then  you  can  turn  the  iron  over  on  the 
handle  and  set  the  tin  cover  on  the  face  of 
the  iron,  which  affords  a  quick  way  to  heat 
fresh  water  for  "the  cup  that  cheers." 

Another  thing  that  carried  me  back  in 
"memory's  ship"  to  the  old  days  when  ice 
cream  freezing  was  the  "bone  of  conten- 
tion" (and  still  is,  down  where  the  ther- 
mometer registers  97  in  the  shade)  was  a 
freezer  run  by  electricity,  for  family  use. 
Of  course  we  all  hear  lots  about  things  elec- 
trical, but  to  see  them  in  operation  makes 
us  realize  fully  just  how  independent  we 
can  be  of  servants  after  all. 

Even  the  washerwoman  has  lost  power  to 
make  us  weep  when  on  Monday  she  fails 
to  put  in  an  appearance.  Instead,  we 
bustle  into  the  laundry,  fill  the  washing 
machine  half  full  of  hot  water,  shave  some 
good  laundry  soap  into  it,  add  a  few  drops 
of  ammonia  (to  make  the  clothes  white) 
press  a  button,  and  in  ten  minutes  (think 
of  it)  that  tub  of  soiled  clothes  that  were, 
are  as  white  and  clean  as  when  new.  When 
you  are  ready  to  wring,  you  have  only  to 
press  another  button,  the  wringer  is  set  in 
motion,  and  in  a  few  moments  the  clothes 
are  wrung  free  of  suds  into  a  tub  of  clear 
water.  The  reversible  wringer  takes  them 
back  into  the  bluing  water  then  into  the 
starch  and  you  are  ready  to  hang  out  with- 
out a  bit  of  actual  labor. 

Hanging  up  the  clothes  is  the  part  I  like 
best  to  do  any  way,  because  it  takes  me  out 
into  the  sunshine  or  the  clear,  crisp  air. 
Reaching  up  is  good  exercise,  and  after  they 
are  on  the  line,  there  is  a  feeling  of  pride 
that  "passeth  all  understanding,"  not  only 
because  'tis  the  fruit  of  your  (supposed) 
labor,  but  because  they  are  the  whitest  of 
them   all! 

Ironing  day  follows,  of  course;  then  the 
electric  iron  comes  into  service,   and  when 


you  understand  the  management  the  cost  is 
comparatively  small.  And  such  a  comfort! 
I'd  rather  give  up  my  piano. 

One  firm  is  showing  an  "ironer,"  for  flat 
work,  table  cloths,  towels,  sheets,  etc.  It 
is  a  great  time  saver,  requiring  only  a  few 
moments  for  a  table  cloth,  whereas  twenty- 
five  minutes  is  the  usual  time  by  hand. 

Of  course  we  all  know  something  about 
vacuum  cleaners,  but  I  doubt  if  many  know 
just  how  complete  some  of  them  are.  For 
instance,  I  saw  one  with  every  useful  at- 
tachment imaginable.  Besides  the  sweeper 
for  rugs  and  carpets,  a  tool  for  draperies, 
curtains  and  furniture,  a  brush  for  hardwood 
floors  and  a  stair-edge  cleaner,  there  is  a 
clothes  brush,  shoe  brush,  an  atomizer,  and 
all  the  vibrator  attachments.  Just  think  of 
that!  One  need  never  grow  old.  Every- 
body can  be  beautiful;  no  excuse  to  be  too 
fat  or  too  lean.  It  should  be  a  penitentiary 
offense  for  a  man  to  be  bald!  And  from 
the  standpoint  of  good  health  they  are  indis- 
pensable. And  it  only  costs  two  cents  per 
hour  to  run  these  things. 

I  wish  you  could  have  seen  this  Electrical 
Show.  Truly,  the  subject  is  inexhaustible, 
and  very  interesting,  at  least  to  me.  So  you 
may  as  well  be  resigned  and  listen  patiently. 

But  wait!  Here  is  something  that  will 
interest  you  who  love  to  make  those  dainty 
little  waists  and  pretty  lingerie,  but  who 
dare  not  do  so  against  the  doctor's  order. 
A  sewing  machine  run  by  electricity.  No,, 
it  isn't  "too  good  to  be  true."  There  is  a 
little  motor  that  is  adjustable  to  any  ma- 
chine. All  you  need  to  do  is  to  guide  as 
before.  A  cord  or  wire  (I  suppose  that  is 
the  word)  connects  with  the  treadle  and  you 
can  control  the  speed  of  the  motor,  start,  or 
stop  the  machine  by  a  slight  pressure  of 
the  foot;  not  one  bit  dangerous  or  clumsy; 
just  a  neat  little  affair  that  is  hardly  notice- 
able. I  was  told  that  these  motors  can  be 
rented  at  very  small  cost. 

And,  honey,  in  the  next  booth  I  saw,  ah, 
such  beautiful  and  quaint  novelties  for  illu- 
mination. Grand  would  be  a  better  word. 
Some  are  made  of  French  bronze,  and  others 
of  beautiful  white  bisque,  equipped  with 
gorgeous  silk  shades,  and  glass  ones,  ac- 
cording to  one's  taste.  Some  of  the  floral 
designs  for  table  decorations  would  posi- 
tively defy  detection. 

One  piece  in  particular  was  a  lovely  de- 
sign of  pale  pink  la  France  roses  and  maiden 
hair  fern,  arranged   so  gracefully  and  natu- 
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rally  that  I  wondered  how  those  roses  kept 
so  fresh  looking  with  all  those  electric 
lamps  buried  among  them,  when  suddenly 
it  dawned  upon  me  that  they  were  electrical 
flowers.  Imagine  decorating  a  fine  old 
southern  house  with  electric  foliage  for  a 
grand  reception — and  it  isn't  a  bit  impossible 
either,  for  there  are  orange  trees  with  tiny 
lamps  concealed  in  the  oranges  and  glorious 
palms,  and  Jackson  vine,  galore. 

These  same  people  are  showing  accessories 
for  "milady's  boudoir,"  a  mirror,  equipped 
with  two  dandy  candelabra  lights.  It  is 
French  plate,  of  course,  and  mounted  in  a 
beautiful  gilt  frame,  and  there  is  a  wonder- 
ful self -heating  curling  iron  with  the  "plug" 
(I  hope  that's  the  right  word)  concealed 
within  the  handle.  And  there's  a  foot- 
warmer  for  her  dainty  though  perhaps  cold 
feet — not  a  bit  unsightly!  It  is  finished  in 
black  enamel.  Wouldn't  your  dear  old 
grandmother  appreciate  one  of  these  warm- 
ers? And,  oh,  yes,  for  that  selfsame 
"him"  a  shaving  outfit  that  will  do  wonders 
toward  putting  him  in  a  liberal  (?)  humor. 
After  using  the  little  electric  lighted  mirror 
that  can  be  adjusted  to  any  angle,  throwing 
a  strong  light  just  below  his  eyes,  enabling 
him  to  shave  in  any  room  at  any  time  of 
day  or  night,  "Thou  shalt  ask  what  thou 
wilt  and  it  shall  be  cheerfully  given." 

I  nearly  forgot  to  mention  a  warming  pad 
to  take  the  place  of  the  clumsy  hot  water 
bottle  which,  by  the  way,  is  more  often  a 
cold  water  bottle.  The  warming  pad  is 
always  ready,  keeps  an  even  temperature,  is 
soft  and  flexible  and  the  current  can  be 
regulated  with  no  fear  of  getting  it  too  hot. 
It  is  said  to  be  an  almost  infallible  cure  for 
neuralgia,  you  know. 

Oh,  yes,  my  dear  girl!  I've  got  my  heart 
set  on  your  seeing  the  next  Electrical  Show. 
It  really  is  wonderful,  and  the  old  Coliseum 
is  indeed  in  gala  day  attire.  The  color 
scheme  is  pale  yellow  and  blue.  All  the 
booths  are  alike,  draped  in  yellow;  soft, 
shimmering  stuff  like  silk.  The  thousands  of 
electric  lights  are  shaded  by  yellow  and 
blue  globes.  Suspended  from  the  dome 
shaped  ceiling  are  thousands  of  yards  of 
four-inch  ribbon  of  the  same  colors  inter- 
spersed with  ropes  of  tinsel.  The  ends  of 
both  ribbons  and  tinsel  are  left  loose  and 
hang  straight  down.  Six  tremendous  search 
lights  of  different  colors  are  used  to  illuminate 
their  shimmering  depths,  and  the  effect 
beggars  description. 


I  dare  say,  Nora,  after  reading  this  letter 
you  will  think  me  "electric  mad."  As  a 
matter  of  fact  I  am  simply  "electric  glad." 

With  lots  of  love 

F.  L. 


The  Any-Angle  Dressing  Fixture 


To  dress  before  a  mirror  when  the  lights 
are  in  the  center  of  the  ceiling  or  on  distant 
wall  brackets,  is  vexing  to  say  the  least. 
There  isn't  enough  light  or  else  you  are  in 
your  own  light,  one  or  the  other.  This 
trouble  is  met  with  particularly  when  travel- 
ing, as  hotels  are  only  too  often  fitted  up 
with  very  little  attention  paid  to  the  requisites 
of    successful    illumination    in    the 
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THROWS  THE  LIGHT  JUST   WHERE  NEEDED 

rooms.  This  little  device  railed  the  "any- 
angle"  fixture  is  made  to  clamp  to  the  top 
of  the  mirror  without  the  aid  of  screws.  It 
is  provided  with  two  swinging  bracket  arms, 
which,  together  with  proper  shades  on  the 
lamps,  enable  you  to  throw  the  light,  and 
plenty  of  it,  just  where  desired.  It  comes 
already  provided  with  a  ten-foot  cord  to 
which  is  attached  a  plug  which  may  be 
screwed  into  the  nearest  lamp  socket.  The 
whole  thing  folds  up  compactly  and  may  be 
carried  in  a  grip  when  traveling. 
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An  Electrical  Laboratory  for  Twenty-Five 

Dollars 

By  DAVID  P.  MORRISON 


PART  ni 


THE    ALTERNATING    CURRENT    TRANSFORMER 

For  many  purposes  in  your  electrical 
laboratory  you  will  find  that  it  is  necessary 
to  use  alternating  current  at  a  dir'erent 
voltage  or  pressure  than  that  obtained  from 
the  lighting  circuit.  To  enable  you  to  do 
this  an  alternating  current  transformer  is 
used;  that  is  to  "step"  the  voltage  up  or 
down. 

The  alternating  current  transformer  con- 
sists of  a  magnetic  circuit  interlinked  with 
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FIG.    l8.     SHOWING   THE    PRINCIPLE    OF    A 
TRANSFORMER 

two  or  more  electric  circuits.  A  very  simple 
arrangement  is  shown  in  Fig.  18.  One  of 
the  coils,  called  the  primary,  is  connected 
to  some  source  of  alternating  current  supply, 
which  in  this  case  is  the  lighting  circuit  from 
the  generator  (G).  The  other  coil,  called 
the  secondary,  is  connected  to  the  consum- 
ing device  which  may  be  lamps,  motors,  etc. 
The  operation  of  a  transformer  is  based 
upon  the  principle  of  electromagnetic  in- 
duction. When  current  flows  in  a  wire  there 
is  a  magnetic  field  created  around  the  wire. 
We  imagine  this  field  to  be  little  lines  of  mag- 
netic force  circling  around  the  wire.  When 
the  current  flows  straight  away  from  you  in 
the  wire  the  magnetic  lines  flow  clock  wise 
around  the  wire;  that  is  in  the  direction  that 
the  hands  of  a  clock  turn.    When  the  current 


flows  toward  you  they  encircle  the  wire  in 
the  opposite  direction.  When  alternating 
current  flows  in  the  primary  coil  of  a  trans- 
former the  magnetic  field,  therefore,  rises 
up,  dies  down  to  nothing,  then  rises  up  in 
the  opposite  direction  as  the  current  reverses. 
If  another  coil  of  wire  is  placed  in  this  field 
(the  secondary  coil)  a  current  of  electricity 
is  produced  in  this  second  coil  by  induction, 
even  though  the  two  coils  are  not  connected. 
This  current  in  the  secondary  may  then  be 
used  to  light  lamps,  etc.  The  whole  principle 
of  a  transformer,  therefore  depends  upon  a  field 
of  magnetic  lines  of  force  created  around  the 
primary  which  rises  up  or  spreads  out  and 
then  dies  down,  and  which  lines  of  force  are 
cut  by  the  wires  of  the  secondary  thereby 
causing  a  current  to  flow  in  the  latter;  just 
the  same  as  when  the  wires  of  a  dynamo 
armature  cut  the  lines  of  force  of  the  fields 
and  have  a  current  generated  in  them.  In 
a  transformer  the  coils  are  wound  around  an 
iron  core  to  strengthen  the  effect  of  the  mag- 
netic field. 

There  is  a  definite  relation  existing  between 
the  voltage  impressed  upon  the  primary 
winding  and  the  electromotive  force  induced 
in  the  secondary  winding  (neglecting  certain 
losses  in  the  transformer)  which  is  the  same 
as  the  relation  between  the  primary  and 
secondary  turns.  That  is  to  say,  if  there  are 
10  times  as  many  turns  in  the  secondary  as 
in  the  primary  the  secondary  voltage  will  be 
10  times  as  great  as  the  voltage  impressed 
upon  the  primary.  If  the  number  of  turns 
in  the  secondary  is  only  one-tenth  of  the 
number  in  the  primary  the  voltage  will  be 
only  one-tenth  as  high. 
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The  current  in  the  two  coils,  however, 
varies  in  the  inverse  ratio.  For  instance, 
suppose  the  transformer  is  a  " step-up"  one, 
having  10  turns  in  the  primary  and  ioo  turns 
in  the  secondary,  the  voltage  of  the  secondary 
will  be  10  times  as  great  as  of  the  primary 
but  the  current  flowing  in  the  secondary  will 
be  only  one-tenth  of  that  flowing  in  the  pri- 
mary. Since  the  watts  or  energy  used  equals 
volts  times  amperes  you  can  see  readily  that 
the  input  to  a  transformer  is  equal  to  the 
output  if  we  do  not  consider  the  small  losses 
which  occur  in  the  transformer  and  are  dis- 
sipated in  the  form  of  heat. 

The  advantage  of  this  relation  of  the  elec- 
tromotive forces  and  currents  can  be  better 
illustrated  by  the  following  example,  which 
corresponds  to  that  of  the  electrolytic  rec- 
tifier. Assuming  your  secondary  voltage 
will  never  have  to  be  more  than  30  volts,  and 
that  you  will  want  a  maximum  current  of 
five  amperes. 

If  your  primary  circuit  is  to  be  connected 
to  a  no  volt  line  the  ratio  of  the  primary 
and  secondary  voltages  will  be  equal  to  ^ 
or  3§.  The  primary  winding  must  have  3§ 
times  as  many  turns  as  the  secondary  wind- 
ing. 

The  relation  of  the  primary  and  secondary 
currents  will,  as  above  stated,  be  in  the  in- 
verse ratio  or  5-^3§  which  equals  iA  am- 
peres, the  primary  current. 
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FIG.   19.     HOW  TAPS  ARE  TAKEN   FROM   TIN': 

SECONDARY 

If  a  rheostat  had  been  used  the  main  line 
current  would  have  been  five  amperes,  hence 
the  transformer  results  in  quite  a  saving. 

Where  it  is  desired  to  vary  the  voltage  sup- 
plied by  the  secondary  of  the  transformer 
it  can  be  accomplished  in  the  following  man- 


ner. In  winding  the  secondary  coil  if  taps 
are  taken  out  at  certain  points,  and  arrange- 
ments are  made  so  that  the  connection  of 
the  circuit  being  supplied  with  current,  can  be 
shifted  from  the  terminal  of  one  tap  to  the 
terminal  of  any  other,  the  ratio  of  the  primary 
and  the  secondary  turns  will  in  this  way  be 
changed  and  hence  the  secondary  voltage. 
Such  an  arrangement  is  shown  in  Fig.  19, 
this  being  nothing  more  than  a  diagram  of 
the  circuit.  The  variation  in  the  voltage  in 
the  secondary  can  be  made  any  value  desired 
from  zero  to  full  value.  The  value  of  each 
step  of  course  depends  upon  the  number  of 
turns  between  the  taps  and  their  relation  to 
the  total  number  of  secondary  turns. 

There  are  two  distinct  types  of  transfor- 
mers, the  difference  being  in  the  relation  of 


FIG.    20.      SHELL    TYPE    TRANSFORMER 

the  two  windings  and  the  magnetic  circuit. 
In  one,  the  magnetic  circuit  is  surrounded 
by  the  windings  and  is  called  the  "  core  type." 
In  the  other,  the  magnetic  circuit  surrounds 
the  windings  and  is  called  the  "shell  type." 
Fig.  18,  represents  a  "  core  type"  transformer, 
while  Fig.  20  represents  a  "shell  type." 
Each  of  these  types  has  its  advantages  and 
disadvantages,  but  we  must  pass  on  to  the 
actual  construction  of  a  transformer,  since 
that  is  the  primary  purpose  of  this  article. 
It  is  quite  essential,  however,  that  you  under- 
stand the  fundamental  theory  of  the  trans- 
former, that  has  been  given,  if  you  want  to 
know  how  it  operates. 

The  transformer  whose  dimensions  are 
given  below  is  a  "core  type."  To  construct 
the  core  of  this  transformer  you  should  have 
two  piles  of  pieces  of  the  thinnest  soft  iron 
you  can  obtain,  three  and  one-half  inches 
high.  The  pieces  in  one  of  these  piles  should 
be,  1  \  inches  wide  and  7^  inches  long,  those 
in  the  other  pile  should  be  iij  inches  wide 
and  5 J  inches  long. 

From  the  longer  pieces  form  two  cores 
one  and  three-fourths  inches  high  and  nine 
inches  long  by  allowing  the  pieces  to  project 
alternately  at  the  two  ends  one  and  three- 
fourths  inches,  as  shown  in  Fig.  21.     Now 
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cut,  from  some  one-fourth  inch  hard  wood, 
four  pieces  whose  dimensions  correspond  to 
those  given  in  Fig.  22.  Make  sure  that  the 
opening  in  these  pieces  will  fit  fight  on  the 
ends  of  the  cores.  Cut  eight  washers  from 
some  insulating  cloth  the  same  size  as  the 
wooden  pieces.  Slip  four  of  these  cloth 
washers  on  each  core  and  then  place  one  of 
the  wooden  heads  on  each  end,  allowing  one 
and  three-fourths  inches  of  the  core  to  pro- 
ject through.     These  ends  will  have  the  ap- 
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FIG.  21.    HOW  THE  CORES  ARE  FORMED 

pearance  of  a  dove-tailed  piece  of  wood. 
Holding  the  core  firmly  in  a  vice,  tape  it 
thoroughly  with  some  good  friction  tape  be- 
tween the  blocks.  Then  wind  on  two  or 
three  layers  of  insulating  cloth,  holding  it  in 
place  by  means  of  two  or  three  turns  of 
friction  tape.  If  the  cloth  is  cut  one-half 
inch  wider  than  the  distance  between  the 
blocks,  and  its  edges  notched  to  a  depth  of 
one-fourth  of  an  inch  at  the  corners,  it  will 
extend  up  on  the  sides  of  the  blocks  and 
greatly  improve  the  insulatioc 
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FIG.    22.     WOODEN    RETAINING    PIECES 

You  should  purchase  about  450  feet  of  No. 
18  B.  &  S.  gauge  double  cotton  covered 
copper  wire,  to  be  used  for  the  primary,  and 
200  feet  of  No.  12  B.  &  S.  gauge  double 
cotton  covered  copper  wire,  to  be  used  for 
the  secondary. 

The  primary  winding  is  to  consist  of  550 
turns  or  275  turns  per  core.  The  smaller 
wire  will  be  wound  on  the  core  first,  as  you 
will  want  to  make  connections  to  the  sec- 
ondary winding  at  several  points,  and  this 


can  be  more  easily  done  if  the  secondary  is  on 
the  outside.  Solder  to  the  end  of  the  No.  18 
wire  a  piece  of  flexible  conductor,  such  as  a 
piece  of  lamp  cord,  that  is  to  form  one  ter- 
minal of  the  primary.  This  joint  must  be 
thoroughly  insulated  with  tape. 

Pass  the  flexible  conductor  through  a 
suitable  opening  in  one  of  the  blocks  near 
the  core  and  bind  its  inner  end  to  the  core 
with  several  turns  of  friction  tape.  This 
will  prevent  any  strain  that  may  come  on  the 
terminal,  from  breaking  the  electrical  con- 
nection. The  275  turns  will  make  about 
three  layers  and  the  other  terminal  will  come 
out  of  the  block  at  the  opposite  end.  The 
different  layers  should  be  insulated  from 
each  other  by  at  least  one  turn  of  insulating 
cloth.  Pay  particular  attention  to  the  in- 
sulation at  the  ends  of  the  layers.  After 
completing  the  primary  windings  test  them 
to  see  that  they  are  not  connected  to  the  core. 


FIG.    23.      ARRANGEMENT     OF     TAPS     FROM 
THE  SECONDARY 

This  can  be  done  by  connecting  one  ter- 
minal of  a  no  volt  line  to  the  core  and  the 
other  terminal  to  one  end  of  the  primary 
winding.  Place  in  the  circuit  before  making 
the  last  connection  a  very  low  current  carry- 
ing fuse,  which  serves  as  a  protection  to  your 
power  circuit.  If  you  get  only  a  very  small 
spark,  due,  no  doubt,  to  the  capacity  between 
the  winding  and  the  core,  your  winding  is 
O.  K.  If,  however,  there  is  a  large  spark 
or  the  fuse  is  burnt  out,  you  must  remove  the 
wire  and  rewind  the  coil.  When  you  have 
made  sure  your  windings  are  all  right,  place 
outside  of  them  three  or  four  layers  of  in- 
sulating cloth  and  then  several  turns  of  fric- 
tion tape  to  hold  it  in  place. 

The  secondary  is  to  consist  of  200  turns, 
100  on  each  core.  This  number  of  sec- 
ondary turns  will  give  more  than  30  volts, 
but  it  may  be  desirable  in  some  cases  to  have 
this  increased  value,  as  the  secondary  voltage 
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will  decrease  with  an  increase  of  load  on  the 
transformer.  The  secondary  voltage  can  be 
changed  as  previously  described  by  changing 
the  number  of  secondary  turns  in  series  with 
the  load. 

There  will  be  two  layers  of  second  ary 
windings  on  each  core,  and  if  taps  are  made 
at  three  points  on  each  outer  layer  as  shown 
in  Fig.  23  it  will  result  in  the  following  varia- 
tion in  the  secondary  voltage. 

A  to  B  =  40  volts 

C  to  B  =  35  volts 

C  to  D  =  30  volts 

E  to  D  =  25  volts 

E  to  F  =  20  volts 
Anrincrease  in  the  number  of  taps  or  rather 
a  decrease  in  the  number  of  turns  between 
taps,  results  in  a  decrease  of  the  voltage 
variation  per  step.  You  should  use  stranded 
conductor  for  the  leads  from  the  secondary 


FIG.    24.     FITTING    OX    THE    ENDS    OF    THE 

CORES 

winding  to  the  terminals  of  the  transformer. 
The  stranded  conductor  is  so  much  more 
flexible  than  the  solid  conductor  that  it  i- 
not  as  easily  broken,  nor  will  it  subject  the 
secondary  winding  to  so  great  a  strain  when 
being  bent  as  a  solid  conductor  would.  All 
of  your  connections  must  be  soldered  and 
well  insulated.  Several  turns  of  stout  twine 
wound  around  the  winding  on  both  sides  of 
the  various  leads  will  relieve  the  secondary 
windings  of  any  undue  strain.  These  wind- 
ings should  be  tested  as  the  primary  wind- 
ings were,  making  sure  there  is  no  electrical 
connection  between  the  primary  and  sec- 
ondary. After  testing  both  coils  you  can 
hnishythem  with  friction  tape  and  schellac, 
or  a  turn  of  black  paper,  similar  to  thai 
around    magnets,    may    be    placed    around 


them.  The  friction  tape  will  afford  a  better 
insulation  and  mechanical  protection  for  the 
windings  than  the  paper.  The  terminal 
leads  should  all  be  at  least  Fifteen  inches  long. 
The  transformer  is  now  completed  by 
placing  the  two  cores  side  by  side  and  the 


FIG.  25.    BOLT  OX  TWO  WOODEN  PIECES  FOR 

CLAMPS 

short  metal  pieces  are  placed  in  the  dove 
tailed  ends  thus  closing  the  magnetic  cir- 
cuit of  the  transformer.  Fig.  24  shows  how 
the  ends  should  be  finished.  After  these 
pieces  are  all  in  place,  two  wooden  pieces 
should  be  bolted  across  each  end  as  shown 
in  Fig.  25.  These  clamps  improve  the  mag- 
netic circuit,  by  causing  the  various  sheets  of 
iron  to  come  into  better  contact,  and  they 
also  make  the  transformer  very  rigid. 

Y'ou  are  now  ready  to  mount  your  trans- 
former. 

Cut  from  a  piece  of  one  inch  hard  wood 
two  pieces  10  inches  wide  and  1 2  inches  long. 
( )ne  of  these  pieces  is  to  form  the  base,  while 
the  other  will  be  used  as  a  terminal  board, 
which  will  be  taken  up  shortly.  You  can 
fasten  the  transformer  to  the  base  by  means 
of  bolts  or  screws  through  the  base  and  into 
the  wooden  clamps  on  the  ends  of  the  core. 
Fasten  four  uprights  in  the  corners  of  the 
base,  whose  height  is  about  one  inch  greater 
than  the  depth  of  the  transformer.  The  ter 
minal  board  can  now  be  mounted  upon  these 
uprights  by  four  round-headed  brass  screw>. 

All  the  terminals  of  the  transformer  arc 
to  be  connected  to  binding  posts  and  switches 
placed  on   the   top  of  the   terminal   board. 
Fig.  26  shows  a  top  view  of  this  board.    The 
four  posts  at  the  top  are  the  terminals  of  the 
two    primary    windings.     The     two    post- 
marked (Si)  and  (S2)  are  the  two  inside  ter 
minals  of  the  secondary  coils.     The  posts 
marked  (A),     B),    I     .    D),  (E)  and  (F)  are 
the  terminals  of  the  various  taps  taken  from 
the  secondary  winding.     (S3)  and   (S4)  are 
the   terminals  of   the   secondary   winding  to 
which  the  load  is  to  be  connected.     The  com 
mon    point-   of   the   two    switches   are   con 
nected   permanently  t<»   the  posts     v;>    and 
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(S4)  while  the  other  ends  may  be  connected 
to  the  various  taps  of  the  secondary  winding 
by  turning  the  brass  arms  of  the  switches. 


FIG.    26.     THE    TERMINAL    BOARD 

These  switches  can  be  made  in  the  follow- 
ing way.  Cut  two  pieces  from  some  one- 
sixteenth  inch  brass,  whose  dimensions  cor- 
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FIG.    27.     SWITCH    CUT   FROM    ONE-EIGHTH 
INCH    BRASS 

respond  to  those  given  in  Fig.  27.  Secure 
eight  one-eighth  inch  brass  bolts  ij  inches 
long.     Each  of  these  bolts  should  have  three 


FIG.  28.    CROSS  SECTION  THROUGH  SWITCH 

AND    BOARD 

nuts  and  one  copper  washer.  Drill  eight 
one-eighth  inch  holes  in  the  board,  as  shown 
in  Fig.  26,  and  then  fasten  the  bolts  in  place. 
Fig.  28  is  a  cross-section  through  the  com- 
pleted switch. 


In  winding  the  secondary  coils  make  sure 
that  the  induced  electromotive  force  in  the 
two  coils  will  be  in  the  same  direction,  with 
respect  to  the  external  circuit  when  their  in- 
side terminals  (Si)  and  (S2)  are  connected. 

You  should  make  sure  that  the  two  pri- 
mary coils  are  connected  in  series,  so  that 
the  current  in  both  coils  tends  to  magnetize 
the  core  in  the  same  direction.  If  this  is 
not  the  case  you  may  destroy  your  primary 
winding,  when  you  connect  it  to  the  line. 

The  transformer  can  be  constructed  to 
operate  on  a  220  volt  circuit  by  using  1100 
primary  turns  instead  of  550.  You  can  then 
change  it  to  a  no  volt  circuit  by  connecting 
the  two  primaries  in  parallel. 
(To  be  continued.) 


A  Model  Electric  Railway 


Great  ingenuity  and  resoluteness  of  pur- 
pose are  evidently  attributes  in  the  person - 


A  MODEL  ELECTRIC  RAILWAY 

ality  of  J.  Alfred  Larralde  of  Los  Angeles, 
Cal.,  who  designed  and  built  the  miniature 
electric  railway  shown  in  the  picture  at  a 
cost  of  more  than  $250.  It  took  him  18 
months,  working  at  odd  times  to  bring  it  to 
its  present  stage.  Three  months  more  will 
see  every  detail  complete. 

The  car,  track,  semaphores,  trolley  line, 
etc.,  are  built  to  a  scale  of  seven-sixteenths 
inch  to  the  foot.  The  gauge  of  the  track  is 
two  inches.  The  car  can  be  reversed  at  any 
point  desired  by  means  of  a  polarized  switch. 
A  motor  is  mounted  on  each  truck,  giving  a 
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TROLLEY    AND   TRACK   OF    MODEL    RAILWAY 

speed  of  about  400  feet  per  minute.  The 
system  includes  about  50  feet  of  track,  one 
cross-over  and  a  Y-s witch. 

The  builder  is  a  member  of  the  Society 
of  Model  Engineers,  (London). 


To  Make  Your  Own  Sal  Ammoniac 


;/ Without  doubt  most  of  the  readers  of  the 
Junior  Section  have  used  the  ordinary  sal 


FIG.    I.     APPARATUS    FOR    MAKING    SAL    AMMONIAC 


wind  a  wet  string  several  times  around  the 
glass  just  above  the  place  where  the  plug  is 
to  be  severed,  as  illustrated  in  Fig.  2.  Then 
run  a  hot  piece  of  metal  between  the  string 
and  the  plug.  The  glass  will  then  crack 
in  a  straight  line  all  the  way  around.  With 
a  slight  blow  the  plug  will  fall  off. 

In  Fig.  1,  (B)  is  a  rubber  stopper  with 
three  small  holes  (not  too  small)  and  (C) 
and  (C)  are  two  bent  glass  tubes  which 
pass  through  (B).  The  acid  vapors  enter 
the  bulb  through  these. 

A  straight  glass  tube  (D)  passes  through 
(B)  between  (C)  and  (CO-  It  should 
extend  about  three-quarters  of  the  way  down 
the  blub.  This  tube  allows  the  excess  air 
and  gases  (which  are  harmless)  to  escape. 

The  bottles  (E)  and  (E7)  contain  muriatic 
acid  and  ammonia  respectively. 

Of  the  other  parts,  (F)  and  (F')  are  two 
holed  rubber  stoppers,  (G)  and  (G')  are  two 
bent  glass  tubes  which  are  connected  to  (C) 
and  (C)  respectively  by  the  rubber  tubes  (H  ) 
and  (H'),  and  (L)  and  (L')  are  also  two 
bent  glass  tubes,  on  one  end  of  each  there 
being  attached  a  plumber's  furnace  bulb. 
The  other  ends  dip  almost  to  the  bottom 
of  the  liquid. 

A  small  stand  for  the  lamp  bulb  may  be 
made  as  follows  by  taking  a  piece  of  large 
gauge  copper  wire  (about  No.  8  or  10)  and 

bending  it  into  a  loop  to  fit 
the    bottom    of   the   bull). 
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ammoniac  battery  in  their  electrical  experi- 
ments. Some  have  possibly  also  made  their 
own  batteries;  that  is,  everything  except 
the  battery  compound.  The  following  de- 
scription will  tell  you  how  to  make  the  sal 
ammoniac  and  at  the  same  time  constitute 
a  simple  and  very  interesting  experiment  in 
chemistry. 

In  the  diagram,  Fig.  1,  (A)  is  an  incan- 
descent lamp  bulb  with  the  plug  removed. 
The  plug  may  be  removed  as  follows:  File 
a  small  hole  in  the  glass  near  the  plug  (which 
will  take  some  time),  to  admit  the  air.     Then 


Then  bend  the  remaining  piece  at   a    right 
angle  and  insert  the  end  in  a  base. 

One  thing  is  certain  that  to  make  the  experi- 
ment work  right,  all  joints  must  be  tight. 

Now  by  pressing  each  of  the  plumber's 
bulbs  simultaneously  and  with  equal  pres 
sure,  an  equal  amount  of  each  of  the  gases 
enter  the  tube.  As  the  gases  mix  in  the  bulb 
they  unite  to  form  sal  ammoniac  which  will 
gather  on  the  sides  and  bottom  of  the  glass 
in  white,  flaky  crystals.  When  the  bulb 
is  full  scrape  it  out  and  proceed  as  before. 

Fr ANCIS  B.  COYl  1  . 
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POPULAR  ELECTWCITY  WIKELESS 


Membership  in  Popular  Electricity  Wireless  Club  is  made  up  of  readers 
of^this  magazine  who  have  constructed  or  are  operating  wireless  apparatus 
or  systems.  Membership  blanks  will  be  sent  upon  request.  This  depart- 
ment of  the  magazine  is  devoted  to  the  interests  of  the  Club,  and 
members  are  invited  to  assist  in  making  it  as  valuable  and  interesting 
as  possible,  by  sending  in  descriptions  and  photographs  of  their  equipments. 

The  First  Wireless  Equipment  on  An 

Aeroplane 


A  casual  inspection  of  the  historical 
Wright  aeroplane,  now  owned  by  the  United 
States  Army,  as  it  hung  overhead  in  the 
Coliseum  at  the  Chicago  Electrical  Show 
could  hardly  be  expected  to  reveal  a  most 
interesting     bit     of     wireless     construction. 


However,  people  who  visited  the  Show  should 
realize  that  this  heavier  than  air  Wright's 
machine  is  the  first  aeroplane  that  has  ever 
been  fitted  up  with  wireless  telegraph  ap- 
paratus for  practical  service. 

In   presenting   the   Wright   aeroplane 


in 


THE    ORIGINAL    WRIGHT    AEROPLANE    FITTED  WITH   WIRELESS  APPARATUS 
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combination  with  the 
wireless  telegraph,  and 
probably  wireless  tele- 
phony, the  purpose  of 
the  Government  and 
the  Exposition  Com- 
pany was  to  place  be- 
fore the  people  of  the 
great  West  a  combi- 
nation of  two  of  the 
greatest  wonders  of 
the  age. 

It  should  be  borne 
in  mind,   previous    to 
this  occasion  no  wire- 
less message  has  ever 
been  sent  to  or  from 
an    aeroplane.     It    is 
understood     therefore 
that   the    Signal   Ser- 
vice, in  equipping  the 
government  aeroplane 
in  the  Coliseum  with 
wireless      telegraphy, 
naturally  did  not  wish 
the     exhibit     to     be 
looked   upon   as  any- 
thing   more    than    a 
very  rough,  experiment 
under  the  most  disad- 
vantageous      circum- 
stances.    In  fact,  ow- 
ing  to    the    immense 
amount  of  metal  in  the 
Coliseum,  the  support- 
ing and  guy  wires  for  the  aeroplane,  the  net- 
work of    electric   wires,    cables   and   other 
metallic  obstructions  throughout  the  build- 
ing, no  tests  from  aeroplane  to  the  ground 
station  in  the  annex,  or  from  the  station  to 
the  aeroplane  can  be  looked  upon  as  being 
conclusive. 

In  fitting  up  the  aeroplane,  with  its  wire- 
less equipment  Lieut.  Ben  D.  Foulois,  the 
Signal  Service  officer,  in  charge  of  the  ex- 
hibit, in  conjunction  with  Mr.  Frank  L. 
Perry,  of  Chicago,  has  devised  a  system  of 
antennae  and  wiring  in  combination  with  the 
army  portable  wireless  telegraph  set  that 
will,  likely,  be  tested  thoroughly  later  on  in 
the  experiments  which  Lieut.  Foulois  expects 
to  carry  on  during  his  nights  over  the  plains 
of  Texas. 

To  any  one  who  has  not  given  the  subject 
much  studv,  it  would  seem  to  be  an  ex- 
tremely  simple  matter  to  lay  out  a  system 
of  antennae  in  and  about  the  aeroplane.     It 


ARMY   WIRELESS   STATION     AT     THE     ELEC- 
TRICAL SHOW 


was    found,    however, 
that  owing  to  the  sur- 
prising   number    of 
wires,  braces  and  other 
metalic   parts    in   the 
Government   aero- 
plane   it   was,   to   the 
contrary,    quite    a 
problem.      With    the 
realization  that  it  was 
decidedly    inadvisable 
to  have  any  loose  or 
hanging  wires  attached 
to  the   aeroplane  ow- 
ing  to   the    revolving 
propellers,   the   possi- 
ble action  of   the  air 
during  flight  together 
with  the  fact  that  the 
aeroplane  has   to  run 
along    close     to     the 
ground,    etc.,    Lieut. 
Foulois    in    this    first 
experimental     outfit 
confined  the  antenna 
wires  within   the  out- 
side dimensions  of  the 
aeroplane. 

The  top  antenna 
consists  of  three  hori- 
zontal parallel,  over- 
head, stranded,  cop- 
per wires  about  No. 
14  in  size,  strung 
indicated 
of    the  two 


along   as 


just  beneath   the  upper    plane 
main  surfaces  of  the  aeroplane. 

This  upper  antenna  "surface'"  is  main- 
tained in  position  on  a  system  of  porcelain 
cleat  insulators  supporting  the  antenna  at  it- 
extremities.  The  wireless  army  telegraph 
sending  and  receiving  set  may  be  seen  in  the 
photograph  located  just  behind  the  aviator's 
two  seats  in  the  aeroplane.  One  stranded 
wire  from  this  wireless  set  makes  con- 
nection, as  indicated,  at  the  center  point  of 
the    three   wire   overhead    antenna   system. 

Xo  little  difficulty  was  found  in  plotting 
out  the  position  of  the  lower  antenna.  As  it 
was  desired  to  produce,  in  effect,  a  vertical 
Hertzian  oscillator  within  the  confines  of  the 
aeroplane's  outside  dimensions,  Lieut.  Fou- 
lois and  Mr.  Perry  figured  that  a  Loop  of 
wire  strung  around  the  lower  edge  of  the 
aeroplane's  "runners"  would  best  accom- 
plish the  result.  Further,  from  an  aviator- 
standpoint  Lieut.   Foulois  felt  that  such  an 
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arrangement  of  the  lower  antenna  would  not 
in  any  way  interfere  with  the  starting  or 
landing  of  the  aeroplane  in  actual  service. 
Connection  from  this  lower  antenna  loop 
around  the  aeroplane's  runners,  is  made  by 
two  wires  brought  up  from  the  antenna 
proper,  through  a  rubber  tube  set  in  the 
muslin  of  the  lower  plane,  to  the  wireless 
set  just  alongside  of  the  aeroplane  engine. 
The  line  drawing  shows  in  a  general  way 
the  arrangement  of  the  wires. 

Messages  were  received  in  the  Annex  at 
the  Signal  Corps  wireless  station  by  Lieut. 


GENERAL    ARRANGEMENT    OF    THE    ANTEN- 
NAE   ON    THE    AEROPLANE 

Foulois's  operators  within  a  few  hours  after 
the  hanging  of  the  aeroplane. 

Lieut.  Foulois's  plans  purposed  not  only 
to  experiment  with  wireless  telegraphy,  but 
also,  during  the  exposition  period,  to  utilize 
some  experimental  telephone  apparatus  from 
Mr.  Perry's  laboratory  with  the  idea  of 
carrying  out  Major  G.  O.  Squier's  wishes 
that  every  possible  opportunity  be  utilized 
for  preliminary  experiments  in  wireless 
telephony. 

Relative  to  the  receiving 
station  "on  the  ground," 
so  to  speak,  in  the  Annex 
of  the  Coliseum,  this  con- 
sisted of  an  army  tent 
within  which  were  placed 
the  regulation  Signal 
Corps  wireless  sending  and 
receiving  sets. 

The  regular  army  an- 
tenna pole  and  "umbrella 
antenna"  were  set  up  and 
messages  were  every  few 
minutes  dispatched  to  and 
from  the  aeroplane  and 
this  station  on  the  ground. 

In  addition,  there  were  within  the  confines 
of  this  space  a  very  beautiful  exhibit  of 
aeronautical  pictures  that  about  one  year 
ago  were  presented  by  Major  G.  O.  Squier 


of  the  Signal  Corps  to  the  American  Society 
of  Mechanical  Engineers  after  his  lecture 
on  "The  Present  Status  of  Military  Aeronau- 
tics." 


The  Directive  Aerial 


The  increasing  difficulty  of  communica- 
tion by  wireless  telegraphy  due  to  inter- 
ference, especially  in  well  populated  dis- 
tricts, has  led  to  the  development  of  many 
devices  for  the  selective  reception  of  signals. 
Most  of  these  devices  apply  to  methods  of 
tuning,  but  there  is  at  least  one  of  a  differ- 
ent nature  which  not  only  increases  the 
selectivity  of  a  station,  but  also  aids  ma- 
terially in  long  distance  reception  of  signals. 
This  device  is  the  "directive  aerial." 

It  has  been  found  that  an  oblique  or  in- 
clined wire  as  shown  in  Fig.  i  responds  most 
readily  when  the  direction  of  propagation 
of  the  waves  is  in  the  plane  of  the  wire  and 
its  "leading  in"  wire.  The  directive  aerial 
is  composed  of  several  slanting  or  hori- 
zontal wires  with  wires  leading  from  their 
lower  ends  to  the  operating  room.  The 
upper  ends  may  all  be  connected  together, 
or  may  also  have  wire  connections  leading 
into  the  operating  room  to  porcelain  base 
switches,  so  that  they  may  be  connected 
together  in  various  ways,  as  in  series  or 
parallel. 

Fig.  i  shows  one  way  of  connecting  up  a 
directive  aerial,  (sss)  being  porcelain  base 
switches  by  means  of  which  one  of  more 
aerial  wires  may  be  connected  to  the  re- 
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FIG.    I.     ARRANGEMENT  OF  THE   DIRECTIVE   AERIAL 


ceiving  tuning  coil  (RT).  (AG)  is  an 
anchor  gap,  or  equalizer,  from  whose  cen- 
tral post  a  wire  leads  to  (TT),  the  transmit- 
ting tuning  coil. 


POPULAR  ELECTRICITY 


765 


T> 

\— too 

£>M 

x1 1°  el  S 

/     y — [■"•!  5 

% 

FIG.  2.    TOP  VIEW  OF  DIRECTIVE  AERIAL 

Fig.  2  is  a  view  of  the  aerial  from  above. 
The  operating  room  is  generally  directly  un- 
der the  pole,  which  supports  the  aerial  at  (O). 

Suppose  that  a  station  is  at  (X)  and  an- 
other is  at  (M),  both  sending  at  the  same 


time.  It  is  desired  to  get  signals  from  (X) 
but  not  from  (M).  All  wires  will  be  dis- 
connected from  the  receiving  tuning  coil 
by  opening  the  switches,  except  that  con- 
nected to  wire  (D).  The  greatest  intensity 
of  will  now  come  from  the  signals  of  station 
(X).  Likewise,  if  station  (M)is  to  be  heard, 
wire  (E)  will  be  used. 

Horizontal  wires  radiating  from  a  point 
may  also  be  used  as  a  directive  aerial  by 
bringing  a  wire  from  the  further  end  of 
each  aerial  wire  to  a  switch  in  the  operating 
room. 

The  directive  aerial  is  now  being  used  by 
a  number  of  commercial  stations,  of  which 
the  Manhattan  Beach  station  of  the  United 
Wireless  Company  is  a  good  example.  The 
aerial  of  this  station  is  composed  of  22 
sections,  the  height  of  all  being  210  feet 
from  the  ground. 

A.  B.  Cole. 


What  a  Wireless  Club  Member  Is  Doing 


One  of  the  members  of  Popular  Elec- 
tricity Wireless  Club,  Clayton  R.  Gersten- 
slager,  of  Cleveland,  Ohio,  sends  us  a  very 
good  photograph  of  his  equipment,  which 
is  reproduced  herewith. 

For  his  sending  outfit  he  uses  a  ^-kilowatt 
transformer,  operated  by  an  ordinary  tele- 
graph key,  the  spark  gap  terminals  being  of 
zinc.     In  addition  there  are 
four  leyden  jars,  a  sending 
helix  and  electrolytic  inter- 
rupter.    When  he  wants  to 
do    telegraphing     afield    he 
uses  a  portable  set  contain- 
ing a  4-inch  spark  coil. 

The  receiving  instruments 
comprise  three  detectors 
(electrolytic,  carborundum 
and  silicon),  variable  con- 
denser, tuning  coil,  and  a 
pair  of  1075-ohm  receivers. 
He  also  has  a  Marconi  type 
receiver  set  consisting  of  a 
coherer,  decoherer,  two 
sounders  and  two  relays  of 
20  and  150  ohms. 

He  says  that  he  can  re- 
ceive from  any  commercial 
station  bordering  Lake 
Erie,  also  from  the  lake 
boats. 


"I  am  learning  electrical  engineering," 
says  our  Wireless  Club  friend,  who  by  the 
way  is  only  17  years  of  age,  "and  find  no 
magazine  better  than  Popular  Electricity 
for  hints  on  electricity  and  wireless." 

We  hope  this  is  the  case  with  all  the  mem- 
bers of  the  Club  and  readers  of  this  depart- 
ment.    Wireless  is  one  of  the  most  fascina- 


A   MEMBER  OF   P.   I..  W.  C.  AND   HIS  EQUIPMENT 
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ting  lines  of  experimental  work  in  the  field 
of  electricity  and  to  the  boy  or  young  man 
who  becomes  interested  in  wireless  there 
cannot  help  but  come  a  desire  to  know  more 
of  the  wider  application  of  electric  current. 


Give  the  Amateur  a  Square  Deal 


It  is  safe  to  say  that  by  far  the  greater 
part  of  the  talk  about  interference 
of  amateurs  with  the  commercial  and 
government  stations  is  absolutely  without 
foundation.  Especially  is  this  so  since 
amateurs  have  begun  to  band  themselves 
together  in  the  form  of  clubs  and  associa- 
tions for  the  general  uplift  of  their  cause. 

As  an  example  of  how  wild  and  absolutely 
inaccurate  stories  may  start  and  do  incalcu- 
lable harm  to  the  cause  of  the  amateur  ex- 
perimenter, take  the  case  of  the  late  accident 
to  the  S.  S.  Puritan  on  Lake  Michigan.  She 
had  broken  her  rudder  and  her  captain  had 
to  send  out  a  wireless  call  for  help  to  save 
his  ship  from  being  blown  on  the  shore  and 
wrecked.  A  story  was  printed  and  widely 
circulated  that  several  Chicago  amateurs 
"broke  in"  and  their  calls  of  C.  Q.  D.,  ac- 
companied by  alleged  humorous  remarks 
bothered  the  shore  operators,  who  were 
trying  to  learn  the  ship's  position  quickly 
that  aid  might  be  sent. 

Now  as  a  matter  of  fact  no  such  thing 
occurred,  and  as  far  as  can  be  ascertained 
there  was  no  interference  from  any  amateur, 
which  is  acknowledged  by  the  operators 
of  the  stations  who  were  trying  to  locate  the 
ship.  One  of  the  members  of  the  Chicago 
(Amateur)  Wireless  Club  heard  the  messages 
of  distress  and  immediately  called  up  the 
president  of  the  club  by  telephone  that  steps 
might  be  taken  to  prevent  any  interference 
from  the  stations  of  the  club.  The  presi- 
dent, Mr.  R.  C.  Dickson,  immediately  tele- 
phoned all  the  members  who  had  apparatus 
of  sufficient  power  to  cause  such  interference 
and  warned  them  to  refrain  from  using  their 
transmitting  instruments  until  the  ship  was 
out  of  danger.  That  there  was  no  such 
interference  can  be  ascertained  from  any 
of  the  operators  on  duty  at  the  commercial 
stations  at  the  time. 

Let  the  amateur  be  treated  fairly  in  these 
matters.  There  are  bills  proposed  in  Wash- 
ington now  to  pass  legislation  against  the 
amateur.  No  such  step  should  be  taken 
unless  it  is  desired  to  stamp  out  one  of  the 
most    fruitful    sources    of    improvement    to 


wireless  telegraph  systems.  Thousands  of 
amateurs  are  experimenting  tirelessly  day 
after  day.  Although  the  great  majority 
may  be  doing  over  and  over  the  things 
which  have  been  done  a  thousand  times  be- 
fore, still,  from  some  of  them  will  surely 
come  improvements  which  will  be  of  the 
greatest  benefit.  We  all  know  that  the  de- 
tails of  wireless  telegraph  systems  are  far 
short  of  what  they  should  be.  Why  not 
let  some  of  these  thousands  of  amateurs  have 
the  privilege  of  working  out  these  details? 

The  amateur  with  his  clubs  and  associa- 
tions is  becoming  more  efficient  every  day. 
Though  in  the  beginning  he  may  have  been 
at  times  indiscreet,  that  time  is  passed  and 
he  realizes  now  more  fully  than  the  careless 
ones  who  start  malicious  stories  about  him, 
the  enormity  of  the  offence  of  interfering 
when  interference  may  mean  loss  of  life  and 
property,  or  the  hampering  of  the  business 
of  commercial  stations. 

Give  him  a  square  deal. 


Hartford  Wireless  Association 


The  Hartford  (Conn.)  Wireless  Associa- 
tion was  organized  recently,  having  for  its 
object  to  further  the  art  of  wireless  tele- 
graphy and  telephony.  W.  J.  Hickmott, 
Jr.,  is  president,  D.  N.  Cole,  treasurer,  and 
H.  E.  Chapman,  320  Wethersfield  Ave., 
secretary.  The  association  invites  all  ama- 
teurs interested  in  wireless  work,  and  living 
near  Hartford,  to  write  to  the  secretary  for 
membership  blanks. 

Texas  Wireless  Association 


The  Texas  Wireless  Association  has  been 
organized  with  the  following  named  officers: 
George  Mackenzie  Douglas,  president;  Roy 
M.  Kinkaid,  vice-president;  Howard  G. 
Smith,  secretary  and  treasurer. 

The  membership  roll  shows  116  mem- 
bers. Any  one  wishing  to  become  a  member 
should  send  the  necessary  data  to  the  nearest 
of  the  following  addresses:  Texas  Wireless 
Association,  121 2  Prairie  Ave.,  Houston, 
Texas;  William  C.  Fraser,  care  of  Fraser 
Bros.,  Plumbers,  411  North  Oregon  St.,  El 
Paso,  Texas;  Louis  Joseph  Nau  du  Treil, 
518  Eleonore  St.,  New  Orleans,  La.  The 
data  given  should  include  name,  age,  ad- 
dress, occupation  (if  any),  description  and 
radius  of  aerial  and  set  used;  also  state  if 
a  member  of  any  other  clubs. 
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WIRELESS  QUERIES 

Answered  by  A.  B.  Cole 


Questions  sent  in  to  this  department  must 
comply  "with  the  same  requirements  that  are 
specified  in  the  case  of  the  questions  and 
answers  on  general  electrical  subjects.  See 
11  Questions  and  Answers"  department. 

Construction  and  Operation  of  Sending 
Instruments 

Questions. — (A)  I  have  a  wooden  core  15  inches 
long,  4$  inches  in  diameter  for  a  tuning  coil.  What 
kind  of  wire  shall  I  use?  How  much  will  it  take? 
How  many  contacts?  (B)  My  aerial  is  40  feet 
high  and  runs  parallel  with  many  wires  in  the 
vicinity.  I  get  a  loud  humming  in  my  receiver. 
The  condensers  I  have  made  seem  to  do  no  good. 
How  can  I  overcome  this  difficulty?  (C)  What 
size  wire  should  be  used  to  connect  the  different 
instruments  ?  (D)  How  can  I  tell  the  positive  and 
negative  poles  of  my  spark  coil  secondary?  (E) 
Why  is  it  when  I  connect  my  ground  to  my  spark 
coil  I  get  no  spark?  (F)  How  shall  I  connect  a 
"Gemsback"  interrupter,  one  inch  spark  gap,  con- 
denser, helix  and  key  ?  (G)  How  shall  I  make  a 
good  sending  condenser? — H.  J.  T.,  Richmond,  Ind. 

Answers. — (A)  Wind  the  core  full  with 
No.  20  single  cotton  covered  copper  wire. 
About  440  feet  will  be  needed.     This  will 
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CONNECTIONS    FOR    INTERRUPTER 

require  about  two  pounds.    Three  contacts 
are  sufficient. 

(B)  Ground  the  lower  end  of  your  tuning 
coil,  that  is,  the  end  which  is  not  connected 
to  the  aerial. 

(C)  No.  14  copper  wire  is  large  enough. 

(D)  Hold  a  sheet  of  heavy  paper  between 
the  spark  gap  terminals.  Allow  the  spark 
to  puncture  the  paper  and  then  look  closely 
at  the  place  where  the  spark  passed  through. 
You  will  observe  that  the  holes  made  by  the 
spark  are  not  clean  cut,  but  look  as  though 
a  pin  had  been  pushed  through  the  paper. 
On  one  side  of  the  paper  a  ridge  has  been 
raised  in  the  same  way  a  pin  would  have 
done,  and  from  the  above  points  you  will 
be  able  to  decide  which  side  of  the  gap  is 


positive  or  starting  point,  since  it  is  from  the 
smooth  side  of  the  hole  that  the  spark  starts. 

(E)  Your  question  is  rather  indefinite, 
but  if  we  assume  that  you  have  an  aerial 
connected  to  the  other  secondary  terminal 
of  the  coil  the  reason  for  the  decrease  in 
spark  length  is  that  the  aerial  and  ground 
act  like  a  condenser  and  therefore  cause  the 
decrease  in  spark  length  as  would  any  con- 
denser connected  across  the  spark  gap. 

(F)  See  diagram. 

(G)  Cover  eight  photographic  plates, 
each  five  by  seven  inches,  to  within  one  inch 
of  the  edges  with  tin  foil.  Then  coat  each 
plate  and  foil  with  two  or  three  layers  of 
shellac.  Support  the  plates  in  a  suitable 
frame,  and  connect  alternate  foil  sheets  to- 
gether. 


Tuning  Coil;    Detector;    Spark  Coil 

Questions. — I  am  making  a  single  slide  tuning 
coil  wound  with  No.  28  single  cotton  covered  wire 
on  a  core  five  inches  long  and  five  inches  wide.  (A) 
How  can  I  make  the  wires  stay  in  their  place  after 
leaving  a  space  the  width  of  the  wire  ?  (B)  Would 
it  be  all  right  to  varnish  it  and  leave  it  bare  where 
the  slider  touches  it?  (C)  Do  you  need  batteries 
for  an  electrolytic  detector?  (D)  What  kind  of 
wire  do  I  need  for  the  primary  in  making  a  one  inch 
spark  coil  ?  Also  give  length  and  diameter  of  core, 
kind  of  wire  for  secondary  and  how  much?  (E) 
How  can  I  make  a  receiving  tuning  coil?  Can  I 
use  fixed  condensers  for  receiving?  (F)  What 
will  be  the  wave  length  with  a  75  foot  antenna  of 
above  coil?  (G)  What  is  the  best  mineral  to  use 
for  a  detector,  silicon,  carborundum,  perikon,  etc.  ? 
(H)  Can  I  use  rheostat  instead  of  potentiometer? 
(I)  For  making  a  spark  coil  is  it  best  to  wind  in 
even    layers  or  by  sections? — B.  H.,  Chicago,  111. 

Answers. — (A)  Wind  the  wire  on  tight, 
and  then  fasten  each  end  to  a  small  wire  nail 
driven  into  the  core.  Then  give  the  wire 
several  thick  coats  of  shellac.  When  dry 
scrape  a  path  for  the  slider.  A  flat  file  does 
this  well. 

(B)  Yes,  but  shellac  will  do  better  than 
varnish. 

(C)  Yes. 

(D)  Primary,  2  layers  No.  18  D.  C.  C. 
magnet  wire;  core,  \  inch  diameter,  5 J 
inches  long;  secondary,  J  pounds  No.  38  S. 
C.  C.  magnet  wire. 

(E)  Wind  the  core  you  mention  above 
with  one  layer  No.  28  S.  C.  C.  magnet  wire. 
Arrange  one  or  more  sliding  contacts  to 
move  along  the  coil,  so  that  more  or  less 
turns  of  wire  can  be  used.  Fixed  con- 
densers can  be  used  for  receiving  purposes. 
See  article  in  Jan.,  1909,  issue  on  "Con- 
densers in  the  Receiving  Circuit." 
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(F)  About  ioo  meters  if  you  use  an  un- 
tuned transmitting  system. 

(G)  Perikon  is  considered  the  most  sen- 
sitive of  the  mineral  detectors. 

(H)     Yes. 

(I)  Small  ceils,  up  to  two  inch  spark,  are 
generally  wound  in  two  sections,  and  larger 
coils  are  wound  in  more  sections,  depending 
on  the  spark  length. 


One-Hundred-Foot  Wireless  Equipment 

Question. — What  apparatus  must  I  make  for  a 
small  wireless  receiving  and  sending  station  to 
operate  across  a  room  about  ioo  feet  wide,  not 
using  any  ground  connections? — J.  C.  R.,  Marshall, 
111. 
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I OO-FOOT    WIRELESS    EQUIPMENT 

Answer. — For  transmitting  you  will  need 
a  J-inch  spark  coil;  five  dry  or  wet  bat- 
teries, telegraph  key,  spark  gap,  and  an 
aerial  wire  five  or  ten  feet  long.  For  re- 
ceiving you  will  need  a  silicon  or  perikon 
detector,  a  75-ohm  telephone  receiver,  and 
an  aerial  wire  as  above.  Connect  the  ap- 
paratus as  in  the  diagram. 


Long  Distance  Receiving  Equipment 

Questions. — (A)  Would  an  aerial  consisting  of 
two  aluminum  wires  No.  12,  suspended  from  a  kite 
1,500  feet  high  be  good  for  long  distance  work? 
(B)  I  intend  to  erect  a  station  at  Prince  Edward 
Island,  Canada.  Could  I  hear  any  European  sta- 
tions with  the  following  instruments:  aerial  as  above; 
ground  five  square  yards  of  zinc  buried  in  damp 
soil;  loose  coupling  tuning  coil;  fixed  and  variable 
condensers;  electrolytic  and  perikon  detector;  double 
pole  receivers,  4,000  ohms;  potentiometer  and  bat- 
tery. (C)  How  can  I  improve  the  above  station? 
—J.  B.  M.,  Chester,  Pa. 

Answers. — (A)  Yes,  this  method  has 
been  used  several  times  for  this  purpose. 

(B)  You  should  be  able  to  accomplish 
the  above  result  if  your  telephone  receivers 
are  made  by  a  reliable  concern. 

(C)  If  the  tuning  coil  is  of  good  design, 
and  the  receivers  are  high  grade  you  have 
about  as  good  a  set  as  is  made  at  the  present 
time. 


Protection  for  Receiving   Instruments 

Questions. — (A)  What  is  best  to  protect  the  re- 
ceiving instruments  from  strong  currents,  a  single 
fuse  in  the  aerial  circuit  or  a  gap  shunted  across  the 
two  lead-in  wires?  (B)  Is  ordinary  lamp  cord 
suitable  for  leading  in  the  aerial?  (C)  In  my 
ground  switch  the  distance  between  contacts  is  nine 
inches.  Will  lightning  jump  this  gap  if  the  aerial 
wire  is  grounded?— G.  W.  Z.,  Chicago,  111. 

Answers. — (A)    The  former  is  better. 

(B)  Yes. 

(C)  No. 

Ground  for  Portable  Wireless 

Questions. — (A)  Can  you  suggest  ^  a  portable 
ground  to  be  used  with  a  portable  wireless  in  an 
automobile?  (B)  In  a  slanting  aerial  is  it  neces- 
sary to  connect  the  lower  end  to  the  instruments 
and  if  so,  why?— H.  T.  E.,  Haverhill,  Mass. 

Answers. — (A)  An  iron  or  brass  pipe, 
about  five  feet  long,  and  one  inch  in  diame- 
ter will  do  very  well.  Drill  a  hole  in  one  end 
and  insert  a  binding  post,  to  which  con- 
nection may  be  made.  The  pipe  may  be 
driven  into  the  ground  where  desired. 

(B)  It  is  not  necessary,  but  better,  since 
the  general  direction  of  the  aerial  should  be 
up  rather  than  first  up  and  then  down,  or 
entirely  down. 

Sending  Radius;  Testing  Crystals 

Questions. — (A)  How  may  I  use  a  tantalum  fila- 
ment from  a  tantalum  lamp  to  make  a  detector  and 
what  electrolyte  should  I  use?  (B)  How  far 
should  I  be  able  to  send  over  land  with  a  i-inch  coil, 
two  leyden  jars,  tuning  coil,  aerial  four  No.  14  cop- 
per wires  35  ft.  high  50  ft.  long?  (C)  Please  give 
diagram  of  connections  used  in  testing  crystals. 
I  am  having  trouble  with  my  carborundum  crystals. 
— T.  F.,  So.  Whitley,  Ind. 
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CONNECTIONS  FOR  TESTING  CRYSTALS 

Answers.— (A)  Clamp  the  filament  in 
the  holder  of  the  fine  platinum  wire  of  an 
electrolytic  detector,  or  in  any  other  way, 
such  as  by  means  of  a  battery  binding  post. 
Mercury  is  used  in  place  of  the  electrolyte. 

(B)  From  three  to  five  miles. 

(C)  See  diagram. 
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Use  of  this  department  is  free  to  readers  of  Popular  Electricity,  but  atten- 
tion will  not  be  given  to  questions  which  do  not  comply  with  the  follow- 
ing rules:  All  questions  must  be  written  in  the  form!  of  a  letter  addressed 
to  the  Questions  and  Answers  Department  and  containing  nothing  for 
the  other  departments  of  the  magazine ;  two-cent  stamp?  must  be  enclosed 
for  answer  by  mail,  for  space  will  not  permit  of  printing  all  answers; 
the  full  name  and  address  of  the  writer  must  be  given. 


How  to  Ask  Questions 


Attention  of  users  of  this  department  is 
called  to  the  requirements  printed  at  the 
top  of  this  page,  which  will  be  strictly  ad- 
hered to.  We  spend  a  lot  of  time  and  money 
on  this  department  which  is  undoubtedly 
one  of  the  best  features  of  the  magazine, 
to  the  practical  worker.  The  questions 
which  are  answered  from  month  to  month 
in  the  magazine  pages  are  but  a  few;  com- 
pared to  those  which  are  answered  direct 
by  letter.    The  service,  moreover,  is  free. 

•In  return  for  this  service  we  shall  insist 
that  questions  be  sent  us  in  intelligible  shape. 
If  the  information  is  worth  asking  for  it 
is  worth  asking  for  right.  If  the  question 
comes  in  scrawled  on  a  postal  card,  or 
buried  in  the  midst  of  a  letter  to  some  other 
department  or  without  a  stamp  for  the  answer 
no  attention  will  be  paid  to  it.  Address  all 
questions  to  the  "Questions  and  Answers 
Department,"  Popular  Electricity. 

Another  thing  to  remember  is  to  give  us 
specific  and  complete  data  which  will  en- 
able us  to  answer  your  question.  When  you 
write  in,  for  instance,  and  say:  "How  much 
and  what  size  wire  shall  I  use  to  rewind 
my  dynamo  to  give  50  volts  instead  of  no 
volts?"  you  might  just  as  well  say:  "How 
far  will  a  gun  shoot?"  Well,  that  will  de- 
pend largely,  as  you  can  see,  on  whether 
the  gun  is  a. 2 2  rifle  or  a  13-inch  toy  such 
as  they  use  on  Dreadnaughts.  In  the  above 
instance  you  would  need  to  tell  us  the 
length  and  diameter  of  the  armature,  the 
size  and  shape  of  the  field  magnets,  etc. 

Make  your  questions  as  clear  and  concise 
as  possible.  Write  them  on  a  typewriter 
if  you  can  and  if  you  can't  do  that  write 
them  in  as  close  an  approximation  to  standard 
Spencerian  chirography  as  possible  and  let 
them  speed  on  their  way. 


Overloaded  Lighting  Circuit 

Question. — When  you  put  an  arc  lamp  on  an  in- 
candescent circuit  why  does  it  put  out  all  the  lights. 
I  placed  a  small  one  on  a  circuit  at  the  Missouri 
Pacific  depot  and  the  fuse  plug  burned  out. 

Answer. — The  smallest  wire  permissible 

for  use  on  a  branch  lighting  circuit  is  No. 

14  B.   &  S.  gauge.     By  National  code  rules 

this  must  be  protected  on  lighting  circuits 

by   fuses   not  larger  than   six   amperes  in 

capacity.     This,   at   no   volts,   allows   660 

watcs  of  energy  on  the  line,  or  the  equivalent 

of  twelve  sixteen  candle  power  carbon  lamps. 

By  adding  three  and  one-half  to  five  amperes 

more  or  from  385  to  550  watts,  the  energy 

required  by  an  arc  lamp,  the  circuit  was 

overloaded  and  the  fuse  becoming   heated 

from  this  blew  out  and  opened  the  circuit. 


Transformer  Design 

Questions. — (A)  I  have  in  my  station  a  2300 
volt  line  which  I  would  like  to  connect  to  a  two  K. 
W.  transformer.  What  would  be  the  amount  and 
size  of  wire  for  the  primary  winding  of  such  a 
transformer?  (B)  For  the  secondary ?  (C)  What 
size  of  core  should  such  a  transformer  have? — C. 
R.,  Reading,  Mass. 

Answers. — (A)  You  do  not  state  to  what 
voltage  you  wish  to  step  down  the  2300  volts, 
so  we  assume  no.  The  usual  allowance  in 
transformers  is  500  circular  mils  of  sectional 
area  of  wire  for  each  ampere  of  current. 
At  2300  volts  the  primary  of  a  two  K.  W. 
transformer  would  carry  about  0.9  of  an 
ampere.  No.  23  B.  &  S.  gauge  wire  has  a 
cross  sectional  area  of  509  circular  mils  if 
the  above  rule  is  strictly  complied  with. 
Use  at  least  No.  18.  Assuming  one  ampere 
flowing  in  the  primary,  tests  and  tables  state 
that  nine  ampere-turns  per  inch  length  will 
give  30,000  lines  per  square  inch,  magnetic 
density,  about  right  for  a  two  K.  W.  trans- 
former on  60  cycles. 

(B)  For  the  secondary  winding  giving  an 
output  of  about  18  amperes,  9000  circular 
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mil  wire  or  No.  10  B.  &  S.  gauge  would  be      cuit  unless  the  bells  are  specially  built  for 

required.  this  voltage,   and  the  wiring  to   them  in- 

(C)     Provide  for  48  cubic  inches  of  core.  stalled  the  same  as  electric  light  wiring. 


Switchboard  Diagram 

Question. — I  want  to  build  a  switchboard  but  am 
not  sure  how  to  connect  it  up.  Could  you  aid  me 
by  giving  a  wiring  diagram  ?  I  want  a  double-pole 
double-throw  main  switch  so  arranged  that  I  can 
throw  batteries  on  the  bus-bars  when  the  switch  is 
thrown  one  way,  and  when  the  switch  is  thrown 
the  other  way  the  dynamo  will  be  connected  to  the 
board  s-nd  the  batteries  cut  off.  In  addition  the 
ammeter  and  voltmeter  light  must  each  turn  on 
independently.  There  must  also  be  three  double- 
pole  knife  switches  for  controlling  lighting  distri- 
bution; three  single-pole  knife  switches;  and  three 
push-button  switches.  — R.  E.  R.,  Central^Village, 
Conn. 

Answer. — The  accompanying  diagrams 
of  the  front  and  back  of  a  switchboard  shows 
one  way  of  making  the  connections  you  de- 
sire. The  pilot,  or  instrument  lights  (L) 
are  controlled  by  snap  switches  (SN),  (back 
view.)     The    ground    detector  connections 
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FRONT  AND  BACK  VIEWS  OF  SWITCHBOARD 


(GD)  are  taken  off  the  same  fuses.  These 
latter  should  not  exceed  six  amperes  in 
capacity.  The  ammeter  is  shown  as  con- 
nected to  a  Weston  shunt.  The  single-pole 
switches  are  connected  to  a  common  wire 
or  bar  protected  by  a  fuse  (CF).  The  other 
side  of  these  circuits  as  well  as  the  push- 
button circuits  will  have  to  be  brought  back, 
after  connecting  through  the  device  to  be 
operated,  to  the  negative  bus-bar.  It  is 
not  safe  to  operate  bells  off  a  no-volt  cir- 


Power  of  a  Magneto  Generator;    Connections 
for  Direct  Current 

Questions. — I  have  a  magneto  generator  which 
is  supposed  to  generate  enough  current  to  light 
a  16  candle  power,  no- volt  lamp.  One  terminal 
is  connected  to  the  axle  and  one  to  a  slip  ring  in- 
sulated from  the  axle.  When  the  armature  is 
turned,  a  connection  to  the  axle  and  slip  ring  will 
give  a  heavy  shock  but  will  not  light  either  a  16 
candle  power  no- volt  lamp  or  a  4-volt  lamp.  (A) 
Please  explain  what  is  the  trouble.  (B)  How 
should  it  be  connected  for  direct  current?  (C) 
What  position  should  the  segments 'of  the  commu- 
tator occupy  in  relation  to  the  armature?  (D) 
Does  it  matter  if  the  brush  touches  both  segments 
at  the  same  time  when  crossing  from  one  segment 
to  the  other? — E.  W.,  Westport,  Conn. 

Answers. — (A)  You  evidently  overesti- 
mate the  power  of  your  magneto.  From  the 
description  we  judge  it  to  be  an  ordinary 
telephone  generator.     These  generate  75  to 

85  volts  on  open  circuit; 
enough  to  give  quite  an 
appreciable  shock,  but 
have  such  a  high  internal 
resistance  that  when  con- 
nected to  a  resistance  such 
as  a  lamp,  the  voltage  de- 
creases and  the  maximum 
current  only  reaches  about 
.06  ampere.  The  total 
watts  are  only  about  2.4, 
while  a  16  c.  p.  no  v. 
lamp  requires  about  55 
watts.  Yon  have  neither 
the  power  nor  current 
capacity  to  light  either 
lamp.  You  might  rewind 
the  armature  with  about 
one-twentieth  as  many 
turns  of  No.  22  wire  as 
there  are  turns  of  fine  wire 
and  get  enough  current  to 
light  the  4  c.  p.  lamp. 
(B)  Paste  a  piece  of  paper,  equal  in 
length  to  one-half  the  circumference  of  the 
slip  ring,  on  the  slip  ring,  in  such  a  position 
that  the  ends  are  on  a  line  perpendicular  to 
the  armature  core  and  leave  the  connections 
same  as  now.  This  will  give  you  a  direct 
pulsating  current  over  half  a  revolution;  or, 
fasten  by  any  convenient  method,  two  in- 
sulated metal  semi-cylinders  to  the  axle  in 
such  a  manner  that  the  breaks  between  the 
segments  are  on  a  line  perpendicular  to  the 
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core  and  connect  the  ends  of  the  armature 
winding  to  these  segments. 

(C)  The  segments  will  extend  towards 
the  pole  pieces. 

(D)  The  brushes  should  be  set  at  top 
and  bottom  midway  between  the  perma- 
nent magnets,  in  which  position  there  will 
be  no  voltage  generated  when  the  segments 
are  in  position  so  that  the  brushes  touch  both, 
and  it  will  make  no  difference  if  they  touch. 

Secondary  Taps  for  Various  Voltages; 
German  Silver  Rheostat 

Questions. — (A)  I  wish  to  transform  no  volts 
60  cycles  so  as  to  get  voltages  from  10  up  to  90 
volts  in  10-volt  steps.  What  size  wire  will  I  have 
to  use  on  the  secondary  and  how  many  turns  be- 
fore tapping  out  to  get  these  voltages?  (B)  What 
size  and  length  German  silver  wire  is  necessary  to 
reduce  no  volts  to  60  volts  at  2  amperes? — W.  J.  S., 
Binghampton,  N.  Y. 

Answers. — (A)  The  size  of  wire  will  de- 
pend entirely  on  the  current  output.     See 
table  of  carrying  capacities  in  Aug.,  1909, 
issue.     Tap   out   at  proportional  intervals. 
Using  the  transformer  described  in  Sept., 
1909,  issue  as  a  guide,  you  would  have  put 
as  many  turns  on  the  secondary  as  on  the 
primary.    By  making  the  core  slightly  lon- 
ger you  can  put  on  a  primary  and  secondary 
of  550  turns  each  of  No.  20  wire  and  you 
will  get  10  volts  by  tapping  out  at  the  50th 
turn  of  the  secondary;  20  volts  at  the  100th 
turn,  etc.,  and  up  to  100  volts  at  the  500th 
turn,  and  no  at  the  550th  turn;  or  you  can 
leave  off  the  last  50  turns  of  the  secondary 
and  only  work  up  to  100  volts,  using  the 
line  voltage  for  the  no.    This  transformer 
thus  modified  will  only  have  an  output  of 
about  two  amperes  without  heating  and  if 
you  require  a  heavier  current  you  will  have 
to  increase  the  size  of  the  wire  and  core 
proportionally. 

(B)  You  will  have  to  absorb  50  volts  at 
two  amperes  requiring  25  ohms.  See  table 
of  resistances  of  German  silver  wire  in 
Aug.,  1909,  issue.  You  will  require  about 
300  feet  of  No.  16  gauge  18  per  cent  or 
No.  14  gauge  30  per  cent  German  silver  to 
do  this  without  much  heating.  You  can 
use  shorter  lengths  of  finer  wire  if  the  heating 
will  not  interfere. 


Reducing  no  Volts  A.  C.  to  10  Volts. 

Question. — Please  tell  me  what  kind,  what  size 
and  how  much  wire  I  would  have  to  use  to  reduce 
no  volts  A.  C.  to  10  volts,  as  I  want  to  use  it  as  a 
25  point  rheostat. — G.  R.,  Wilmette,  111. 

Answer. — It  is  impossible  to  answer  this 
question  satisfactorily  as  the  voltage  at  any 
resistance  terminal  depends  on  the  current 
flowing  and  you  have  not  stated  this.  To 
reduce  to  10  volts  at  the  terminals  the  rheo- 
stat will  have  to  absorb  100  volts.  This 
divided  by  the  current  you  will  use  will 
give  the  resistance  required.  If  you  want 
two  amperes  you  will  need  100  divided  by 
2  or  50  ohms  in  the  rheostat  and  you  will 
have  to  calculate  for  each  step.  Use  Ger- 
man silver  wire  and  see  table  of  resistances 
in  August,  1909,  issue.  See  also  answer 
to  W.  J.  S.  in  this  issue.  Would  advise 
you  to  construct  a  small  transformer  as  de- 
scribed in  our  Sept.,  1909,  issue,  and  carry 
out  numerous  taps  from  the  secondary  for 
various  voltages. 

Electric  Gas  Lighting 

Question. — Please  give  a  diagram  of  an  electric 
gas  lighting  outfit  and  explain.— N.  L.,  Iowa  City, 
la. 

Answer. — Referring  to  the  diagram  a 
spark  coil  (C)  is  used  to  give  a  good  spark. 
This  coil  consists  of  an  iron  core  J  inch  in 
diameter  and  eight  inches  long  made  up  of 
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Charging  Dry  Batteries 

Question. — Is  there  any  way  to  recharge  a  flash 
light  battery?  — C.  F.,  Bunceton,  Mo. 

Answer. — See  the  Question  and  Answer 
Department  of  the  November,  1909,  issue. 


GAS-LIGHTING    CIRCUIT 

soft  iron  wires.  Wind  on  five  layers  of  No. 
18  wire  and  connect  as  shown.  When  the 
pendant  is  pulled  the  gas  is  turned  on,  (K) 
making  contact  with  the  wire  tip  opposite. 
A  spring  brings  (K)  back  and  at  the  break 
a  spark  occurs.     The  gas  pipe  forms  part 
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of  the  circuit.  A  second  pull  of  the  pendant 
turns  the  gas  off.  Five  or  six  cells  of  battery 
are  necessary.  Rubber  covered  wire  is  ad- 
vised for  use  on  the  circuit  when  the  gas 
piping  is  not  made  a  part  of  it.  The  under- 
writers' rule  reads  "Electric  gas  lighting, 
unless  it  is  the  frictional  system,  must  not 
be  used  on  the  same  fixture  with  the  electric 
light."  This  rule  does  not  apply  to  gas 
fixtures  only.  In  general,  however,  it  may 
be  said  that  electric  gas  lighting  systems  are 
a  constant  source  of  trouble  unless  taken 
care  of. 


phone  or  telegraph  instruments  but  not  at 
the  same  time. 

(B)  An  induction  coil  is  not  necessary. 
Simply  connect  a  receiver  and  transmitter 
in  series  with  a  battery.  You  can  talk  into 
the  receiver  and  leave  off  the  transmitter  if 
you  wish  but  that  is  rather  inconvenient. 


Leyden  Jar 

Questions. — (A)  How  can  a  Leyden  jar  be 
charged?  (B)  Do  Leyden  jars  have  to  be  con- 
structed so  that  air  cannot  get  inside? — O.  W., 
Carthage,  Mo. 

Answers. — (A)  Static  electricity  is  used 
in  charging  a  Leyden  jar  and  is  produced 
by  a  static  machine  in  medical  practice. 
The  old  way  was  by  the  use  of  the  frictional 
machine. 

(B)  No.  Further,  Franklin  found  that 
the  charge  in  a  Leyden  jar  is  not  on  the  tin- 
foil, but  on  the  giass,  and  he  proved  it  by 
making  coatings  that  could  be  separated 
from  the  jar  after  the  latter  had  been  charged. 
He  found  the  coatings  held  very  little  elec- 
tricity which  was  neutralized  and  the  coat- 
ings replaced.  The  jar  was  now  found 
to  have  the  charge,  having  held  it  on  the 
glass,  so  his  conclusions  were  that  the  tinfoil 
or  coatings  served  merely  to  distribute  the 
charge. 

Telegraph  and  Telephone  Instruments  on 
Grounded  Line 

Question. — Have  just  installed  a  grounded  tele- 
graph line,  one  block  long.  I  also  have  one  full 
equipped  telephone  set  and  an  extra  receiver.  (A) 
Can  I  operate  a  pair  of  telephones  and  the  tele- 
graph instruments  simultaneously?  (B)  Is  an  in- 
duction coil  necessary  to  fit  out  a  second  telephone 
instrument  to  transmit  that  far? — S.  H.  B.,  Joliet, 
111. 

Answers. — (A)  You  cannot  operate  t..s 
instruments  simultaneously  on  a  single 
grounded  line  without  elaborate  and  expen- 
sive apparatus.  If  you  wish  to  use  them 
at  the  same  time  you  will  have  to  provide 
a  metallic  circuit  and  connect  as  shown  in 
answer  to  T.  G.  in  the  October  1909  issue. 
However,  for  such  a  short  length  it  would 
be  more  practical  to  operate  the  sets  sepa- 
rately if  you  run  an  extra  wire.  You  can 
arrange  a  simple  switch  at  each  end  of  your 
grounded  line  so  as  to  use  either  the  tele- 


Exciting  Generator  Fields 

Questions. — (A)  Please  explain  how  to  excite  the 
fields  of  a  D.  C.  generator  in  case  they  lose  their 
magnetism.  (B)  If  the  fields  become  reversed  how 
would  you  excite  them  in  the  other  direction  ?  (C) 
I  have  only  one  generator  and  no  chance  to  con- 
nect to  other  source  of  current.  What  can  I  use 
as  a  source  of  energy?— E.  C.  M.,  Dayton,  Ohio. 

Answers. — (A)  If  your  machine  is  com- 
pound-wound it  may  be  made  to  pick  up  by 
disconnecting  the  shunt  coils,  and  short- 
circuiting  the  generator  through  a  small  fuse. 
A  machine  may  sometimes  be  made  to  build 
up  a  field  by  short-circuiting  the  armature 
by  holding  a  copper  wire  across  the  brushes, 
or  by  rocking  the  brushes  back  from  their 
neutral  position. 

(B )  Reverse  the  field  terminal  connections. 

(C)  Other  means  not  being  available  use 
several  cells  of  ordinary  battery.  If  this 
fails,  connect  the  fields  so  as  to  obtain  the 
least  possible  resistance,  put  them  in  series 
with  the  armature  through  a  small  fuse,  and 
speed  the  armature  up  above  its  normal 
rate. 

Gravity  Battery;   Battery  Motor 

Questions. — (A)  Will  one  cell  of  gravity  battery 
such  as  telegraph  companies  use  run  a  battery 
motor?  (B)How  many  gravity  cells  will  I  need  to 
run  a  15-volt  battery  motor?  (C)  What  size  wir* 
and  how  much  do  I  need  for  the  field  coil  on  such 
a  motor?  (D)  What  size  and  how  much  wire  do 
I  need  on  the  armature? — L.  M.,  Plainfield,  III. 

Answers. — (A)  Yes,  if  the  cell  is  in  good 
condition,  and  the  motor  requires  only  one 
volt  and  one-quarter  of  an  ampere  of  cur- 
rent. For  continuous  work  the  above  fig- 
ures are  the  most  economical  output  of  a 
gravity  cell. 

(B)  It  will  depend  upon  the  current  re- 
quired by  the  motor.  Fifteen  cells  in  series 
will  furnish  one-quarter  of  an  ampere  at 
fifteen  volts,  but  if  the  motor  is  wound  to 
require  say  one  ampere,  then  four  sets  of 
fifteen  cells  in  series  would  be  required. 

(C)  and  (D)  Assuming  that  your  motor 
is  bipolar  and  requires  fifteen  volts  and 
one  ampere  to  run  it  use  two  ounces  of  No. 
26  wire  on  the  armature,  and  ten  ounces 
of  No.  26  on  the  field  magnets. 


Notes  on  Patent  Infringement 

By  OBED  C.  BILLMAN,  LL.  B.,  M.  L.  P. 


Of  Patents  for  Combinations;  of  Patents  for  Compositions  of  Matter 


Of  Patents  for  Combinations — In  General. 
— A  combination  which  substantially  em- 
bodies the  principle  of  a  prior  patented 
combination  and  employs  all  the  elements 
thereof  for  the  accomplishment  of  the  same 
result,  in  the  same  manner,  is  an  infringe- 
ment, notwithstanding  formal  or  colorable 
changes. — Lake  Shore,  etc.,  R.  Co.  v. 
National  Car  Brake  Shoe  Co.  no  U.  S.  229; 
Heaton  Peninsular  Button  Fastener  Co.  v. 
Elliott  Button  Fastener  Co.,  58  Fed.  Rep. 
220.  This  rule,  however,  is  subject  to  the 
limitation  that  a  patent  which  is  limited  to 
be  a  specific  combination  or  arrangement  of 
old  elements  is  not  infringed  by  a  different 
combination  or  arrangement  of  the  same 
elements. — Seymour  v.  Osborne,  n  Wall 
(U.  S.)  516;  Lalance,  etc.,  Mfg.  Co.  v. 
Haberman  Mfg.  Co.,  54  Fed.  Rep.  517.  In 
any  event,  a  substantially  different  combina- 
tion as  one  which  differs  substantially  in 
construction,  mode  of  operation,  and  result 
does  not  infringe. — Adams  Electric  R.  Co. 
v.  Lindell  R.  Co.  (C.  C.  A.)  77  Fed.  Rep. 
432;  Electric  Railroad  Signal  Co.  v.  Hall 
Railroad  Signal  Co.  114  U.  S.  102;  Smith 
v.  Fay,  6  Fish.  Pat.  Cas.  446,  22  Fed.  Rep. 
Cas.  No.  13,045. 

Use  of  Part  of  Combination. — When  Pat- 
ent Covers  Combination  Only. — When  a 
patent  is  sustainable  only  as  for  a  combina- 
tion of  elements  or  ingredients,  either  be- 
cause the  invention  consists  merely  of  a  new 
combination  of  old  parts  or  because  the 
patentee  claimed  the  combination  and 
nothing  more  as  his  invention,  it  is  not  in- 
fringed by  a  subsequent  combination  which 
omits  one  or  more  elements  essential  to  the 
integrity  of  the  patented  combination  or 
claimed  by  the  patentee  as  material,  with- 
out substituting  known  equivalents  therefor, 
even  though  the  later  combination  produces 
the  same  result. — Smith  v.  Fay,  6  Fish. 
Pat.  Cas.  446,  22  Fed.  Cas.  No.  13,045; 
Dudley  E.  Jones  Co.  v.  Munger  National 
Hollow  Brake-Beam  Co.  v.  Interchangeable 
Brake  Beam  Co.  (C.  C.  A.)  106  Fed.  Rep. 
693.  The  omission  of  an  element  claimed  as 
material  avoids  the  charge  of  infringement, 
even  though  it  is  in  fact  immaterial  or  un- 


nessary. — Consolidated  Roller  Mill  Co.  v. 
Coombes,  39  Fed.  Rep.  25;  Kinzel  v.  Lut- 
trell  Brick  Co.  (C.  C.  A.)  67  Fed.  Rep.  926, 
but  the  omission  of  an  immaterial  element 
not  claimed  as  material  does  not. — Mast  v. 
Dempster  MiU  Mfg.  Co.  (C.  C.  A.)  92  Fed. 
Rep.  327. 

When  Patent  Covers  Specific  Devices  Only. 
— When  a  part  of  a  combination  is  new,  and 
is  claimed  by  the  patentee  as  his  invention, 
aside  from  his  claim  of  the  combination,  its 
use  without  the  rest  of  the  combination  is  an 
infringement. — Moody  v.  Fisks,  2  Mason 
(U.  S.)  112  17  Fed.  Cas.  No.  9,  745;  Adair  v. 
Thayer,  4  Fed.  Rep.  441. 

Substitution  of  Equivalent. — A  patent  for 
a  combination  is  infringed  by  the  use  of  some 
of  the  elements  of  the  combination,  and  the 
substitution  of  known  equivalents  for  those 
omitted. — National  Cash  Register  Co.  v. 
Boston  Cash  Indicator,  etc.  Co.  156  U.  S. 
502;  Standard  Folding  Bed  Co.  v.  Osgood 
(C.  C.  A.)  58  Fed.  Rep.  583.  But  infringe- 
ment is  avoided  when  the  elements  sub- 
stituted for  the  omitted  elements  are  sub- 
stantially different  or  are  new,  or,  if  old, 
were  not  known  at  the  date  of  the  patent 
as  proper  substitutes  for  the  omitted  ele- 
ments.— Bavey  Pegging  Machine  Co.  v. 
Prouty  (C.  C.  A.)  107  Fed.  Rep.  505; 
Fuller  v.  Yentser,  94  U.  S.  28S;  Webster  v. 
New  Brunswick  Carpet  Co.,  1  B.  &  A.  Pat. 

Cas.  84.  . 

Of    Patents    for    Compositions   of    Matter. — 

In  General. — A  patent  for  a  composition 
of  matter  is  infringed  by  a  subsequent 
composition  which  is  substantially  simi- 
lar—that is,  which  contains  substantially 
the  same  ingredients  operating  in  the  same 
manner,  and  accomplishing  the  same  result- 
even  though  it  may  be  slightly  or  colorably 
different.— Matthews  v.  Skates,  356  1  Fish 
Pat.  Cas.  602,  16  Fed.  Cas.  No.  9,291; 
Ready  Roofing  Co.  v.  Taylor,  15  Blatchf, 
(U.  S.)  95,  20  Fed.  Cas.  No.  11,613.  But 
where  the  differences  are  substantial,  there 
is  no  infringement. — Goodyear  v.  Berry,  2 
Bond  (U.  S.)  189,  3  Fish  Pat.  Cas.  439>  IO 
Fed.  Cas.  No.  5,566. 

Omission  of  Ingredients  and  Substitution 
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of  Equivalents. — A  composition  which  omits 
one  or  more  of  the  essential  ingredients  of 
the  patented  composition  does  not  infringe. 
— Smith  v.  Murray  27  Fed.  Rep.  69;  Otley 
v.  Watkins,  36  Fed.  Rep.  323,  unless  it  con- 
tains known  equivalents  for  the  omitted  ele- 
ments.— Goodyear  v.  Central  R.  Co.  2  Wall, 
Jr.,  (C.  C.)  356,  10  Fed.  Cas.  No.  5,563; 
Holliday  v.  Schulze-Berge  78  Fed.  Rep.  493. 
Response  to  Test  of  Identity. — When  a 
composition  responds  to  the  tests  of  identity 
prescribed  by  the  patent,  it  is  prima  facie  an 
infringement. — Holliday  v.  Schulze-Berge, 
78  Fed.  Rep.  493;  but  when  it  fails  to 
respond  to  such  tests  the  presumption  is  that 
there  is  no  infringement. — Matheson  v. 
Campbell,  (C.  C.  A.)  78  Fed.  Rep.  910. 
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Slide  Rule  for  Mathematical  Calculations. 
One  of  the  most  valuable  instruments  ever 
devised  to  solve  mathematical  problems  me- 
chanically is  the  slide  rule.  All  engineers 
are  familiar  with  the  slide  rule  and  its  labor- 
saving  possibilities,  not  so  the  layman, 
although  he  may  have  computations  to  make 
in  which  the  slide  rule  would  be  invaluable 
to  him  if  he  were  to  use  it.  There  are  various 
forms  of  slide  rules  which  are  in  reality 
graphical  and  easily  handled  logarithm 
tables.     You  can  multiply,  divide,   extract 


invaluable  as  a  quick  and  accurate  check  f o  r 
running  through  previously  computed  prob- 
lems. It  saves  hours  of  time  and  thousands 
of  figures.  The  illustration  shows  in  a  very 
rough  way  the  general  appearance  of  a  slide 
rule.  The  common  length  is  10  inches  and 
with  a  ten  inch  rule  the  calculations  are  cor- 
rect to  the  third  place.  That  is,  suppose  you 
obtained  a  slide  rule  result  of  798,264.  You 
would  be  absolutely  certain  that  the  first 
three  digits,  798,  were  correct.  The  next 
three,  however,  would  be  in  doubt  because 
the  human  eye  could  not  read  accurately 
enough  in  making  the  interpolations  without 
the  aid  of  a  microscope,  to  be  sure  of  the  last 
three  figures. 

George  W.  Richardson,  4212  24th  Place, 
Chicago,  111.,  is  the  inventor  and  maker  of 
a  new  and  simplified  slide  rule  by  which  it 
is  possible  to  make  almost  any  common 
mathematical  computation  and  is  especially 
designed  for  the  solution  of  practical  every- 
day problems.  With  this  rule  is  included 
a  complete  instruction  book  and  sample 
problems.  The  book  contains  25  pages. 
Book  and  rule  sell  for  $1.50. 


Ignition,  Timing  and  Valve  Setting.  By 
Thomas  H.  Russell.  Chicago:  The  Charles 
C.  Thompson  Company  (Not  Inc.).  1909. 
233  pages  with  71  illustrations.  Price,  flexible 
leather,  $1.50,  cloth  $1.00. 

Ignition  troubles  are  the  worst  that  the 
automobilist  runs  up  against.  To  learn 
what  to  do  in  case  of  ignition  troubles  it  is 
imperative  to  learn  something  definite  about 
the  principles  of  an  ignition  system  used  on 
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SLIDE    RULE 


the  square  and  cube  roots  of  numbers,  do 
examples  in  proportion,  reduce  gallons  to 
cubic  inches,  meters  to  feet,  and  scores  of 
other  things,  all  by  a  few  simple  manipula- 
tions of  the  sliding  rule.  As  you  become 
proficient  in  its  use  you  are  able  to  multiply 
long  strings  of  numbers,  divide  by  other  num- 
bers, if  desired,  as  fast  as  the  slide  can  be 
run  back  and  forth  for  the  various  settings, 
the  final  result  being  read  at  a  glance  at  the 
end  of  all  the  operations.    This  makes  it 


a  car.  The  object  of  this  treatise  is  to 
equip  the  reader  with  such  knowledge  of  the 
ignition  system  as  will  enable  him  to  go 
ahead  intelligently  and  diagnose  the  trouble 
and  treat  it.  If  you  follow  the  teachings 
of  this  work  it  will  go  a  long  way  toward 
stripping  the  ignition  bogey  of  its  terrors. 
The  mere  consciousness  that  you  understand 
the  principles  and  construction  of  ignition 
apparatus  will  add  immensely  to  your  com- 
fort on  the  road. 
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Announcement  is  made  by  the  executive 

committee  of  the  National  Electric  Light 

Association    that    the    next 

National      annual    convention    will    be 

B££%£  h!>?  i°  St  Louis  May  a3-*8 
with  headquarters  at  the 
Coliseum.  The  convention  will  mark  the 
25th  anniversary  of  the  association,  and  there 
is  every  indication  that  it  will  be  unusually 
successful.  There  has  been  an  extraordi- 
nary growth  in  membership  since  the  last 
convention,  and  it  is  believed  that  record 
numbers  will  be  reached  upon  this  occasion. 
Active  measures  are  already  being  taken  in 
St.  Louis  by  local  interests  to  give  the 
Association  a  true  southern  welcome.  Full 
particulars  may  be  obtained  from  T.  C. 
Martin,  Executive  Secretary,  29  West  Thirty- 
ninth  street,  New  York,  N.  Y. 

What  won't  a  man  do  these  days  to  try 
and  make  a  little  money?     One  of  the  most 
audacious  schemes  to   come 
A  Burlesque   to  light  recently  is  that  of  an 
on  Electricity  agency  in  Walla  Walla,  Wash., 
which  sells  a  set  of  pamphlets 
called  "Allen's   Political    Essays,"   written 
by  one  John  Bateman  Allen,  covering  such 
subjects  as  "Electric  Power,"  "Telephones," 
"Secret    Societies,"    "Conservation,"    "Fi- 
nancial Situation,"  etc.     We  are  told  that 
these  pamphlets  are  being  quite  widely  cir- 
culated through  the  West  and  if  they  are  all 
of   the   ridiculous    nature   of    the   one   on 
"Electric  Power,"  which  we  have  before  us, 
the  West  does  not  profit  by  such  circulation. 

As  there  is  absolutely  no  connection  be- 
tween the  author's  statements,  we  feel  at 
liberty  to  quote  a  few  paragraphs  selected  at 
random  which  speak  for  themselves  and  his 
lack  of  any  knowledge  of  his  subject. 

"Influenza  and  la  grippe  seem  to  have 
come  to  this  country  identically  with  the 
advent  of  gas  and  electricity." 

"  One  will  notice  that  the  seasons  are  much 
earlier  where  there  is  a  heavy  electrical 
transmission  and  consequential  air  evapora- 
tion. Later  in  the  Spring  when  the  effect 
is  counteracted  by  equinoctial  changes  and 


spring  rains,  the  early  summer  is  noticeably 
backward." 

If  it  wasn't  for  poor  old  Electricity  and  a 
few  other  things  early  summer  would  not  be 
backward,  according  to  Mr.  Bateman. 

Here's  another  rich  one:  "Winds  come 
from  vacuums  in  the  air  caused  by  heat  and 
electrical  action.  Artificial  electricity,  in 
some  degree,  causes  the  same  effect,  hence  so 
many  storms,  attendant  fogs  and  accompany- 
ing rains  that  often  come  in  the  form  of  a 
deluge  and  run  off  as  surface  water  to  the 
detriment  of  the  soil,  which  it  does  not 
permeate  but  helps  to  wash  away.  The 
fact  that  the  top  soil  is  usually  dust  from 
previous    electrical    action    facilitates    this 

erosion." 

A  versatile  thing  is  Electricity,  isn't  it? 
One  day  makes  everything  dry  and  dusty 
and  the  next  causes  disastrous  deluges. 

"The  increase  in  ptomaine  and  mineral 
poisoning  from  metal  leached  canned  goods 
and  cooking  utensils  has  been  enormous." 
He  just  threw  this  in  as  a  filler  between  two 
long  paragraphs  without  further  comment. 
Evidently  forgot  to  add  that  such  poisoning 
is  more  frequent  "during  heavy  electrical 
transmission." 

Just  one  more— "This  superabundant 
electrization  radiates  throughout  contiguous 
territory,  and,  aided  by  the  aforesaid  mind- 
reading  psychics  is  used  for  every  purpose, 
from  intimidating  public  servants  to  finding 
where  a  man  keeps  his  valuables."  Here's 
a  suggestion  for  you,  Mr.  Central  Station 
Manager.  Don't  worry  about  line  losses 
any  more  but  turn  them  into  a  useful  by- 
product and  do  a  high  class,  psychic  burglar- 
izing business. 

To  those  having  only  the  most  elementary 
knowledge  of  electricity  and  its  operation 
statements  such  as  the  foregoing  are  of 
course  only  laughable  and  need  no  refuta- 
tion. There  are  others,  however,  who  have 
made  no  study  of  the  laws  underlying  elec- 
trical phenomena  who  might  be  inclined  to 
believe  some  of  this  stuff.  To  them  we 
hold  forth  the  warning— "  Don't  let  him 
tease  you." 


SHORT  CIRCUITS 


A  certainfprominent  English  jurist  was  transferred 
from  the  chancery  court  to  the  admiralty  court  rather 
unexpectedly.  While  conversant  with  English  law 
to  a  surprising;degree,  this  gentleman  had  spent  little 
time  in  'marinejaw,  and.. was  rather  dubious  as  to^his 
ability. to  cope awith 'the' duties  of  his  new  office. 

His  colleagues,  in  recognition  of  the  occasion,  gave 
him  a  dinner,  after iwhich  he  was  called  upon  for  an 
address.  He  made  a  long  and  serious  speech,  which 
embraced  about  everything,  from  free  trade  to  Eng- 
land's foreign  policy.  Then,  pausing  a  moment,  he 
glanced  round  the  crowded  room  and  said. 

"Gentlemen,  in  closing,  I  can  think  of  no  better 
words  than  the  lines  of  Tennyson: 

'"And  may  there  be  no  moaning  of  tne  bar 
When  I  put  out  to  sea.'" 


In  one  of  the  leading  cities  of  the  Middle  West  a 
high  church  dignitary  is  obsessed  with  the  monomania 
that  one  of  his  legs  is  gradually  becoming  petrified. 
To  test  its  condition  he  pinches  it  at  frequent  intervals. 
At  a  dinner  party  of  men  and  women  he  made  the 
usual  test  after  the  soup  and  became  greatly  excited 
to  find  that  he  felt  no  sensation  from  a  most  vigorous 
pinch. 

"It  has  come,  It  has  come!"  he  cried  in  alarm;  "at 
last  my  leg  is  completely  petrified!" 

The  matron  sitting  next  to  him  whispered  hoarsely: 
"Excuse  me;  it  is  not  petrified  and  it  is  not  yours." 


Small  Girl:     Why  doesn't  baby  talk,  father? 

Father:  He  can't  talk  yet,  dear.  Young  babies 
never  do. 

Small  Girl:  Oh,  yes,  they  do.  Job  did.  Nurse 
read  to  me  out  of  the  Bible  how  Job  cursed  the  day 
he  was  born! 

*     *    * 


The  fair  young  debutante  was 
miring  crowd  of  officers  at  the 
was  standing  near  by,  smiling 
daughter's  social  success.     The 
the  quarrel  of  the  day  before 
officers. 

"What   was    the    casus-bellit' 
butante. 

"Maud!"   exclaimed   mama, 
"how  often  have  I  told  you  to 


surrounded  by  an  ad- 
colonel's  ball.     Mama 
complacently  at  her 
discussion  was  over 
between  two  brother 

asked  the  fair  de- 

in   a   shocked   voice; 
say  stomach?" 


"I  want  to  know,"  cried  the  irate  visitor,  "whether 
that  item  of  yours  in  regard  to  me  is  an  intentional 
slur  or  merely  editorial  stupidity?" 

"What  are  you  talking  about,  my  dear  sir,  and  who 
are  you?"  asked  the  editor. 

"I'm  Dr.  Killiam,  and  I  refer  to  your  announcement 
of  the  sudden  illness  of  the  Honorable  John  Jones,  in 
which  you  say,  'Mr.  Jones  is  in  great  danger.  Dr. 
Killiam  has  been  called  in.'" 


"How  realistic  your  painting  is!  It  fairly  makes 
my  mouth  water!" 

"A  sunset  makes  your  mouth  water?" 

"Oh,  it  is  a  sunset,  is  it?"  I  thought  it  was  a  fried 
egg." 


A  young  cadet  was  complaining  of  the  tight  fitiof 
his  uniform. 

"Why,  father,"  he  declared,  "the  collar  presses  my 
Adam's  apple  so  hard  that  I  can  taste  cider!" 


Papa  was  about  to  apply  the  strap. 

"Father,"  said  Willie,  gently  but  firmly,  "unless 
that  instrument  of  chastisement  has  been  properly 
sterilized  I  must  protest." 

The  old  man  gasped. 

"Moreover,"  continued  Willie,  "the  germs  that 
might  be  released  by  the  violent  impact  of  leather  upon 
a  porous  textile  fabric  but  lately  exposed  to  the  dust 
of  the  streets  would  be  likely  to  affect  you  deleteri- 
ously." 

The  strap  fell  from  a  nerveless  hand,  and  Willie 
flitted. 


"Can  you  keep  anything  on  your  stomach?"  the 
ship's  doctor  asked. 

nNo,  sir,"  he  returned  feebly,  "nothing  but  my 
hand." 

*  *    * 

Ticket-Seller — How  many? 

Absent-Minded  Student — Two  standing  rooms — 
together. 

*  *    * 

The  Bull  Pup — How  did  you  lose  your  tail,  old 
man? 
"^The  Yellow  Cur — In  a  trolley  accident. 
..The  Bull  Pup — Do  you  miss  it  much? 
The  Yellow  Cur — Not  as  much  as  the  boys  do  who 
used  to  tie  tin  cans  to  it. 


A  gentleman  took  a  friend  to  an  opera.  The  music, 
grand  as  it  was,  sounded  a  little  noisy,  more  especially 
when  the  bang  of  drums  and  the  crash  of  the  cymbals 
occurred  at  intervals.  But  the  friend's  face  remained 
unmoved. 

Gentleman — "Doesn't  this  glorious  volume  of  sound 
affect  you?" 

"Oh,  not  in  the  least!"  was  the  calm  reply.  "You 
forget  I  am  a  boilermaker." 


One  cold,  winter  morning  a  man  of  tall  and  angular 
build  was  walking  down  a  steep  hill  at  a  quick  pace. 
A  piece  of  ice  under  the  snow  caused  him  to  lose  con- 
trol of  his  feet.  He  began  to  slide  and  was  unable  to 
stop. 

At  a  crossing  half-way  down  he  encountered  a  large 
heavy  woman.  The  meeting  was  sudden,  and  before 
either  realized  it  a  collision  ensued  and  both  were  slid- 
ing down  hill,  the  thin  man  underneath,  the  fat  woman 
on  top. 

When  the  bottom  was  reached  and  the  woman  was 
trying  to  recover  her  breath  and  her  feet,  these  faint 
words  were  borne  to  her  ear: 

"Pardon  me,  madam,  but  you  will  have  to  get  off 
here.    This  is  as  far  as  I  go/' 
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Below  are  defined  a  few  of  the  most  common  electrical  terms.  They  are  reprinted 
from  month  to  month  and  will  be  of  assistance  in  understanding  the  magazine  text 


Accumulator. — See  secondary  battery. 

Alternating  Current. — That  form  of  electric 
current  the  direction  of  flow  of  which  reverses  a  given 
number  of  times  per  second. 

Ammeter. — An  instrument  for  measuring  electric 
current. 

Ampere. — Unit  of  current.  It  is  the  quantity 
of  electricity  which  will  flow  through  a  resistance  of 
one  ohm  under  a  potential  of  one  volt.  The  inter- 
national ampere  is  the  current  which,  under  specified 
conditions,  will  deposit  .001118  gram  of  silver  per 
second  when  passed  through  a  solution  of  nitrate  of 
silver  in  water. 

Ampere  Hour. — Quantity  of  electricity  passed  by 
a  current  of  one  ampere  flowing  for  one  hour. 

Anode. — The  positive  terminal  in  a  broken  metallic 
circuit;  the  terminal  connected  to  the  carbon  plate 
of  a  battery. 

Armature. — That  part  of  a  dynamo  or  motor 
which  carries  the  wires  that  are  rotated  in  the  magnetic 
field. 

Brush. — The  collector  on  a  dynamo  or  motor 
which  slides  over  the  commutator  or  collector  rings. 

Bus  Bars. — The  heavy  copper  bars  to  which 
dynamo  leads  are  connected  and  to  which  the  out- 
going lines,  measuring  instruments,  etc.,  are  con- 
nected. 

Buzzer. — An  electric  alarm  similar  to  an  electric 
bell,  except  that  the  vibrating  member  makes  a 
buzzing  sound  instead  of  ringing  a  bell. 

Candle  Power. — Amount  of  light  given  off  by 
a  standard  candle.  The  legal  English  and  standard 
American  candle  is  a  sperm  candle  burning  two  grains 
a  minute. 

Capacity,  Electric. — Relative  ability  of  a  con- 
ductor or  system  to  retain  an  electric  charge. 

Charge. — The  quantity  of  electricity  present  on 
the  surface  of  a  body  or  conductor. 

Choking  Coil. — Coil  of  high  self-inductance  which 
retards  the  flow  of  alternating  current.  See  self- 
inductance. 

Circuit. — Conducting  path  for  electric  current. 

Circuit-breaker. — Apparatus  for  automatically 
opening  a  circuit. 

Collector  Rings. — The  copper  rings  on  an  alter- 
nating current  dynamo  or  motor  which  are  connected 
to  the  armature  wires  and  over  which  the  brushes 
slide. 

Commutator. — A  device  on  a  dynamo  shaft  for 
gathering  the  circuit  from  the  various  coils  of  the 
armature  and  sending  it  out  over  the  line  as  direct 
current.  On  a^motor  it  takes  current  from  the  line 
and  passes  it  on  to  the  armature  coils. 

Condenser. — Apparatus  for  storing  up  electro- 
static charges. 

Cut-out. — Appliance  for  removing  any  apparatus 
from  a  circuit. 

Cycle. — FuU  period  of  alternation  of  an  alternating 
current  circuit. 

Dielectric. — A  non-conductor. 

Dimmer. — Resistance  device  for  regulating  the 
intensity  of  illumination  of  electric  incandescent 
lamps.     Used  largely  in  theaters. 

Direct  Current. — Current  flowing  continuously 
in  one  direction. 

Dry  Battery. — A  form  of  open  circuit  battery  in 
which  the  solutions  are  made  practically  solid  by  ad- 
dition of  glue  jelly,  gelatinous  silica,  etc. 

Electrode. — Terminal  of  an  open  electric  circuit. 

Electromotive  Force. — Potential  difference  caus- 
ing current  to  flow. 

Electrolysis. — Separation  of  a  chemical  compound 
into  its  elements  by  the  action  of  the  electric  current. 

Electromagnet. — A  mass  of  iron  which  is  mag- 
netized by  passage  of  current  through  a  coil  of  wire 
wound  around  the  mass  but  insulated  therefrom. 

Farad. — Unit  of  electric  capacity. 

Feeder. — A  copper  lead  from  a  central  station  to 
some  center  of  distribution. 

Field  of  Force. — The  space  in  the  neighborhood  of 
an  attracting  or  repelling  mass  such  as  a  magnet  or 
a  wire  carrying  current. 


Fuse. — A  short  place  of  conducting  material  of 
low  melting  point  which  is  inserted  in  a  circuit  and 
which  will  melt  and  open  the  circuit  when  the  current 
reaches  a  certain  value. 

Generator. — A  dynamo. 

Inductance. — The  property  of  an  electric  circuit 
by  virtue  of  which  lines  of  force  are  developed  around 
it. 

Insulator. — Any  substance  impervious  to  the 
passage  of  electricity. 

Kilowatt. — 1,000  watts.     (See  watt.) 

Kilowatt-hour. — One  thousand  watt  hours. 

Leyden  Jar. — Form  of  static  condenser  which 
wfll  store  up  static  electricity. 

Lightning  Arrester. — Device  which  will  permit 
the  high-voltage  lightning  current  to  pass  to  earth. 
but  will  not  allow  the  low  voltage  current  of  the  line 
to  escape. 

Motor-dynamo. — Motor  and  dynamo  on  the  same 
shaft  for  changing  alternating  current  to  direct  and 
vice  versa,  or  changing  current  of  high  voltage  and 
low  current  strength  to  current  of  low  voltage  and 
high  current  strength  and  vice  versa. 

Multiple. — Term  expressing  the  connection  of 
several  pieces  of  electric  apparatus  in  parallel  with  each 
other. 

Neutral  Wire. — Central  wire  in  a  three-wire  dis- 
tribution system. 

Ohm. — The  unit  of  resistance.  It  is  arbitarily 
taken  as  the  resistance  of  a  column  of  mercury  one 
square  millimeter  in  cross  sectional  area  and  106 
centimeters  in  height. 

Parallel  Circuits. — Two  or  more  conductors 
starting  at  a  common  point  and  ending  at  another 
common  point. 

Polarization. — The  depriving  of  a  voltaic  cell  of 
its  proper  electromotive  force.  ■» 

Potential. — Voltage. 

Resistance. — The  quality  of  an  electrical  conduc- 
tor by  virtue  of  which  it  opposes  the  passage  of  an 
electric  current.     The  unit  of  resistance  is  the  ohm. 

Rheostat. — Resistance  device  for  regulating  the 
strength  of  current. 

Rotary  Converter. — Machine  for  changing  high- 
potential  current  to  low  potential  or  vice  versa. 

Secondary  Battery. — A  battery  whose  positive 
and  negative  electrodes  are  deposited  by  current 
from  a  separate  source  of  electricity. 

Self-inductance. — Tendency  of  current  flowing 
in  a  single  wire  wound  in  the  form  of  a  spiral  to  react 
upon  itself  and  produce  a  retarding  effect  similar 
to  inertia  in  matter. 

Series. — Arranged  in  succession,  as  opposed  to 
parallel  or  multiple  arrangement. 

Series  Motor. — Motor  whose  field  windings  are 
in  series  with  the  armature. 

Shunt. — A  by-path  in  a  circuit  which  is  in  parallel 
with  the  main  circuit. 

Shunt  Motor. — Motor  whose  field  windings  are 
in  parallel  or  shunt  with  the  armature. 

Solenoid. — An  electrical  conductor  wound  in  a 
spiral  and  forming  a  tube. 

Spark-gap. — Open  space  between  the  two  elec- 
trodes of  a  spark  coil  or  resonator. 

Storage  Battery. — See  secondary  battery. 

Thermostat. — Instrument  which  when  heated, 
closes  an  electric  circuit. 

Transformer. — A  device  for  stepping-up  or  step- 
ping-down  alternating  current  from  low  to  high  or 
high  to  low  voltage,  respect ively. 

Volt. — Unit  of  electromotive  force  or  potential. 
It  is  the  electromotive  force  which,  if  steadily  applied 
to  a  conductor  whose  resistance  is  one  ohm,  will 
produce  a  current  of  one  ampere. 

Volt    Meter. — Instrument   for  measuring  voltage. 

Watt. — Unit  representing  the  rate  of  work  of 
electrical  energy.  It  is  the  rate  of  work  of  one  ampere 
flowing  under  a  potential  of  one  volt.  Seven  hun- 
dred and  forty-six  watts  represent  one  electrical  horse 
power. 

Watt-hour. — Electrical  unit  of  work.  Represents 
work  done  by  one  watt  expended  for  one  hour. 


POPULAR  ELECTRICITY 


VIBRATION  IS  LIFE! 


Read  What  Others  Say 

Here  are  a  few  of  the  hundreds  of  unsolicited 
testimonials  from  people  who  have  used  the 
White  Cross  Electric  Vibrator  and  know  what  it 
has  done.    It  will  do  the  same  for  you. 

PARALYSIS  TREATED  BY  VIBRATION 

Tjpon  the  request  of  my  sister,  who  urged  me  to  use  her  great 
E^ctric  Vibrator  on  my  son  when  I  was  thoroughly  hopeless  of 
his  cure  from  physicians'  treatment,  I  write  you  this  recom- 
mendation. My  son  is  16  years  old,  and  eight  months  ago  be- 
came paralyzed  from  the  after-effects  of  diphtheria.  He  was 
so  badly  afflicted  that  his  arms  and  limbs  were  twisted  out  of 
shape  and  was  confined,  all  doubled  up,  in  his  bed.  Medicine 
and  attention  did  no  good,  and  I  had  become  discouraged  in  all 
ways  After  treating  first  his  spine  at  the  base  and  then  his 
limbs  with  your  yibrator  he  felt  such  relief  that  I  kept  up  the 
treatment  regularly,  with  the  result  that  we  soon  had  him 
around  in  a  wheel  chair.  Next  he  was  going  around  on 
crutches,  and  now,  after  three  months  treatment,  he  is  going 
around  with  a  cane  and  will  soon  be  entirely  cured. 

3122]IndianalAye.,  Chicago.  MRS.  C.  KMuHT. 

WHAT  A  DOCTOR  SAYS 

I  have  receiyed  your  Vibrator,  and  to  say  that  I  am  well 
pleaded  with  it  is  not  enough.  I  wish  I  could  tell  eyery  physi- 
cian just  how  bad  he  needs  one  in  his  office.  I  am  sure  he 
would  not  hesitate  to  place  his  order  for  one  at  once. 

Longmont,  Colo.  DR.   W.  H.  EASTER. 

VIBRATOR  BEST  FOR  RHEUMATISM 

My  husband  uses  your  yibrator  for  rheumatism  and  says  he 
never  had  anything  so  good  in  all  his  experience.  I  would  not 
be  without  it  myself,  as  I  find  it  is  good  to  relieve  stomach 
pains,  back  ache,  and  besides  1  continually  use  it  for  face 
ma=sage  I  used  to  go  down  town  for  that,  while  now  I  save 
the  money  and  the  time,  besides  being  comfortable  in  myown 
home.  MRS-  S-  H-  BR0"^' 

2935  Vernon  Ave..  Chicago.  111. 


Here  is  a  Picture  of  the  wonderful 
WHITE  CROSS  ELECTRIC  VIBRATOR, 

the  only  vibrator  in  the  world  which  combines  the  three  great 
forces  of  Vibration.  Galvanic  and  Faradic  Electricity.  This  is 
the  very  same  machine  which  has  cured  thousands  of  cases 
which  had  been  given  up  by  the  best  physicians  as  incurable. 
Read  the  letters  above,  then  send  the  free  coupon  at  once. 


The  secret  of  the  ages  has  been  discovered  in 
Vibration. 

Great  scientists  tell  us  that  we  owe  not  only  our 
health  but  even  our  very  life  to  this  wonderful  force. 

Vibration  gives  life  and  vigor,  strength  and  joy 
to  everyone. 

Vibration  is  the  most  marvelous  curative  agent  known.  It  is  the  rem- 
edy provided  by  Nature  for  all  illness  and  disease.  It  cures  like  magic. 
Simple,  sure  and  inexpensive— it  banishes  drugs  and  doctors  forever. 

The  White  Cross 
Electric  Vibrator 
On  Free  Trial! 

This  wonderful  instrument  gives  you  the  three 
greatest  natural  curative  forces  m  the  world- 
Vibration,  Faradic  and  Galvanic  electricity. 

We  want  to  prove   to  you   at  our  expense  what  the  great 
White  Cross  Electric  Vibrator  will  do  for  you.     We  want  you 
to  actually  feel  its  invigorating,  health-giving  thrill  coursing 
through  your  own  body.  We  want  you 
to  see  for  yourself  how  quickly  it  re- 
moves pains  and  aches — how  marvel- 
ously  it  cures.  We  take  all  the  risk. 


Cures  These 


Rheumatism,  Headache, 
Backache,  Constipation, 
Kidney  Disease,  Lumbago, 
Catarrh,  Scalp  Diseases, 
Skin  Diseases.  Deafness, 
Weak  Eyes,  General  Debil- 
ity, Nervousness. 


A  Vibrating  Chair  Free 

With  the  White  Cross  Vibrator  you  can  make  a 
perfect  vibrating  chair  out  of  any  chair.  A  cbair 
which  will  give  you  the  same  results  as  the  kind 
used  in  the  biggest  hospitals  and  sanitari- 
ums. You  cannot  do  this  with  any  other  vibra- 
tor in  the  \\  rid.  Swedish  Movement  nsht 
in  your  own  home.  Yon  can  tive  yourself  the 
very  same  treatments  for  which  specialists  and 
sanitariums  charge  from  $2.00  to  $3.00  each. 
The  nervous,  irritable,  worn-out  man  or  woman 
will  obtain  quicker  and  more  permanent  benefit 
from  a  few  minutes  each  day  in  the  vibrating 
chair  than  from  hundreds  of  dollars  worth  of 
medicines.  


This  wonderful 
book  describes 
the  human  body  in  health  and  disease  so 
plainly  and  clearly  that  anyone  can  un- 
derstand.   It  tells  how  to  get  healthy  and 
beautiful  and  how  to  keep  so.     Tins  book 
tells  you  what  vibration  will  do  for  you  ana 
how  you  can  get  the  White  Cross  Elec- 
tric Vibrator  sent  right  to  your  home 
for  an  actual  free  trial. 

SIGN  this  COUPON 


This  Valuable  Book,  "Health 
and  Beauty,"  NOW 
SENT  FREE 


able  free  book  at  once.    No  matter  how 
may  be  now,  the  time  will  come  when  you 
this  book  badly.  It  maj  Bavs  you*  _^^ 
the  life  of  some  of  your  loved 

Learn    all   about   our    offer— 

.>t  astounding  and  generous 
ever    made.     Pont    wait.     »A 
dolay.    Sign   tho  coupon 


DSTROM 
ITH  CO., 

LaSallc  Street,  /A 
Dept.  1*0«  /♦/ 

CHICAGO,     Av 
ILL.     /<&■ 


/J/  LINDSTROM 
Ay  SMITH  CO., 

/V/      253  La  Salle  St.. 


4? 


Dept.  1403 
CHICAGO,  ILL. 

Without  obligations  on  me  pleas* 
,i    me    free     four    special    r<  - 
duo  d  price  offer.tree  l*<>ok  on  H.alth 
nnd  Efc  :i'.tv.    1 1  ■  sto  ml    I  I    dll 

vit  ration  and  electricity,  and  complete 
catalog. 


Name 
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If  This  Should 

Suppose  on  going  to  work  to-morrow  you  found  the  place  closed,  and  yourself  out  of  a 
position.  What  would  you  do  ?  Would  you  be  compelled  to  take  your  chance  with  the  army 
of  unemployed,  or  would  the  fact  of  your  being  an  expert  in  some  special  line  of  work  assure 
you  ready  and  lucrative  employment  ? 

If  you  are  not  an  expert,  and  therefore  obliged  to  trust  to  luck  rather  than  to  a  salary -raising 
ability,  mark  the  attached  coupon  and  learn  how  the  International  Correspondence  Schools  of 
Scranton  can  put  you  in  line  for  a  position  where  the  work  will  be  congenial,  the  pay  good 
and  promotion  certain. 

Thousands  of  men  who  to-day  fill  good  positions  owe  their  success  in  life  to  the  I.  C.  S. 
The  I.  C.  S.  trained  these  men  at  home,  without  requiring  them  to  give  up  work  or  spend  a 
Cent  for  books.     Mark  the  Coupon. 

Stories  which  Prove 


I  started  my  Course  when  I  was  a  dynamo  tender. 
The  knowledge  I  gained  has  enabled  me  to  steadily 
advance  my  position  and  I  am  now  Chief  Electrical 
Engineer  in  the  L,.  I.  State  Hospital  and  have  in- 
creased my  earnings  200  per  cent. 

Herbert  B.  Brand, 
L.  I.  State  Hospital, 
Brooklyn,  N.  Y. 

I  was  a  carpenter  in  a  planing  mill  when  I  be- 
came an  I.  C.  S.  student.  I  am  now  a  Mechanical 
Draftsman  with  the  Eedgewood  Manufacturing 
Company  and  have  increased  my  earnings  400  per 
cent.  In  my  opinion  your  Schools  have  attained 
an  unparalleled  degree  of  efficiency. 
Arthur  Ramsay, 

80  Joralemon  St., 

Brooklyn,  N.  Y. 

I  enrolled  for  my  I.  C.  S.  Course  when  I  was  an 
apprentice  in  a  tin  shop.  I  am  at  present  Senior 
Partner  in  a  plumbing,  heating  and  electrical  es- 
tablishment. My  income  now  amounts  to  twenty 
times  what  it  did  when  I  enrolled.  No  ambitious 
man  who  desires  to  advance  can  afford  to  go  with- 
out a  Course  in  your  Schools. 

E.  J.  Young, 
P.  O.  Box  X,  Calgary,  Can. 


When  working  as  a  bookkeeper  I  enrolled  for 
a  Course  in  the  I.  C.  S.  I  am  now  an  Architect  in 
business  for  myself  and  have  very  greatly  increased 
my  earnings.  I  think  your  system  of  training  is  a 
most  excellent  one. 

Wm.  P.  Endebrock, 

124  Jackson  St., 
Trenton,  N.  J. 

My  I.  C.  S.  Course  has  been  of  great  advantage 
to  me.  When  I  enrolled  I  was  employed  as  a  line- 
man by  the  Western  Union  Telegraph  Co.,  and  I  am 
now  Superintendent  of  Maintenance  for  the  North 
Eastern  Telegraph  Company  of  Portland,  and  my 
salary  has  been  increased  about  seventy-five  per  cent. 

O.  S.  Bowen, 

30  Redder  St., 

Portland,  Me. 

I  was  working  as  a  carpenter  when  I  enrolled 
for  my  Course  in  the  I.  C.  S.  I  am  now  Contractor 
in  business  for  myself  and  have  very  materially 
increased  my  earnings.  I  recommend  the  I.  C.  S. 
to  any  ambitious  tradesman. 

W.  H.  Allen, 
Cor.  of  East  Wire  and  Julia  Sts., 
Baton  Rouge.  La. 
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Happen  to  YOU 

The  I.  C.  S.  method  of  training  is  second  to  none  in  the  world.  The  instructors  are  all 
practical  experts  who  have  made  their  mark  in  their  respective  fields  of  labor.  An  I.  C.  S.  Course 
includes  nothing  of  an  unnecessary  nature.  Everything  is  simplified— enabling  the  student  to 
qualify  quickly  and  surely,  and  at  a  mere  fraction  of  the  cost  of  an  expensive  college  course. 
So  long  as  you  can  read  and  write  an  I.  C.  S.  Course  is  open  to  you. 

Mark  the  coupon.  Doing  so  places  you  under  no  obligation  to  spend  a  cent.  The  coupon 
will  bring  you  the  very  advice  you  have  been  looking  for— advice  that  will  enable  you  to  see 
your  way  clearly  where  now  you  are  groping  in  the  dark.    Mark  the  coupon  NOW. 

The  following  testimonials  tell  the  story  of  I.  C.  S.  help.  On  an  average  300  students 
every  month  VOLUNTARILY  report  advancement  as  the  direct  result  of  LC  ^^mnmg. 
During  November  the  number  was  302.  To  have  your  salary  raised,  MARK  THE  COUPON. 


L  C.  5.  Training  Pays 

While  employed  as  workman  in  a  sash  and  door  fac- 
tory at  $1.50  per  day  I  took  out  a  Course  in  the  I.  C.  S. 
This  Course  has  been  of  great  benefit  to  me  and  has  enabled 
me  to  advance  my  position  to  that  of  Draftsman  and  to 
more  than  double  my  earnings.  Your  Schools  certainly 
afford  a  fine  opportunity  for  ambitious  workingmen  to 
advance. 

Chas.  T.  Brasfield, 

Natchez,  Miss. 

I  am  of  Polish  birth  and  came  to  the  United  States 
about  15  vears  ago.  I  had  a  common  education  at  home, 
but  had  not  studied  English  at  all.  The  I.  C.  S.  is  certainly 
all  that  can  be  desired  by  any  student.  It  showed  me  how 
to  become  a  Contractor  and  how  to  increase  my  salary 
about  400  per  cent.  I  have  nothing  but  good  to  say  about 
your  Schools. 

Anthony  Burry, 

II03  Front  St., 

Ft.  Worth,  Texas. 

Through  the  excellence  ol  the  instruction  I  received 
from  my  I.C  S.  Course  I  have  been  immeasurably  benefited 
in  advancing  my  position  from  that  of  coal  passer  to  that 
of  Electrician  and  Foreman  of  the  Boiler  Room  and  my 
earnings  are  now  double  what  they  were  when  I  enrolled. 

E.  Fairfield, 

Box  365,  Kenosha,  Wis. 


SAURY-RAISING  COUPON 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

Box  1102      Scronton,  Pa, 


Please  explain, without  further 
I  can  qualify  for  emploj  ment  or 
biiuro  which  l  bare  marked  X 


obligation  on  my  jmrt,  how 
advancement  In  the  position 


Bookkeeper 
Stenographer 
Advertisement  Writer 
Show   Curd  Writer 

Window  Trimmer 

Commercial  Law 
I  Must  rator 
Civil  Service 

Cliem  1st 

Textile  Mill  Bupt. 
Eleef  rielun 

Flee.  Engineer 


Median.   Draughtsman 
Telephone  Engineer 
Elec.   Lighting  Supl 
.Mcch.   Engineer 
Plumber  A  Steam  Utter 
Stationary  Engineer 
Civil  Engineer 
Kiii l<l i nc  Oontraetoi 

Arcllill'C'l  llraiiL'lilMiian 

Architect 

Structural  Engineer 

Banking 

M  i  ni  lie  Engineer 
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Name. 


Street  and         

City  


.  State- 
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The  Perfect  Light 

To  the  man  who  wants  the  best  of  everything  in  his 

home,  there  is  but  one  light 

THE  COLUMBIA  MAZDA 


This  new  lamp  gives  a  brilliant,  mellow  glow  like 
"bottled  sunlight,"  and  is  the  finishing  touch  to  the 
perfect  home.     It  also  is 

The  Cheapest  Electric  Light 

because  this  wonderful  lamp  gives  twice  as  much 
light  for  the  same  current  as  the  old  style  carbon 
incandescents  with  which  we  all  are  familiar. 

The  Columbia  Mazda  is  one  of  the  most  remark- 
able of  recent  electrical  developments.  We  sell 
them  in  all  sizes — small  lamps  for  the  home,  large 
lamps  for  office,  shop  or  store. 

Come  and  allow  us  to  demonstrate  to  you. 

The 
Columbia  Incandescent  Lamp  Company 

ESTABLISHED  1889 

2115  Locust  Street,  ST.  LOUIS,  MO. 

BRANCH  OFFICES: 

NFW  YORK,  225  Fifth  Avenue  MINNEAPOLIS     1044<W„«*~  R      i    o    -u- 

BOSTON     170  Purchase  Street  MEMPHIS Ruidol.5?  SriM*?*  Ba"k  Bu,ldmg 

cScAGO^A^F1-^  EstatC  TrUSt  BuUding     g^S^lS^rSori^BSlding 

CHICAGO,  264-270  Fifth  Avenue  SAN    FRANCISCO,   155  New  Montgomery  Street 
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Electric  Coffee   Percolator 

The    Quick,    Clean,    Convenient    Way    to 
Make  Uniformly  Good  Coffee 

The  utility  of  the  Coffee  Percolator  and  its  attractive  appearance 
on  the  dining  table  make  it  one  of  the  most  popular  of  electric 
appliances.  No  danger — no  inconvenience ;  costs  less  to  operate 
than  an  alcohol  lamp. 

The  following  prices  are  on  nickel  finish  percolators.  Supplied 
also  in  copper  finish  and —  on  special  order  —  in  silver  finish. 

1§  Pints  Size,  400  Watts,  106-115  Volts,  $10.90 
3*      "  "      500        -  "  "  12.40 

4       "  "      500        "  "  "  14.25 

Add  $1  for  Express  Charges 

Electric  Hot  Water  Cup 

A  Great  Convenience  For  the  Man 
Who  Shaves  Himself 

Just  the  turn  of  a  switch  and  you  have  hot  water  in  a  minute 
—  no  bother — right  on  the  dressing  table.  The  convenience  of 
the  hot  water  cup,  especially  in  summer,  is  quickly  appreciated. 

The  cup  is  enameled  with  ornamental  aluminum  base, 
attaching  plugs  and  wire  are  furnished  —  apparatus  ready  for 
use.     Can  be  operated  on  an  ordinary  lighting  circuit. 

150  Watts,  95-125  Volts,  Express  paid,  $2.75 

Electric   Chafing   Dish 

At  Once   a  Luxury  and  an 
Economy  for  the  Home 

Convenient,  cleanly,  safe.  Either  pan 
(food  and  water)  can  be  quickly  clamped 
to  the  stove.  Regulating  switch  gives  three 
degrees  of  heat  —  each  steady  and  depend- 
able. Free  from  danger  incident  to  using 
alcohol  flame.     Costs  less  to  operate. 

Pans  are  of  heavy  copper,  double  tin 
lined  and  nickel  plated. 

3-pint  size,  6-in.  heater,    500    Watts, 

$16.00 

Add  $1.00  for  Express  Charges 
Others  at  Lower  Prices 


Michigan    and    Jackson    Blvd. 
CHICAGO,   ILL. 


Eleetrie  Shop 
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Light  Your  Store  or 
Home  Properly 


The  cost  of  electric  light  is  very  reasonable 
now  that  we  can  supply  the 


o. 

Sunbeam  Mazda  Lamps 

Two  and  one-half  times  the  light  of  the  old  carbon 
filament  lamp— a  soft,  white,  brilliant  light  that  you 
can  read  by  for  hours  without  hurting  your  eyes. 

No  other  light  can   compare    in  quality,   conve- 

,  nience,  safety  or  practical    economy  with  electric 

light,  and  no  other  lamp  can  compare  with  the 

SUNBEAM 


The  lamps  manufactured  by  this  Company  strictly  comply  with 
the  Standard  of  Quality  set  by  the  Engineering  Department  of 
the  National  Electric  Lamp  Association,  of  which  we  are  a  member. 

Sunbeam  Incandescent  Lamp  Company 


CHICAGO 


Established   1889 

TORONTO 


NEW  YORK 


New  York 

Chicago 

San  Francisco 


COMPANY 

GENERAL-  DISTRIBUTORS 


Philadelphia 
St.  Louis 
Seattle 


Los  Angeles 

Boston 

Cincinnati 


Kansas  City 

Pittsburg 

Minneapolis 


Denver 

Salt  Lake  City 

Atlanta 


Omaha 


Dall 


as 
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The  Modern  Home 

is  made  more  convenient  and  attractive  by  the  use  of  the  articles 
shown  below.  Utility  and  low  price  are  combined  with  excellent 
design.    You   will   find   dozens    of  uses  for  them  in  your  home. 


The  Dim-A-Lite 


saves  electricity  by  turning 
down  the  light.  By  pulling 
the  cord  the  light  is  reduced 
to  a  low  light  desirable  for 
halls,  bathrooms  or  the  sick- 
room. A  further  pull  turns 
the  light  completely  out. 

It  cannot  get  out  of  order  or 
burn  out.  Screws  into  the 
ordinary  socket  and  uses 
ordinary  Edison  lamp. 

Gun  Metal  Finish  $1.00 
Brush  Brass     "         $1.25 


Federal 

Shaving 

Mirror 


For  men  who  shave  themselves 

Throws  strong  light  on  face  below  the  eyes, 
relieving  the  eyes  of  strain  and  making  a  quick 
shave  possible. 

Price  Complete  -  Each,  $3.75 


Federal  Couch  Bracket 

A  portable  reading  lamp  for  table  or  desk.  Can 
be  hooked  over  head  of  bed  by  adjustable  handle 
for  reading  at  night.  Handsomely  finished  in 
antique  brass. 

Price  Complete  -  Each,   $4.50 


in 


Old  Vienna  Portable  Electrolier 

An  artistic  lamp  which  can  be  used  on  the  table 
or  hung  on  the  wall.     Its  grateful    proportions 
and  lines  make  it   harmonize   with  any  furnish- 
ings.    Low  priced  and  convenient. 
Price  Complete  -  Each,  $3.15 


Buy  of  Your  Dealer    or  Write  Us  Direct 

Federal  Electric  Company 

Lake  and  Desplaines  Sts.,  Chicago 


•w 
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CLASSIFIED  ADVERTISING 

Advertisements  in  the  section  of  Popular  Electricity;  will  cost  40  cents 
a  line,  cash  with  order,  and  in  order  to  secure  proper  classification 
must  be  in  this  office    the  first  of  the  month   preceding  date,  of  issue 


=D(7 

AGENTS 


WANTED— BUYERS  AND  AGENTS  TO  SELL 
our  cement  block,  fence-post,  brick-making  machinery 
and  concrete  mixer.  Send  for  circulars  and  prices. 
Address  W.  L.  Keller  Cement  Block  Machine  Co., 
Kearney,  Neb. 

AGENTS— STAMP  NAMES  AND  ADDRESSES 
on  key  checks,  name  plates,  watch  fobs,  hotel  and 
baggage  checks;  we  supply  blank  stock  and  stamping 
outfits;  sample  free.  Hart  Manufacturing  Co.,  82 
Guernsey  St.,  Brooklyn,  N.  Y. 

RELIABLE  MEN  AND  WOMEN  AGENTS 
wanted  to  sell  our  specialty.  Big  money  easily  earned; 
write  today.  Falls  City  Specialties  Company,  209  E. 
Jacob  St.,   Louisville,   Ky. 

I'LL  MAKE  YOU  AGENT  IN  YOUR  TERRI- 
tory  for  a  product  that  sells  on  sight  and  turns  over  a 
good  profit  to  you.  Write  today.  Dr.  Miller,  1099 
Bushwick  Ave.,  Brooklyn,  N.  Y. ^ 

AGENTS  MAKE  BIG  MONEY  SELLING  OUR 
new  sign  letters  for  office  windows,  store  fronts  and 
glass  signs.  Any  one  can  put  them  on.  Write  today 
for  a  free  sample  and  full  particulars.  Metallic  Sign 
Letter  Co.,  400  N.  Clark  St.,  Chicago,  111. 

ELECTRIC  LIGHT  COMPANIES  EVERY- 
where  want  men  to  sell  electric  current  and  appliances. 
Learn  the  How  and  Why  by  reading  SELLING  ELEC- 
TRICITY, published  monthly  at  74  Cortland  St., 
New  York — $1.00  per  year.  . 

WONDERFUL  INVENTION— CANCHESTER 
Kerosene  Incandescent  Lamp  burns  with  or  without 
mantle;  6  times  brighter  than  electricity,  gas,  acety- 
lene or  gasoline  at  1-10  cost.  Burner  fits  any  lamp; 
saves  75  per  cent  oil.  No  trimming  wicks.  $10 
daily.  Beware  of  imitations.  Handsome  outfit  fur- 
nished. Canchester  Light  Co.  26  State,  Dept.  P.  E. 
Chicago. 

BOOKS 


ELECTRICAL  BOOKS.  ALL  SUBJECTS. 
Write  for  our  new  illustrated  book  catalog.  Free. 
Popular  Electricity  Book  Dept.,  Monadnock  Block, 
Chicago,  111. 


"HYPNOTISM'S  WONDERS"  FREE, 
science  Institute,  6943  N.  Clark,  Chicago. 


ELEC- 


" THREE  LITTLE  BOOKS  FOR  LADIES," 
postpaid  in  plain  cover,  for  25c.  (They  tell  you  what 
you   want  to  know.)     O.   K.  Pub.  Co.,  Decatur,  111. 

HYDE'S  TELEPHONE  TROUBLES  AND  HOW 
to  find  them,  and  manual  of  cost  units,  new  edition. 
Price,  25c.  Hyde  Pubs.  Co.,  183  5th  St.,  Milwaukee, 
Wis. 


BUSINESS  OPPORTUNITIES 


MAKE  MIRRORS  AT  HOME.  BIG  PROFITS 
with  little  outlay.  One  18x36  in.  mirror,  costs  $2.00 
to  $5.00.  You  can  silver  a  glass  this  size  for  20c. 
Send  50c.  in  stamps  or  money  order  and  we  will  send 
you  EXPLICIT  DIRECTIONS  how  to  do  it;  also 
how  to  emboss,  grind,  foil,  gold  leaf,  frost  chip  and 
make  imitation  stained  glass.  How  to  transfer  photos 
on  glass,  bore  holes  in  glass  and  cut  skylights.  George 
L.  Patterson   &  Co.,  Dept.  4,  Brooksville,  Ky.     

YOU  CAN  MAKE  FROM  $200.00  TO  $2500.00 
in  addition  to  your  regular  salary  under  our  new  salary 
plan.  Special  opportunities  for  employees  of  elec- 
trical concerns,  telephone,  telegraph,  light  and  power 
companies,  etc.  Particulars  free  on  request.  Circu- 
ation  Department,  Popular  Electricity,  Chicago,   111. 

MESMERISM— MAGIC     MONEY      MAKER— 

Lecturing,  Healing,  Stage  Performances.  Corre- 
spondence Instruction.  Everything  furnished.  Splen- 
did book  on  "Personal  Magnetism,"  25c.  "Hypno- 
tism's Wonders"  free.  Elecscience  Institutes,  6941 
N.    Clark,   Chicago. 


ATTENTION— OUR  PROPOSITION  OFFERS 
you  best  chance  you  ever  had  for  making  easy  money 
and  lots  of  it.  Write  for  our  salary  plan.  Most  gen- 
erous ever  presented.  Popular  Electricity  Publishing 
Co.,  Monadnock  Block,  Chicago. 

YOU  CAN  MAKE  MONEY  WITH  MY  10  FOR- 

mulas,  20.  Money  back  it  not  satisfied.  Hand  Paste 
formula  free  with  order.  A.  G.  Burdick,  Rockville, 
R.  I. 


EASY  MONEY— LOTS  OF  IT,  FOR  OUR   REP- 

resentatives.  Special  opportunities  for  superintendents, 
timekeeper  and  all  employees  of  electrical  concerns. 
Salary  and  commission.  Write  for  particulars.  Popu- 
lar Electricity  Circulation  Dept.,  Monadnock  Block, 
Chicago. 

$300— DAILY  MAIL-ORDER  BUSINESS,  Estab- 
lished 1876.     Easily  conducted  by   anyone,  anywhere. 
Part  cash,  balance  from  business.     Trial  given.      Pro! 
Anderson,  6949  N.  Clark,  Chicago. 


RAPID  CALCULATION  BY  "PRODUCTS  OR 
DIVIDENDS"  beats  any  machine.  Get  free  par- 
ticulars and  learn  the  system.  G.  A.  Christensen, 
Civil  Engineer,  Box  22-E,  San  Francisco,  Cal. 


START  LEGITIMATE  MAIL-ORDER  MER- 
cantile  business  of  your  own;  possibilities  unlimited; 
cash  orders,  good  profits;  conducted  by  anyone.  We 
print  your  catalogs,  supply  everything;  sell  you  mer- 
chandise at  wholesale,  show  you  how,  on  small  in- 
vestment. Write  for  free  booklet  and  sample  catalog. 
Central  Supply  Co.,  Kansas  City,  Mo. 


POPULAR  ELECTRICITY 


COINS  AND  STAMPS 


HELP  WANTED 


FOREIGN   STAMPS— 9   DIF.    JAPAN,    5C;.  io 

Australia  5c,  7  Africa  5c;  250  mixed  Foreign  China, 
Chili,  etc.,  10  c.  70  dif.  Old  U.  S.,  worth  $1.50,  only 
ioc.  Stamps  bought.  H.  J.  Kleinman,  3643  N. 
Marshall  St.,  Philadelphia,  Pa. 

OLD  COINS— $5.75  PAID  FOR  RARE  DATE 

1853  quarters.  $10  for  a  cent.  Keep  all  money  dated 
before  1880  and  send  10  cents  at  once  for  our  New 
Illustrated  Coin  Value  Book.  Size  4x7.  It  may  mean 
your  fortune.     C.  F.  Clarke  &  Co.,  L.  B.,  12  Le  Roy, 

N.  Y. 


ELECTRIC  MATERIAL 


DRY  BATTERIES  RENEWED  BY,  ANYONE 
for  10  to  25c.  per  doz.  Good  as  new.  Formula  $1. 
Will  send  this  month  for  35c.  FAIRMOUNT  TELE- 
PHONE CO.,  Leighton's  Corners,  N.  H. 

BUILD  YOUR  OWN  STORAGE  BATTERY. 
We  send  complete  parts  packed  with  instructions  to 
make  6  volt  60  amp.  Hr.  battery  for  $5.00.  Send  $1.00 
with  order  balance  $4.00.  When  goods  are  inspected. 
Chicago  Battery  Parts  Co.,  2407  Winnimac  Ave., 
Chicago,  111. 

FOR  SALE 

FOR  SALE  CHEAP,  BELT  DRIVEN  AIR  COM- 
pressor,  slide  valve  engine  and  two  boilers.  National 
Can  Co.,  Detroit,  Mich. 

FOR  SALE— COMPLETE  SET  OF  CASTINGS, 
with  blue  prints  of  3-4  h.  p.  gasoline  stationary  engine; 
includes  governor  and  timer,  screws,  etc.  $10.  Comet 
Motor  Works,  17  W.  Madison  St.,  Chicago,  111. 

LUBRICANTS,  ASBESTOS,  GRAPHITE  AND 
mica  candles  for  loose  pulleys  and  shaftings;  no  drip; 
no  dirt;  economical.  Swain  Lubricator  Co.,  250  E. 
Lake  St.,  Chicago. 

BEST  VALUE  EVER  OFFERED  FOR  25c— 
Wireless  Telegraphy  Made  Simple,  by  Victor  H. 
Laughter.  Including  also  "Wireless  Telephone  Re- 
ceivers," "Construction  of  a  Wireless  Telephone 
Transformer,"  and  "How  to  Make  a  Polarized  Relay." 
In  plain  English — fully  illustrated  and  with  codes  and 
diagrams.  Edition  limited — better  order  at  once. 
Popular  Electricity  Book  Department,  Monadnock 
Block,  Chicago,  111. 

HELP  WANTED 

WANTED:  CENTRAL  AND  SUB-STATlON 
operators,  prefer  those  who  have  had  some  technical 
education  and  some  previous  experience.  Applicants 
must  be  21  years  of  age  or  over  and  be  willing  to  take 
an  apprenticeship  course  along  above  lines.  Excellent 
opportunities  for  advancement  with  large  public  service 
corporation  in  middle  west.  State  age,  experience  and 
qualifications.  Address  C  E-57,  1252  Monadnock 
Blck,  Chicago. 

BIG  PROFITS  SELLING  VULCAN  FOUNTAIN 
and  Stylo  Pens;  well  advertised;  easy  to  sell;  write  for 
catalogue  showing  liberal  discounts.  Ulrich  &  Co., 
27  Thames  Street,  New  York. 


m  PUBLIC  SERVICE  CORPORATION  IN  LARGE 
city  in  middle  west  desires  applications  from  meter 
testers,  meter  inspectors,  interior  wiremen,  and  central 
station  construction  men.  State  experience,  salary 
expected,  and  give  references.  Address  C.  E.,  31,  1252 
Monadnock  Block,   Chicago,   111. 

AGENTS— I  POINT  THE  WAY  TO  SUCCESS 
to  any  agent  who  will  follow  my  course.  I  have  shown 
thousands  how  to  make  money.  I  can  show  YOU. 
My  goods  and  business  methods  have  lifted  mort- 
gages, built  homes  and  scattered  prosperity  every- 
where. Write  today  for  the  "SAYMAN  PLAN" 
and  FREE  SAMPLES,  419  Sayman  Bldg.,  St. 
Louis,  Mo. 

MEN  WANTED— TO  PREPARE  FOR  NEXT 
Railway  Mail,  Customs  and  Postoffice  Examinations. 
$600  to  $1500  yearly.  Salary  twice  monthly.  Annual 
vacations.  Short  hours.  Steady  work.  Common 
education  sufficient.  Country  and  city  residents 
equally  eligible.  Political  influence  unnecessary.  Over 
10,000  appointments  every  year.  Write  immediately 
for  schedule  showing  places  and  dates  of  examinations. 
Preparation  free.  Franklin  Institute,  Dep't.  P.,  60 
Rochester,  N.  Y. 

WANTED— 1000  CHAUFFEURS  AND  REPAIR 
Men.  Our  demand  for  automobile  engineers  exceeds 
the  supply;  calls  for  men  of  intelligence  and  mechan- 
ical bent,  capable  of  commanding  $100  to  $150  monthly 
upon  graduation.  Resident  courses  $15-150.  Home 
correspondence  courses  completed  by  practical  road 
and  shop  work  at  any  of  our  branches  or  affiliated 
schools,  highly  successful.  Look  This  Up.  Auto 
Schools  of  America,  1680  Michigan  Ave.,  Chicago. 

NO  NEED  TO  BE  WITHOUT  MONEY.  OUR 
new  plan  gives  you  a  chance  to  earn  lots  of  money, 
whether  you  have  only  a  little  spare  time  or  wish  to 
devote  all  of  your  attention  to  our  interest.  Don't 
wait,  but  write  at  once  for  our  salary  proposition. 
Popular  Electricity  Publishing  Co.,  Monadnock  Block, 
Chicago. 

INSTRUCTIONS 

ANYONE  CAN  RENEW  OLD  DRY  BAT- 
teries  for  2c.  Last  long  and  good  as  new.  Send  25c 
for  Complete  Guaranteed  Instructions;  regular  price 
$1.00.  Northern  Supply  Co.,  3455  N.  Hamilton, 
Chicago. 

MISCELLANEOUS 

"HYPNOTISM'S  WONDERS"  FREE.  ELEC- 
science  Institute,  6945,  N.  Clark,  Chicago. 

MODELS  MADE  AND  DEVELOPED  BY  FIRST 
class  mechanic.  Reliable  service  given  at  moderate 
price.     Aristo  Co.,  2514  N.  Halsted  St.,  Chicago. 

SKIDOO  POCKET  TRICK  FREE— ILLUS- 
trated  magic  catalogue  free.  Send  4c  stamps.  Magic 
Dept.  17,  270  West  39th  St.,  New  York. 

GUMMED  LABELS— 3000  FOR  $1.00  POST- 
paid.  Any  size  up  to  1x2.  Two  colors.  All  work 
satisfactory  or  money  back.  Trial  order  convinces. 
Send  for  FREE  samples.  E.  Terrace  Mfg.  Co., 
Belmar,  Pittsburg,  Pa. 


POPULAR  ELECTRICITY 


MISCELLANEOUS 


MISCELLANEOUS 


ARE  YOU  INTERESTED  IN  THE  TELE- 
PHONE BUSINESS?  Write  for  our  premium  offer. 
Western  Telephone  Journal,  Vinton,  Iowa. 

WE  PLACE  ADS  IN  BEST  WEEKLIES  FOR  £ 
ct.  per  line.  G.  W.  Cupp's  Advertising  Bureau,  Mans- 
field, Ohio. 

FREE  COPY.  WRITE  AT  ONCE  FOR  PAR- 
ticulars.  Chatterley  &  Sheltra  Novelties,  Box  223, 
Olneyville  Sta.,  Providence,  R.  I. 


3,000  ENGRAVED  STICKERS  $2.00. 
printed  stickers  $1.00.  Send  for  catalogue. 
Snaer,   764-19111  St.,   Oakland,   Cal. 


3,000 
S.   L. 


For     Dirt." 


CLEANS     EVERYTHING. 


Everybody  needs  it.  Ask  your  dealer,  or  send  10c 
for  can.  Agents  wanted  everywhere.  C.  C.  C,  403 
S.   1 2th  St.,  St.  Louis,  Mo. 

BOYS  AND  GIRLS.  GET  VALUABLE  PRES- 
ents  Free.  Send  name  and  address.  WTe  trust  you 
with  goods  to  sell.  Write  today.  H.  L.  Cook,  Nov. 
Co.,  36  Summer  St.,  Kingston,  Mass. 

RUBBER  STAMPS— BEST  PRICES— PROMPT 
delivery — Most  complete  line.  Don't  buy  till  you  see 
my  big  catalog.  Free.  Theo.  Helbling,  708  Mar- 
quette Bldg.,  Chicago. 

A  NEW  BUSINESS.  CLEAN  TYPEWRITERS, 
re-ink  typewriter  ribbons,  etc.  I  made  $30  per  week. 
Plenty  of  work  in  every  locality.  Valuable  booklet  for 
stamp.     Desk  6,  A.  Neubauer,   Erie,   Pa. 

ANYBODY  CAN  MAKE  GOOD  CUTS  WITH 
my  simple  zinc  etching  process;  price,  $1;  specimens 
and  particulars  for  stamp.  T.  M.  Dav,  Box  E.,  Wind- 
fall, Ind. 

CASH  PAID  FOR  BRONZE  POWDER  WASTE, 
Gas  Mantle  Dust,  Bismuth,  Nickel  Mercury,  Platimum, 
Osmoirdium  and  similar  metals  in  any  form.  Josef 
Radnai,  36  Fulton  Street,  New  York. 

ARMATURE'S  MOTOR  AND  GENERATOR 
connections  25c.  Locating  points  on  opposite  side  of 
walls;  no  measuring  15c.  Both  35c.  coin.  C.  Hether- 
ington,  Highland  Park,   Des  Moines,   Iowa. 

SNEEZO,  WHExNT  BLOWN  IN  THE  AIR, 
makes  everybody  sneeze.  Great  fun.  Large  package, 
10c  coin.  Empire  Supply  Co.,  Dept.  E,  Cambridge, 
N.  Y. 

SEND  2c  STAMP  FOR  OUR  NEW  ILLUS- 
trated  catalog  of  electrical  books  you  should  have,  and 
particulars  of  our  special  offer,  "An  Electrical  Library 
Free."  Popular  Electricity  Book  Department,  Mo- 
nadnock  Block,  Chicago,  111. 

MOTION  PICTURE  MACHINES,  FILM  VIEWS, 
Magic  Lanterns,  Slides  and  similar  Wonders  For 
Sale.  Catalogue  Free.  We  also  Buy  Magic  Ma- 
chines, Films,  Slides,  etc.  Harbach  &  Co.,  809  Filbert 
St.,  Philadelphia,  Pa. 

WE  MANUFACTURE  GLASS  PAPER.  PLAIN 
glass  windows  made  to  look  like  real  stained  glass. 
Easily  applied  and  beautifies  the  home.  Something 
new  for  agents.  Two  sheets  of  this  glass  paper  sent 
as  a  sample  with  catalogue  in  colors  and  complete 
instructions  on  receipt  of  10  cents.  S.  H.  Parrish  & 
Co.,  216  Clark  St.,  Chicago. 


YOU  OUGHT  TO  KNOW  THE  ORES  OF 
gold,  silver,  copper,  iron,  lead,  zinc,  tin,  nickel,  graphite, 
sulphur.  These  10  specimens  also  interesting  booklet 
on  minerals,  25c  (coin).  G.  MacLaughlin,  C.  E., 
Sharpsville,  Pa. 

YOU  SHOULD  HAVE  ONE  OF  OUR  SELF 
Winding  Clocks.  They  are  simple,  accurate.  See 
the  movement  on  page  No.  671,  February  issue.  Your 
Jeweler  or  us.  Imperial  Electric  Clock  Company, 
Granite  City,  Illinois. 


TO  WATCH  OWNERS.  IF  YOU  HAVE  A 
watch  you  absolutely  need  one  of  my  Fobs.  The 
front  is  a  beautiful  woman's  head,  the  back  a  deal 
mirror.  Order  before  too  late;  only  a  limited  quan- 
tity on  hand.  Price  for  the  next  thirty  days,  25c. 
H.  J.  Feller,  Peoria,  111. 

DANDY  HOME  BUSINESS  SELLING  NAMES, 
formulas  and  other  valuable  information  by  mail. 
Some  make  $100  to  $1000  monthly.  Instructive  book- 
let for  stamp.  Information  System,  Box  E2,  Marietta, 
Ohio. 

NUGGET  JEWELRY,  WATCH  CHAINS, 
Charms,  Stick  Pins,  Ladies'  Hat  Pins,  Bracelets,  etc. 
Fine  to  wear,  great  seller,  700  to  1,000  per  cent  profit. 
2  cent  stamp  for  price  list.  J.  J.  Shepherd,  Dept.  B, 
Box  817,  Red  Bluff,  Calif. 

"ABILITY,"  THE  MONTHLY  MAGAZINE 
of  Business  Education,  and  general  good  reading,  for 
the  progressive  workers  of  all  trades  and  professions. 
Especially  instructive  and  entertaining  to  all  people. 
10  cents  a  month,  50  cents  a  year.  Same  price  to 
foreign  countries.  Stamps  accepted.  The  "Ability" 
Company,  210  Caswell  Building,  Milwaukee,  Wis. 

THREE  BIG  LISTS,  DESCRIPTION  AND 
synopses  of  plays,  monologues,  farces,  vaudeville 
sketches,  parlor  comedies,  French  plays,  mock  trials, 
drills,  marches,  imitations,  popular  entertainments  and 
handbooks.  How  to  write  plays,  minstrel  joke  books, 
make-up  material  and  books,  pantomine,  tableaux, 
parlor  magic,  etc.,  etc.  Three  big  lists  mailed  to 
any  address  for  10  cents.  Charles  MacDonald  &  Co., 
58  Washington  St.,  Chicago,  111. 
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FOUR    AIDS    TO     QUICK     LUNCHEONS:— 

Cooker  for  gas  jet.  Lights  room  at  same  time.  Cooks 
breakfast  or  luncheon;  boils  quart  of  water  in  jiffy; 
heats  fiat  or  curling  iron.  Just  the  thing  for  burning 
sulphur  or  fumigating  in  sick  room.  Send  for  other 
three  "Aids."  Dealers  prices  on  request.  Fine  line 
for  mail  order.  Patent  smokeless  gas  tip  free — best  on 
market.  Cooker  50  cents  prepaid.  Eastern  Trading 
Company,   Dep't.   34  New   Haven,   Conn. 


MOTORS 

BARGAINS— ALTERNATING  AND  DIRECT 
current  motors,  dynamos,  also  plating  dynamos,  all 
makes,  sizes,  sold,  bought  and  repaired.  Eugene  L. 
Richter  Electric  Co.,  N.  E.  Cor.  Ubier  &  Columbia 
Ave.,  Philadelphia,  Pa. 
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MUSICAL  INSTRUMENTS 


MAKE  VIOLINS— FULL  SIZED  PLANS  50c, 
silver.  Ross  &  Co.,  Dept.  M.,  Blanchard  Hall, 
Loss  Angeles,  Cal. 

PATENTS  AND  INVENTIONS 


LISTS  OF  MANUFACTURERS.  10  NAMES, 
any  class,  25c.     Industrial  News  Bureau,  Ithaca,  N.  Y. 

MODELS    MADE    FOR    INVENTORS.     LOW 

prices.     S.  H.  Merryman,  Towson,  Md.    

PATENTS  SOLD  FOR  5  PER  CENT.  WE 
force  sales  by  constant  advertising.  Send  for  plan. 
Patent  Sales  Co.,  Merchantville,  N.  J. 

PATENTS  PROCURED  FOR  TEN  DOLLARS 
Attorney's  fees.  Twenty  years'  experience.  M.  Pierce, 
Downing  Building,  New  York. 

TWO  BOOKS  FREE— ALL  ABOUT  PATENTS 
and  their  cost.  Shepherd  &  Campbell,  Patent  Attor- 
neys, 2196  McGill  Bldg.,  Washington,  D.  C. 

PATENT— ADVICE  AND  BOOKS  FREE. 
Highest  references.  Best  results.  I  procure  patents 
that  protect.  Watson  E.  Coleman,  Patent  Lawyer, 
612  F.  St.,  N.  W.,  Washington,  D.  C. 

BOOK  FREE:  "PATENT  SENSE  AND  PAT- 
ent  Non-Sense,"  or  "Why  so  Many  Patents  Are  Worth- 
less as  a  Protection."  Written  so  you  can  understand 
it.     Obed  Billman,  Cleveland,  Ohio. 

"PATENTS  SECURED— INVENTOR'S  POCKET 
Companion  free.  Send  description  for  free  opinion 
as  to  patentability.  W.  N.  Roach,  Jr.,  Metzerott 
Bldg.,  Washington,  D.  C. 

PATENTS,  SOUND  AND  PROTECTIVE, 
bring  profits  to  inventors.  J.  B.  Cralle  &  Co.,  Patent 
Attorneys,  Cralle  Bldg.,  Washington,  D.  C.  Write  for 
our  free  new  book  and  method  without  delay. 

HAVE  YOU  AN  IDEA?  WRITE  FOR  OUR 
books,  "Why  Patents  Pay,"  "100  Mechanical  Move- 
ments," Perpetual  Motions — 50  illustrations.  Mailed 
free.  F.  P.  Dietrich  &  Co.,  Patent  Lawyers,  Wash- 
ington,    D.     C. 

PROTECT  YOUR  IDEAS  —  PATENT  SE- 
cured  or  our  application  fee  refunded.  Advice  and 
booklet  free.  Milo  B.  Stevens  &  Co.,  Attorneys,  800 
14th  St.,  Washington,  D.  C;  356  Monadnock  Block, 
Chicago.     Established  1864. 
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PATENTS  AND  INVENTIONS 


INVENTORS 

ATTENTION 

WE  WANT  TO  BUY  OUTRIGHT,  OR  MANU- 
facture, .  or  market  on  royalty  practical  inventions, 
electrical  or  otherwise,  for  household  use.  Have 
plenty  of  capital  and  large  selling  organization.  Give 
full  description  of  your  invention,  number  and  date  of 
patent,  if  patented,  blue  print  illustration,  etc.  Cor- 
respondence confidential.  Address  Manufacturer,  care 
Chas.  H.  Fuller  Co.  375  Wabash  Ave.,  Chicago. 

POST  CARDS  AND  PICTURES 

JUST  GIRLS!  20  POST  CARDS,  25c  PP.  NO 
trash  or  duplicates.  O.  K.  Pub.  Co.,  Clark  P.  Decatur, 
Illinois. 

12  BEAUTIFUL  COLORED  POST  CARDS  OF 
Panama  Canal  mailed  postpaid,  25c.  "No  stamps." 
Wm.  Ewen,  Bas  Obispo,  Canal  Zone. 

12  BEAUTIFUL  POST  CARDS,  CANADIAN 
Views  for  25c,  of  Important  Buildings,  1000  Islands, 
Cobalt  Silver  Mines,  etc.  J.  R.  Spearman,  Forest, 
Ont.,  Can. 

WE  WANT  AGENTS  TO  HANDLE  OUR  LINE 
of  genuine  photograph  postals  of  beautiful  models, 
posed  from  life,  not  copies  or  printers  ink.  Retail 
price  5c  each.  Send  25c  for  sample  case  containing 
20  different  subjects  or  10c  for  5  samples.  Standard 
Photograph  Co.,  Dept.  A.  R.  413-134  Monroe  St., 
Chicago. 

REAL  ESTATE 


PATENTS— H.  W.  T.  JENNER,  PATENT  AT- 
torney,  and  mechanical  expert,  608  F.  Street,  Washing- 
ton, D.  C.  Established  1883.  I  make  an  investiga- 
tion, and  report  if  patent  can  be  had,  and  the  exact 
cost.  Send  for  full  information.  Trade-marks  regis- 
tered.  

PATENTS  OBTAINED  OR  NO  CHARGE 
made.  Easy  pavments.  15  years  official  examiner 
U.  S.  Patent  Office.  Patents  advertised  for  sale  free. 
Send  sketch  or  description  of  invention  for  free  search 
and  report  on  patentability,  also  guide  book.  E.  P. 
Bunyea  Co.,   Washington,   D.   C. 

I  WILL  PROSECUTE,  FREE  OF  CHARGE, 
application  of  the  first  inventor  answering  this  "ad." 
Send  sketch  for  report.  No  charge  except  for  draw- 
ings. References.  Capitalize  your  brains.  Mention 
this  magazine.  Free  book  H.  Special  offers.  R.  B. 
Owen,  Warder  Bldg.,  Washington,  D.  C. 


I  CAN  SELL  YOUR  REAL  ESTATE  NO  MAT- 
ter  where  located.     G.  W.  Cupp,  Mansfield,  Ohio. 


PUBLIC  LAND  IN  ORECON.  WRITE  FOR 
free  booklet  "Millions  of  Acres  Public  Land  Given 
Away  in  Oregon,  When,  How,  Where."  Douglas 
County  Abstract  Co.,  Roseburg,  Ore. 

NOTES  SECURED  BY  FIRST  MORTGAGES 
on  improved  Seattle  city  real  estate  for  sale;  paying  6 
per  cent  to  8  per  cent  interest  net.  Let  us  invest  your 
money.  Eastern  and  local  references.  Write  for  in- 
formation. Edgar  A.  Hess  &  Co.,  Lowman  Bldg., 
Seattle,  Wash. 

HAMMER  FALLS,  IN  BOHEMIA  MINING 
District,  Oregon,  for  cale.  Over  350  mining  claims 
and  several  quartz  mills  in  operation,  all  wanting 
electric  energy.  Falls  28  ft.  at  lowest  stage.  Natural 
dam  site  makes  possible  fall  of  600  ft.  Write  for 
photo  and  information.  E.  Montague,  270^  Wahs- 
ington  St.,  Portland,  Oregon. 

SCHOOLS 


$200  TO  $600  MONTHLY  EASILY  MADE  FIT- 
ting  eye  glasses.  Short,  easy  mail  course.  Reduced 
tuition.  Big  demand  for  opticians.  Write  today  for 
free  "Booklet  O,"  National  Optical  College,  St.  Louis. 

TELEGRAPHY  TAUGHT  THOROUGHLY 
and  quickly— also  "Wireless."  Superior  methods;  posi- 
tions guaranteed;  catalog  free.  Write  today.  Eastern 
School  of  Telegraphy,  Box  60,  Lebanon,  Pa. 
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WIRELESS 


AUTOMOBILE  SCHOOL— LEARN  THE  AU- 
tomobile  business,  repairing  and  driving,  in  which 
you  can  earn  good  wages  and  have  healthful  and  pleas- 
ant work.  We  give  a  thorough  and  practical  course 
in  road  work  and  repairing.  For  full  particulars 
address  Academy  of  Automobile  Engineering,  1420 
Michigan  Ave.,   Dept.   "C,"   Chicago,   111. 


CIVIL  SERVICE  EMPLOYEES  ARE  PAID 
well  for  easy  work;  examinations  of  all  kinds  soon; 
booklet  50,  describing  positions  and  telling  easiest  and 
quickest  way  to  secure  them,  is  free.  Write  for  it 
now.     Washington  Civil  Service  School,    Washington, 

a  c. 


HAVE  A  TRADE  OF  YOUR  OWN.  SHOW 
card  writing  and  sign  painting  pay  big  money.  In- 
struction by  practical  men  who  had  charge  of  these 
departments  in  big  Chicago  concerns.  No  talent  re- 
quired. Howard  System  makes  you  proficient.  Book 
and  material  free.  Howard  School,  314,  716  W. 
Madison  St. ^^ 

TELEPHONE  APPARATUS 


TELEPHONE  APPARATUS— BRAND  NEW 
Stromberg  Carlson  telephones,  wire,  etc.,  half  price. 
Just  the  thing  for  private  lines.  Winthrop  Waite,  30 
Glenwood  Place,  East  Orange,  N.   J. 

TYPEWRITERS 


TYPEWRITE     IT— THE     PEN     IS     OUT     OF 

fashion.  Splendid  Oliver  Visible,  or  Remington,  $2 
cash,  $2  a  month  for  11  months.  Fully  guaranteed. 
Supply  limited.  A.  E.  Atchison,  21 10  West  21st  St., 
Chicago. 

TYPEWRITERS:  CALIGRAPH,  $6.00;  HAM- 
mond,  Yost,  Densmore,  Williams,  $10.00;  Remington, 
Si 2.00;  Smith  Premier,  $15.00;  Oliver,  $24.00;  Under- 
wood, S30.00;  all  makes  on  hand;  fifteen  days'  trial 
allowed,  and  a  year's  guarantee.  Send  for  catalogue. 
Harlem  Typewriter  Exchange,  Dept.  89,  217  West 
125th  St.,  New  York  City. 


TYPEWRITERS:  ALL  MAKES,  SLIGHTLY 
used  or  rebuilt,  guaranteed,  shipped  anywhere  on  ap- 
proval— best  bargains  in  America.  Write  today — 
money  back  if  dissatisfied.  Fletcher  Typewriter  Co., 
207  N.  7th  St.,  St.  Louis,  Mo. 


catalogue, 
bury,  Mass. 


PARTS. 

Send  for 

Poche  Wireless  Co.,  "21  Cobden  St.,  Rox- 


WIRELESS     INSTRUMENTS     AND 
Few  pieces  fused  Silicon:  large  piece, 


isc. 


WIRELESS  AND  HIGH  FREQUENCY  APPA- 
ratus  built  to  order.  Tell  me  what  you  want.  I'll 
make  it  reasonable".  C.  E.  Hale,  644  W.  King,  De- 
catur, 111. 


ALUMINUM— SEND  FOR  PRICE  LIST  ON 
wire,  sheet,  ingot,  solder  and  dental  plate.  Also  brass, 
copper,  lead  and  platinum.  John  Petri,  217  A  West 
22nd  St.,  Chicago,  111. 


1000  OHM  GUARANTEED  WIRELESS  BIPOLAR 
receivers  Si. 7 5.  Positively  the  best.  .002  Microfarad 
fixed  receiving  condensers,  $0.30;  complete  receiving 
sets,  $8.25  up.  Send  stamp  for  circulars.  T.  Alden 
Wireless  Co.,   Campello,  Mas 


iss. 


WIRELESS  KEY— SEND  US  YOUR  OLD 
Morse  key  with  $2.50  and  we  will  return  it  postpaid, 
fitted  with  our  new  attachment  and  heavy  alloy  con- 
tacts, mounted  on  finished  base  with  binding  posts. 
Attachment  and  key  complete,  S4.00.  Anderson  Wire- 
less Apparatus  Co.',  Sheidley  Bldg.,  Kansas  City,  Mo. 

SPECIAL  PRICES— 1,000-OHM  WIRELESS  RE- 
ceiver,  double  pole,  special  thin  diaphragm,  hard  rub- 
ber case,  wound  with  copper  wire,  $1.75.  Leather- 
covered  head  band,  double,  $1.00;  single,  60c.  "Na- 
tional" receiving  condenser,  30c.  Waterhouse  Bros., 
Bourne,  Mass. 


JUST  OUT.  BEST  WORK  ON  THE  SUBJECT 
ever  published.  "Operators  Wireless  Telegraph  and 
Telephone  Handbook,"  by  Laughter.  A  storehouse 
of  up-to-date  authentic  information.  180  pages, 
87  illustrations.  Money  back  if  not  all  we  claim  for 
it.  Price  $1.00  postpaid.  Free  for  two  paid  yearly 
subscriptions  to  Popular  Electricity.  Popular  Elec- 
tricity Book  Department,  Monadnock  Block,  Chicago. 


WIRELESS  BARGAINS.  WE  HAVE  ON  HAND 
a  number  of  good  2  to  1 2  inch  spark  coils  with  Elec- 
trolytic Interrupter,  suitable  for  wireless  telegraphy 
and  experimental  work.  .  Will  sell  at  great  bargain  to 
dispose  of  this  line.  Scheidel  Western  X-Ray  Coul 
Co.,  547  W.  Jackson  Blvd.,  Cor.  of  Clinton  St.,  Chi- 
cago, Illinois. 


WIRELESS 


ZINCITE— CHALCOPYRITES,  15c  PER  SET, 
add  5c  for  postage  and  packing.  John  Petri,  217  A. 
West  22nd  St.  Chicago,   111. 


DON'T  WORRY!  IF  CHRISTMAS  LEFT  YOU 
broke — you  can  make  lots  of  money  by  taking  advan- 
tage of 'our  special  salary  offer,  without  interfering 
with  your  regular  work.  Ask  about  it.  Popular 
Electricity,  Circulation  Dept.,  Monadnock  Block, 
Chicago. 


WIRELESS     RECEIVERS,     FROM    $3.25^   TO  

StS.oo  per  set.     Send  for  specifications  today  without  m  m   M  £**"¥£"* 

fail.     This  is  of  interest.     C.  Brandes,  in  Broadway, ^  [^/\vI.I.V/ 

New  York. 


POCKET     TRICK      FRKE 

Catalog-  included,  send  4c  s'anip 
Dept.  17  270  If.  30th  SU,  NKV   fOCtf. 


WIRELESS,  ELECTRICAL  AND  HIGH    FRE- 
QUENCY  APPARATUS,    ioio   catalog   for   stamp. 
Walter  W.  Hartman,  Clay  Center,  Kan. 


A  ^TTrVTT'Q  PORTRAITS  35c.  FRAMES  15c.   SHEET 

AVjUrN  1  O  PICTURES    1C.      STEREOSCOPES    25c. 
VIEWS  1c.    30  Days'  Credit.    Samples  and  Catalogue  Free. 
CONSOLIDATED  PORTRAlT,D«pt.  1 403.  1027  W.  Adams  St., Chicago 
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A  Message  of  Thanks 

We  desire  to  express  to  the  exhibitors 
and  all  who  were  in  any  way  interested 
in  the  Fifth  Annual  Electrical  Show 
which  has  just  closed  in  Chicago,  our 
thanks  for  their  co-operation  in  making' 
it  the  finest  and  most  successful  electrical 
show  in  the  history  of  the  industry. 

The  Electrical  Trades  Exposition 
Company,  will  in  the  future,  continue  to 
exploit  electrical  exhibitions  with  the  idea 
in  view  of  furthering  to  the  Electrical 
Trade  and  the  general  public  the  won- 
ders and  scientific  advancement  that 
the  electrical  industry  is  constantly 
achieving. 

The  Sixth  Annual  Show,  which  will 
be  held  the  last  two  weeks  of  January, 
1911,  will  be  greater  than  ever  before, 
and  already  exhibitors  have  made  reser- 
vations of  space. 

Have  you  reserved  yours? 


ELECTRICAL  TRADES  EXPOSITION  CO. 

115  Dearborn  Street 
CHICAGO,  ILLINOIS 
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An  Empire  of  Small  Farms 

The  Great  Land  Rush  from  the  North  to  Florida 


r. 


By  CLEMENT  YORE 


There  are  in  America  today  one  hundred 
millionaires  rich  beyond  the  dreams  of  an 
ordinary  man,  and  all  of  these  mighty  com- 
mercial princes  made  their  money  out  of  the 
natural  resources  of  the  wonderful  state 
of   Florida! 

These  men  did  not  create  their  enor- 
mods  fortunes  by  fostering  and  developing 
this  wonderful 
state,  but  by  rob- 
bing it,  making  it 
destitute  and  giv- 
ing in  return 
nothing  to  the 
vast  resources 
from  which  they 
took  away  much 
of  the  natural 
wealth  with  which 
Nature  had  en- 
dowed Florida. 
They  cut  down 
and  sold  the  vast 
timber  forests, 
they  dug  up  and 
shipped  to  for- 
eign ports  the 
rich  phosphates, 
which,  if  thev  had 
distributed    over 

the  soil  of  any  section  of  the  world,  would 
have  brought  them  ten  times  the  wealth 
and  have  made  for  themselves  envi- 
able records  in  their  native  land.  They 
robbed  the  pine-tree  of  its  turpentine,  and 
after  they  had  done  all  this  they  left  Florida, 
thinking  that  that  was  all  the  wealth  of  the 
state.  They  never  looked  into  the  soil — 
they  saw  only  the  trees,  their  possibilities 
for  lumber,  turpentine  and  rosin,  and  the 
vast  possibilities  of  the  rich  lands  of  Florida 


CHARLES  H.  SIEG 

The  Pioneer  of  the  Small   Farm  in  Florida 


for  fertilizing  the  poor  soils  of  states  and 
countries  vonder! 

The  soil  of  Florida  is  rich,  far  beyond  the 
conception  of  mankind.  It  is  almost  solid 
fertilizer,  and  yet  these  men  did  not  attempt 
to  people  this  wonderful  state  with  human 
beings,  whose  sufferings  they  could  have 
alleviated   and   whose   contributions   to   the 

nations  would 
have  made  easier 
the  life  and  living 
of  the  masses. 
The  greatest  man 
of  Florida  is 
Henry  M.  Flagler; 
he  developed  the 
east  coast  of  the 
state  and  built 
great  cities  for 
pleasure  seekers 
of  the  world,  and 
is  today  a  veri- 
table giant  in 
matters  of  com- 
merce. 

Now    he  is    a 
railroad  king,  and 
w i  t  h    mighty 
wealth     and     un- 
limited  genius  at 
his  command,  he  is  pushing  a  railroad  into  the 
sea  and  linking  the  United  States  with  Cuba. 
There    is    to    be     built   a    deep    sea    ship 
canal   across   the   state  of  Florida    that   will 
cut     down    the    journey    around    the    dan- 
gerous Florida  Keys  so  that  vessels  will  save 
i  .000    miles   to    South    American,    Mexican 
and  United  States  ports.    When  the  Panama 
Canal    is    opened    this    Florida    ship   canal 
will  be  one  of  the  most  highly  traveled  sea 
paths  in  the  world! 


SI 
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The  work  that  these  one  hundred  men 
did  wa  s  sr.ipendoiis  and  the  results  obtained 
were  larger  than  the  combined  wealth  of 
many  European  monarch  s.  But  they  were 
not  builders,  they  did  not  take  from  Nature 
and  give  to  man  in  a  manner  that  paid 
Xature  for  her  sacrifice,  and  they  overlooked 
the  priceless  gem,  which  the  law  of  the  Great 
Absolute  says  is  the  richest  above  all  other 
treasures  in  the  storehouse  of  Xature— a 
fertile  soil. 

But  what  was  left  undone  by  these  multi- 
millionaires was  accomplished  by  one  man! 
This  man  had  the  "'grain  of  mustard  seed" 
regards  faith — faith  in  himself — faith 
in  the  soil  and  in 
N ;  ture  —  and 
fatih  in  the  peo- 
ple! He  looked 
upon  the  ground 
in  Florida.  He 
saw  that  it  was 
rich  beyond  the 
dreams  of  mos: 
soil  experts.  This 
man  had  been  a 
student  of  the 
:uesri  r_.  ""Whit. 
shall  the  poor 
man     d  He 

set    to    work,    he 
carefully  mapped 

out  his  ideas  into  definite  form,  and  today 
Florida  is  reaping  the  benefit,  and  this  bene- 
fit comes  in  the  form  of  thousands  upon 
thousands  of  farms  inhabited  by  Northern 
men  and  women. 

To  the  man  who  sits  alone  in  his  home 
and  reads  this  story,  it  does  not  seem  p:  s- 
sible  to  understand  what  a  "land  rush" 
means.  But  if  any  man  will  board  a  train 
headed  for  Florida  he  will  rub  elbows  in  the 
sleeping,  smoking  or  dining-cars  with  men 
and  women  who  are  bound  for  Florida  to 
ensaee  in  the  ideal  life  of  a  small  Florida 

... 

farm.    And  why  nc 

m  $2  "do  to  $5,000  a  year  is  the  net 
saving  of  the  fully  cultivated  Florida  small 


farm!  It  is  this  fact  which  one  learns,  with 
the  five  physical  senses,  that  proves  this 
statement,  and  it  is  this  fact  that  has  made, 
and  is  making,  this  absolute  land  mania 
on  the  part  of  the  public  for  Florida  farms. 
And  the  cause  of  all  this  is  one  man — Charles 
H.  Sieg  is  his  name.  Mr.  Sieg  vent  to 
Florida  three  years  ago  to  complete  his  idea 
of  placing  the  people  upon  the  soil  th;.: 
would  take  care  of  them  in  comfort,  give 
them  luxuries,  and  at  the  same  time  enable 
them  to  save  enough  out  of  their  earnings 
to  take  care  of  themselves  in  their  old  age — 
to  leave  a  competency  to  their  children. 
Mr.   Sieg  found  that  the  soil  overlooked 

by  the  multi-mil- 
lionaires would 
do  everything 
that  he  desired. 
But  he  wanted  to 
prove  to  himself 
that  this  soil  did 
not  need  the  ex- 
pert agricultural- 
ist to  make  it 
r  :  ::  v.  :  e  :  h  e  s  e 
crops.  With  this 
ir.  :r_ir.i  Mr.  Sir; 
5  ent  to  Florida 
Jim  Fraser,  a  cab 
driver :  Joe  La 
Rue,  a  telegraph 
operator,  and  J.  W.  Card,  a  carpenter.  These 
men  verified  everv  estimate  made  bv   Mr. 

w  J 

Sieg  of  the  wealth  of  Florida's  soil,  and  this 
proof  was  made  in  the  actual  dollars  and 
cents  which  these  men  took  from  the  earth ! 
When  this  was  accomplished,  Mr.  Sieg  was 
convinced.  He  purchased  many  thousands 
of  acres  of  land.  He  ottered  it  to  the 
public  upon  terms  of  17  cents  per  day 
for  even-    10    acres  purchased. 

His  was  the  mind  that  made  it  possible  : 
buy  a  farm  upon  less  terms  than  you  can 
purchase  a  suit  of  clothes 

Many  of  the  friends  of  Mr.  Sie?  said, 
"You're  foolish.  You  will  fail."  Bu:  Mr. 
Sieg  knew  the  people,  and  in  thirty  days 
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after  his  first  announcement  appeared 
throughout  the  press  of  the  United  Stat- 
and  Canada,  there  was  not  an  acre  remaining 
of  the  30,000  he  had  purchased,  and  he  had 
1,500  applications  which  he  was  compelled 
to  return  to  those  who  had  applied.  He 
purchased  36,000  acres  more,  and  again  he 
d  it  out  at  the  rate  of  almost  a  thousand 
acres  a  day. 

Then  it  was  that  the  skeptics  saw   the 
error  of  their  way!     The  truth  had  been 
driven  home  and  the  great   aggregation  of 
capital  saw  that  Mr.  Sieg  was  right!     Imi- 
tators of  his  plan  sprang  up  on  even  side 
and     this        :r. 
Florida  land  rush 
began.     The  peo- 
ple are  positively 
"land      jy-i-zr.C"' 
They     are     skk 
with    the   fatigue 
of  the  cities  and 
thev    know    that 
the   high   cost   of 
living,     the     low 
rate  of  wages  and 
the    insecure    in- 
vestments are  the 
influences     which 
exhaust  the  wag 
of  the  people  and 

leave  them  destitute   when  their  ability  to 
earn  is  over. 

Take  a  train,  if  you  will,  at  New  York 
City  <»r  Chicago,  and  at  almost  even*  im- 
portant junction  point  people  will  board 
that  train  who  are  interested  in  Florida. 
It  imated  that  today  one  million  men 

and  women  have  either  invested,  or  will 
invest,  in  Florida.  Sections  and  townships 
tate  are  being  populated  at  the  rate  of 
100  per  cent  increase  in  a  single  year.  Tra 
of  land  that  but  a  few  months  ago  were  a 
tangled  mass  of  rich  prairie,  are  today  gar- 
den sp-  ts,  rose  gardens:  and  bungalc 
and  pretty  cottages  are  dotted  over  the 
land. 


These  are  hard,  cold  facts — not  fancies 
of  fiction.  They  are  sights  one  sees  from 
the  Pullman  windows  as  one  travels  down 
over  the   "Rainbow  Su:: 

And  all  this  came  from  one  man — Charles 
a  Sieg! 

Mr.  ^ic6  is  at  presen :  engaged  in  his  third, 
and  greatest,  colony.  He  ha?  seen  fit  to 
call  this  The  New  South  Farm  and  Home 
Company.  The  insistence  of  the  disap- 
pointed applicants  to  his  other  two  colon: 
made  him  purchase  a  larger  tract  of  land 
and  in  doing  so,  armed  with  the  experience 
of  the  other  two  colonies,  he  was  able  to 

offer    more    than 

before.  He  -vent 
to  Marion  Count; 
Florida.,  and  there 
purchased  this 
land,  which  he  is 
now  colonizing  at 
the  rate  of  hun- 
dreds of  acres  per 

I  hadtheplfti- 
ure  of  meeting 
this  busv  man 
upon  my  return. 
He  reminds  me 
of  nothinc 
much  as  one  of  those  ninety-horse  power. 
[-cylinder  machines  that  give  one  the 
impression  of  enormous  reserve  power 
under  the  hood.  There  is  power  under 
his   hood   a-plenty! 

What  do  you  propose  to  do  nex:        I 
^ed  him,  to  which  he  replied: 
T  am  £«>ing  to  place  10,000  people  on 
farms,  build  a  city— Silver  City— and  keep 
in   close   touch    with    Jacksonville    Heig 
an  Johns   Park,  my  two   growing  col- 

onies," he  said. 

I   have  sent   some  8,000  people  down 
there  now,  my  :  Children  are  going 

nool,    churches    are    going    up: 
homes,    libraries    opera    house,    are    be: 


\  Caxtalocte  Fhxd  rx  Majuox  Cocxty 


1     -        -    M       91    Hvnnn  1  mtUfm  Popular  ElretrlHtjr  whea  writ  in*  t»  A*    -  -   --• 


POPULAR  ELECTRICITY 


built.     Oh,  there  is  plenty  to  keep  me  out 
of  mischief,"  he  said,  with  a  smile. 

"I  am  going  to  start  the  new  colony  by 
giving  away  300  city  lots  to  the  first  300 
farm  buyers,"  he  added.  "And  I  believe 
the  fortunate  ones  who  get  these  lots  will 


A  Field  or  Oats  Showing  How  Level 
Marion  County  Is 


sell  them  later  on  for  enough  to  build  them 
a  fine  home  on  the  farms  they  own." 

"More  than  that,  I  am  going  to  say  to 
all  who  buy  farms  in  this  new  colony,  '//  you 
don't  like  your  bargain,  this  Company  will 
buy  it  back  at  your  purchase  price,  plus  6  per 
cent  interest,  any  time  you  ask  for  the 
money  '  " 

"That's  somewhat  risky,  isn't  it,"  I  put  in. 

"Not  if  you  know  what  this  colony  will 
look  like  twelve  months  from  today,"  he 
replied. 

"There  isn't  a  farm  in  the  whole  lot  that 
won't  be  worth  from  three  to  five  times 
what  was  paid  for  it. 

"We  will  be  very  glad  to  buy  them  in  at 
the  first  cost  price." 

I  hadn't  thought  of  that. 

Marion  County  is,  without  question,  the 
banner  county  of  Florida.  It  is  not  an  ex- 
periment— it  is  a  fact.  To  take  an  auto- 
mobile or  a  carriage  and  drive  over  Marion 
County  is  as  great  a  pleasure  as  one  would 
desire.     Do  not  think  that  you   are  going 


to  see  land  where  drudgery  is  the  word! 
Do  not  think  that  you  are  coming  to  a  region 
where  the  barn  is  four  times  the  size  of  the 
house  and  where  nothing  but  work,  work, 
work  stares  one  in  the  face  wherever  one 
may  look!  In  Marion  County  the  fruit 
growers  and  truck  farmers  live  like  merchant 
princes.  Many  of  them  have  their  own 
automobiles;  their  homes  are  beautifully 
laid  out,  elegantly  lighted,  hot  and  cold 
water,  telephone,  the  daily  paper,  and  the 
food  that  goes  upon  the  table  is  of  that  same 
quality  which  we  people  in  the  North  are 
delighted  to  buy  ever  and  anon,  at  the  famous 
hotels  and  restaurants,  and  then  speak  of, 
after  the  order  of  him  who  goes  to  a  feast. 

This  is  Marion  County  of  the  present  day 
— 1910.  And  this  is  the  county  in  the  heart 
of  which  Charles  H.  Sieg  has  located  the 
Burbank-Ocala    Colony. 

Not  only  does  this  colony  insure  a  man 
a  perfection  of  soils  the  equal  of  those  farms 
lying  all  about  Marion  County,  but  Mr. 
Sieg  has  arranged  for  this  colony  to  receive 
the  mighty  genius  of  Luther  Burbank,  in  the 


A  Fruit  and  Vegetable  Packing  Plant 

NEAR  OCALA 


shape  of  his  farm  products,  which  will  be 
grown  and  produced  upon  this  colony  land 
from  a  producing  station — an  experimental 
farm — and  given  to  the  colonists  of  the 
Burbank-Ocala  Colony. 
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Men  who  last  fall  broke  their  ground, 
planted  their  seeds  and  built  their  homes 
will,  before  the  frost  is  out  of  the  ground  in 
the  remainder  of  this  country,  be  sending 
their  crops  North  and  receiving  more  money 


Marion  County  Lakes  and  Streams  are 
Famous  Spots  of  Beauty 


in  actual  dollars  and  cents  of  profit  than  it 
took  to  buy  their  farms. 

These  are  also  facts  capable  of  being 
proved  by  the  five  physical  senses. 

It  is  truly  remarkable  to  visit  this  great 
colony.  There  is  to  be  a  Colony  House, 
where  a  corps  of  experts  will  assist  the  col- 
onists with  those  questions  which  come  up 
in  their  daily  life.  There  will  be  agricul- 
tural and  horticultural  experts.  These  men 
will  devote  themselves,  exclusively,  to  the 
needs  and  requirements  of  the  Burbank 
Producing  Station  and  to  the  colonists  who 
will  be  located  around  it. 

It  is  positively  strange,  and  almost  un- 
canny, to  move  in  and  among  these  Northern 
men  and  women — clerks,  expert  laborers, 
office  men,  doctors,  dentists,  actors,  farmers, 
mechanics,  etc.— and  listen  to  their  tales. 
These  people  would  not  go  back  to  their 
former  mode  of  living  under  any  conditions. 
They  show  you  their  bank  books,  they  tell 
you  what  they  were  for  many  years.  Some 
of  them  were  sick,  broken  in  health  and 
mind.     They  have  come  to  Marion  County, 


which  is  recognized  all  over  the  world  as 
one  of  the  most  healthful  sections  in  the 
United  States.  These  people  are  anxious 
and  willing,  and  they  consider  it  their  duty 
to  talk  for  this  great  region,  and  they  look 
with  pitying  eyes  back  at  their  friends  and 
acquaintances  who  are  doing  the  slavery 
that  used  to  belong  especially  to  their  lot. 

Ocala  is  the  county-seat  of  Marion  County. 
It  is  a  thriving  city  of  7,000  people.  Two 
great  trunk  lines  run  directly  through  Ocala 
and,  likewise,  the  Burbank-Ocala  Colony. 
These  are  the  Atlantic  Coast  Line  and  the 
Seaboard  Air  Line.  Distributed  all  along 
these  great  railroads  are  the  fruit  and  vege- 
table storage  warehouses,  where  the  great 
commission  men  and  fruit  buyers  come  each 
year  and  pay  the  truck  and  fruit  growers  of 
Marion  County  high  prices,  right  on  the 
spot,  for  their  products.  Then  these  prod- 
ucts are  loaded  into  refrigerator  cars  and 
sped  northward  at  the  rate  of  mail  trains  to 
the  eager  and  anxious  and  waiting  mar- 
kets. 

The  New  South  Farm  and  Home  Company 
has  prepared  a  large  book,  fully  describing 


»/"»•«   , 


^n^Jr  '-"V" 


An  Ideal  Spot  for  Big  Game 

the  history  of  the  present  land  rush  in 
Florida.  It  tells  a  plain  and  unvarnished 
tale  of  Florida.  It  places  him  who  reads  it 
directly  face  to  face  with  facts.     It  is  irre- 
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sistible,  this  book,  and  its  mass  of  accom- 
panying proof.  It  is  sent  absolutely  free 
to  anyone  who  asks  for  it.  No  matter  what 
position  you  may  be  in  today — no  matter 
where  you  are  thinking  of  ultimately  locating 
the  place  that  you  will  call  home,  you  owe 
it  to  yourself  to  read  this  book.  It  is  far 
more  fascinating  than  a  piece  of  fiction; 
it  is  better  than  a  night  spent  at  the  play; 
it  will  open  up  lines  of  thought  to  you  sup- 
ported by  actual  proof  from  bank  presidents, 
government  and  state  officials,  merchants, 
farmers,  fruit  growers  and  men  and  women 
whose  words  you  must  believe! 

This  is  the  story  of  the  achievement  of 
Charles  H.  Sieg.  And  it  is  a  greater  achieve- 
ment, by  all  odds,  than  the  entire  life  work 
of  the  one  hundred  millionaires  who  cut 
down  the  stately  pines  or  robbed  them  of 
their  turpentine  and  then  abandoned  the 
land  as  worthless. 

This  book  tells  how  the  poor  man  is  now 
having  his  last  great  opportunity  to  buy 
land  at  terms  which  he  can  meet  and  at 
prices  that  were  made  to  attract  him  to  the 
soil. 

The  book  shows  how  to  buy  a  home  upon 
terms  that  will  cramp  no  man — which  he  can 
meet,  if  he  has  but  17  cents  a  day— where 


there  are  no  taxes,  no  interest,  no  brokerage 
fees,  and  where  there  is  all  the  wealth  and 
pregnant  riches  that  Nature  has  generously 
blessed  Florida  with  more  than  she  has 
any  other  state  of  this  great  Union. 

It  is  because  of  these  facts,  told  in  a  con- 
vincing, common  sense  and  understandable 
manner,  that  this  great  book,  which  we  will 
send  free  to  anyone  for  the  coupon  below, 
is  selling  more  land  per  day  than  has  ever 
been  the  record  of  any  land  company  in 
the  United  States. 

No  man  or  woman  who  works  for  wages  > 
or  is  of  ordinary  means,  can  afford  to  deny 
himself  or  herself  the  pleasure  of  reading 
this  great  book,  and  once  read,  the  pictures 
of  the  pen  and  the  camera — not  of  theories 
and  idealities,  but  of  hard,  cold  twentieth 
century  facts,  leave  in  the  mind  of  the  reader 
a  sense  of  truth,  and  one  has  the  desire  to 
own  one  of  these  farms  simply  for  the  reason 
that  one  is  absolutely  certain  that  the  money 
which  is  placed  in  this  land  will  return  not 
only  ample,  but  enormous  profits  for  one's 
investment. 

Write  for  this  book  now,  today — which 
will  be  sent  free  to  any  address — without  any 
obligation  to  buy  whatsoever — simply  upon 
receipt  of  the  coupon  below. 


FREE  BOOK  COUPON — — - 

New  South  Farm  &  Home  Co. 

900  Merchants  Loan  and  Trust  Bldg.,  Chicago,  Illinois 

_  Gentlemen: — As  per  the  announcement  in  Popular  Electricity,  send  me  your  great  book  "10  acres  and  freedom" 
describing  the  Burbank-Ocala  Colony  Farms  which  you  are  selling  upon  the  plan  of  17  cents  per  day  for  each  10 
acres,  together  with  actual  photographic  reproductions  of  present  day  scenes  in  Marion  County,  letters  from  bankers, 
state  officials,  Luther  Burbank,  and  others.  It  is  understood  that  you  will  send  everything  free,  postage  paid, 
and  that  I  am  not  under  obligation  to  buy  land.  I  will  say  that  if  you  send  this  expensive  literature  to  me  that  I 
will  read  it  carefully 

Name Address 

Town State 
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Serial  6%  Bonds 
Secured  by  a  Thousand  Farms 


Our  Reclamation  bonds— both  Drainage  and  Irrigation 
are  secured  by  first  liens  on  rich  farm  lands — sometimes  a 
thousand  farms. 


a 


The  most  fertile,  most  valuable  farmlands  in  America 
are  lands  reclaimed  by  irrigation  or  dramage. 

Among  them  are  our  finest  fruit  lands,  worth  from 
$1,000  to  $4,000  per  acre.  And  there  are  millions  ot 
irrigated  acres,  devoted  to  general  farming,  where  the 
average  crop  is  two  or  three  times  the  average  m  othei 
localities. 

No  reclamation  project  is  financed  by  us  save  where 
the  land  has  exceptional  value.  Bonds  based  on  such 
land,  with  such  high  earning  power,  form,  m  our  estima- 
tion, the  safest  sort  of  security. 


Doubly  Secured 


Irrigation  bonds  are  usually  doubly  secured.  .  First, 
we  have  a  mortgage  on  all  the  property  m  which  the 
proceeds  of  the  bonds  are  invested.  The  .investment  in 
this  property  is  sometimes  twice  the  bond  issue. 

The  bonds  are  additionally  secured  by  the  first  liens 
on  the  lands  and  the  orchards  watered.  These  liens  are 
ziven  by  individual  land  owners  in  payment  for  water 
rights  Thev  draw  six  per  cent  interest,  and  are  paid 
off  in  annual  installments.  These  payments  are  used  to 
retire  the  bonds  as  they  mature. 

Often  a  thousand  such  separate  liens  are  deposited 
with  a  trustee  as  security  for  the  bonds  as  a  whole.  And 
the  bonded  indebtedness  rarely  exceeds  one-fourth 
of  the  land's  cash  value.  The  first  crop  from  the  land 
is  often  sufficient  to  pay  the  whole  lien. 

Some  irrigation  bonds  are  "Carey  Act  bonds,"  where 
the  state  supervises  the  project.  Some  are  municipal 
obligations,  issued  by  organized  districts.  Such  bonds, 
like  school  bonds,  form  a  tax  lien  on  the  districts. 

Any  rightly  selected  Reclamation  bond  affords  one 
an  ideal  security. 

Any  Amount— Any  Maturity 

Irrigation  bonds  are  generally  issued  in  denominations 
of  $100,  $500  and  $1,000,  so  one  may  invest  either 
little  or  much. 

They  are  serial  bonds,  part  of  which  are  paid  annually 
as  the  farmers  pay  off  their  liens.  So  one  may  select 
either  long-time  or  short-time  investments. 


The  interest  rate  is  six  per  cent — a  liberal  rate  for 
conservative  farm  lien  securities. 

Among  those  who  investigate  them,  reclamation  bonds 
are  the  most  popular  bonds  that  we  handle.  Many  ot 
our  customers  are  now  exchanging  through  us  their 
low  income  bonds  for  these  more  attractive  securities. 


16  Years*    Experience 

Our  experience  with  Reclamation  bonds  covers  sixteen 
years.     During  that  time  we  have  handled   78  separate 
issues,  some  of  which  have  rim   into  millions  of  dollars 
All  have  been  based  on  first  liens  on  good  farm  land,   and 
not  a  dollar  of  loss  has  resulted  to  any  investor. 

Our  organization  now  includes  engineers  and  attorneys 
of  national  fame,  and  of  the  widest  experience  in  con- 
nection with  reclamation.  An  officer  of  our  Com- 
pany constantly  resides  in  the  irrigated  country  watching 
the  projects  we  finance. 

Our  position  in  this  field  gives  us  the  pick  of  the  pro- 
jects, so  we  confine  ourselves  to  the  most  desirable  issues. 
Our  investigations  are  all  made  on  the  ground,  and  by 
the  most  competent  men  we  know. 

We  have  written  a  book  on  Irrigation  Bonds,  based  on 
all  this  experience.  Every  investor,  small  or  large,  owes 
to  himself  its  perusal.  Cut  out  this  coupon  as  a  reminder 
to  write  us  today  for  this  book. 


First  National  Bank  Building,  Chicago  111  Broadway,  New  York 

50  Congress  St.,  Boston  First  National  Bank  Bldg.,  San  Francisco 

Please  send  your  free  book  on  Irrigation  Bonds 


Name . 


City. 


Slate . 


(902) 


First  National  Bank  Bldg.,  Chicago 
First  National  Bank  Bldg.,  San  Fra 


Sfrcwfou/gi 


50    Congress    St.,    Boston 
111    Broadway,     New    York 
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ELECTRICITY 

BOOK  FREE 

Profusely  Illustrated  with  Photos  from  Life. 
Write  for  it  today. 

This  splendid  book  is  compiled  from  the  best  authorities 
m  the  world.  Explains  how  electricity  as  supplied  by  inex- 
pensive batteries  cures  Rheumatism,  Dyspepsia,  Insomnia, 
Liver  and  Kidney  Trouble  and  all  nerve  affections  and  dis- 
eases due  to  poor  circulation.  Explains  how  to  enjoy  the 
famous  electric  baths  and  beauty  and  health  massage  at 
home  at  little  cost. 


THIS 
BATTERY 


This  book  also  lists  the  latest  improved  Batteries  (Prices  $1.95  to 
S24.00),  which  we  send  on  10  days'  free  trial. 

DETROIT  MEDICAL  BATTERY  CO. 

399  Majestic  BIdg.,  Detroit,  Mich. 

Write  today  \or  our  free  book. 


Deaf  Persons 
Can  Now  Hear 

Wonderful  Invention  Has 

Delivered  Thousands 

from  the  Handicap 

of  Deafness. 

Don't  think  you  have  to  worry  alongr  If  you 

can't  hear  well.  Every 
deaf   person    Is    at    a 
hopeless  disadvan- 
tage,deprived  of  social 
pleasure,  barred  from 
active  business.    Any 
dullness  of  hearing  is 
a  constant  mortifica- 
tion. 
But  now  this  misery 
^  Is  unnecessary.  Every 
xdeaf  person  can  hear 
as  well  as  ever  before 
by  simply  wearing  a 
*pair  of 

WILSON'S  EAR  DRUMS 

A  wonderful  little  device  that  fits  into  the  ears 
without  the  slightest  discomfort.  Invisible  when  in- 
serted-so  tiny,  so  perfect,  that  you  forget  you  are 
wearing  them.  And  the  effect  is  magical. 
tt  T^!.s  marvelous  invention  was  perfected  by  Mr.  Geo. 
H.  Wilson,  after  years  of  suffering  from  hopeless 
deafness.  They  enabled  him  to  hear  perfectly.  And 
this  miracle  has  been  repeated  for  200.000  persons. 

Send  today  for  a  book  written  by  Mr.  Wilson  that 
tells  the  whole  story— gives  hundreds  of  letters  from 
grateful  users.  This  priceless  book  is  FREE  for  your 
name  on  a  postal.  Just  ask  for  Mr.  Wilson's  book. 
It  will  come  by  return  mail.  Address  Wilson  Ear 
■Urum  Co,»   872  Todd  BIdg.,  Louisville,  Ky.  (2) 
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—Mas!  Me  This  Free  Coupon-. 

with   your   name   and   address  plainly  written 

Name , 

Address 

You'll  receive,  prepaid,  a  $i  pair  of  Drafts  to 
try  Free,  as  explained  below.  Magic  Foot 
Draft  Company,    Dept.  340F,    Jackson,  Mich. 


To  every  one  suffering  with 

RHEUMATISM 

I  Make  This  Unlimited  Offer 


FREDERICK  DYER,  Corresponding  Sec'y 

I'll  send  you  the  Drafts  the  same  day  I  get  your 
coupon — fresh  from  the  laboratory,  ready  to  begin 
their  cure  the  minute  you  put  them  on.  They  are 
curing  every  stage  and  condition  of  this  cruel  disease, 
whether  chronic  or  acute — muscular,  Sciatic,  Lum- 
bago or  Gout — no  matter  where  located  or  how 
severe.  They  are  curing  old  men  and  women  who  have 
suffered  all  their  lives,  as  well  as  all  the  milder  stages. 
Don't  neglect  rheumatism,  I  urge  you,  for  I  know  the 
horrible  torture  and  deformity  it  so  often  leads  to. 
Send  today  for  the  Drafts.  I  send  them  on  free  trial 
because  I  know  what  they  are  doing  for  many  thou- 
sands, and  I  have  faith  that  they  can  cure  you  likewise. 
Try  the  Drafts  when  you  traoemark      -m 

get  them.  Then,  if  you 
are  fully  satisfied  with  the 
benefit  received,  send  me 
One  Dollar.  If  not,  they 
cost  you  nothing.  I  take 
your  word.  Address  Magic  Foot  Draft  Co.,  340  F, 
Oliver  Building,  Jackson,  Michigan.  Send  no  money — 
just  the  coupon.     Write  today — now. 


"THE  TELEGRAPHriNSTRUCTOR" 

by  C.  M.  Dodge.  One  of  the  best  "plain  English"  trea- 
tises on.the  art  ever  published.  For  beginners  or  practical 
men.  260  pages.  Full  illustrated.  Cloth  covers.  Price, 
postpaid,  $1.00.  FREE  for  two  paid  yearly  subscriptions 
to  POPULAR  ELECTRICITY. 

POPULAR  ELECTRICITY,  Book  Dept.   Monadnoc*  Block,  Chicago,  III 
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Salary  Raisers 


.CHANICS 
HANDBOOK 


mEGRAPH 

ENGINEERS' 

HANDBOOK 


?ERS«iDING  BUSINESS ^mER^ 


3b; 


(v    ELECTRICAL 


DBOOK     HANDBOOK 


FlJKl 


JBOOK 


)BOOK 


llNEERS 

!:dbook 


These  little 
pocket-size  books 
are  compiled  from  the  Courses  of  the  International  Correspond- 
ence vSchools.  You  will  therefore  have  no  difficulty  in  under- 
standing' their  great  value  as  promotion  gainers  for  ambitious 
men.  They  contain  facts  and  figures  needed  in  every-day  work, 
and  that  cannot  be  found  easily  in  ordinary  textbooks.  They  can 
be  readily  understood  even  by  men  having  no  knowledge  of 
higher  mathemetics.  Xo  books  in  existence  contain  in  so  small  a 
space  so  much  knowledge  about  the  mechanical  trades  and 
engineering  professions. 

Principles  are  treated  in  a  clear  and  simple  manner.  Rules  and 
formulas  are  fully  explained,  and  illustrated  with  practical 
examples.  The  tables  most  commonly  employed  are  given 
together  with  explanations  regarding  their  use.  Inasmuch  as  the 
little  books  have  been  written  by  the  highest  authorities  in  the 
country,  they  are  consulting  experts  of  the  highest  rank  for  fore- 
men, superintendents,  managers,  and  executives.  Having  been 
made  up  from  the  Courses  of  the  I.  C.  S. — recognized  everywhere 
as  the  most  powerful  force  in  the  world  for  the  advancement  of 
ambitious  men — the  value  of  the  books  to  employes  in  subor- 
dinate positions  must  app_ear  at  once.  They  are  an  indispensable 
help  to  the  quicker  and  better  work  that  commands  advancement.  The  books  are 
printed  in  clear  type  on  a  high-grade  book  paper  and  are  durably  and  handsomely 

bound  in  cloth  with  gilt  titles  ♦♦♦♦♦,♦♦♦«       ♦ 

and  tops      They  contain  on      ♦  INTERNATIONAL   TEXTBOOK   COMPANY 

Box  1102-F,  SCRANTON,  PA. 


"^RNATiONAL 

^tbookco. 


an  average  364  pages  and 
175  illustrations,  and  are  reg- 
ularly  sold   for   $1.25  each. 

SPECIAL  OFFER:  To 
make  better  known  the 
value  of  I.  C.  S.  Textbooks 
and  I.  C.  S.  Training,  we 
will  forward  these  books 
for  a  limited  time  to  those 
returning  to  us  this  coupon 
and  for  each  book  50cts 


I  enclose  $ 


,  for  which  please  send  me  the 


books  before  which  I  have  marked  X. 

Telephone  &  Telegraph  Handbook         Kuildinq  Trades  Handbook 

Plumbers  and  Fitters'  Handbook       Business  Handbook 

-Mechanics'  Handbook  Mariners'  Handbook 

Electrical  Engineers'  Handbook 


Name 


Street  and  No. 


State 
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WANTED-RIDER  AGENTS 


IN  EACH  TOWN 

and  district  to  ride  and 

exhibit    a    sample  1910 

Model  "Ranger"  bicycle  furnished  by  us.    Our  agents  everywhere  are  making  money  fast.   Write  at 

once  for  full  particulars  and  special  offer.    NO  MONET  REQUIRED  until  you  receive  and  approve  of 

your  bicycle.    We  ship  to  anyone,  anywhere  in  the  U.  S.   without  a  cent  deposit  in   advance    prepay 

freight,  and  allow  TEN  DAYS'  FREE  TRIAL  during  which  time  you  may  ride  the  bicycle  and  put 

it  to  any  test  you  wish.    If  you  are  then  not  perfectly  satisfied  or  do  not  wish  to  keep  the  bicycle 

you  may  ship  it  back  to  us  at  our  expense  andyou  will  not  be  out  one  cent. 

LOW  FACTORY  PRICES  we  furnish  the  highest  grade  bicycles  it  is  possible  to  make  at  one  small  profit 
fevfi  inviviii  ■  Hivkv  above  the  actual  factory  cost.  You  save  $10  to  $25  middlemen's  profits  by 
buying  direct  of  us  and  have  the  manufacturer's  guarantee  behind  your  bicycle.  DO  NOT  BUY  a  bicycle  or 
a  pair  of  tires  from  anyone  at  any  price  until  you  receive  our  catalogues  and  learn  our  unheard  of 
factory  prices  and  remarkable  special  offer. 

Y088    WSI  RF    ll^TONIQUrn    "hen  you  rece!ve   our  beautiful  catalogue  and  study  our    superb    models    a 

I  VII    fffflkk   tilt   nvl  UnivntU   the    -wonderful   low  prices  we   can  make  you.     We  sell  the    highest   grade 
bicycles  at  lower  prices  than  any  other  factory.  We  are  satisfied   with  $1.00  profit   above    factory    cost.     BICYCLE 
DEALERS,  you  can  sell  our  bicycles  under  your  own  name  plate  at  double  our  prices.    Orders  filled  the  day  received. 
SECOND  HAND  BICYCLES — a  limited  number  taken  in  trade  by  our  Chicago  retail  stores  will  be  closed  out  at  once, 
at  $3  to  $8  each..    Descriptive  bargain  list  mailed  free. 

TIRFQ     PnAQTFR  RRAIfE  rear  wlleels.  inner  tubes,   lamps,  cyclometers,  parts,  repairs   and  everything  in  the 
I  1111.0$   WUH*  I  tfl  UIlHftk  bicycle  line  at  half   usual  prices.     DO  NOT  WAIT— but  write  today  for  our 
Large   Catalogue  beautifully  illustrated  and  containing  a  great  fund  of  interesting  matter  and  useful  information.    It  only  costs  a  postal 
to  get  everything.     Write  it  now. 

MEAD   CYCLE   CO.       Dept.   G234     CHICAGO,   ILL. 


The  "Baby' 

TORCH 


CRESCENT    CO. 

512   W.   Monroe  St., 
CHICAGO,  ILL. 


Invaluable  for 

Home,  Workshop 

and  Repair  Kit. 


Produces  intensely  hot   flame 
for  soldering,   welding,  removing 
paint  and  101    odd  jobs  around  the 
home,  repair  shop,    automobile,   motor 
boat,  etc.  Powerful,  compact,  purely  auto-# 
matic,   absolutely    safe,   works  without   air       $£2. 
pressure,    lights     with    match,   burns  two 
hours  with  one  filling.       Has    no    objec- 
tionable features  of  other  torches.     Size 
of  tank   3x2   inches.      Used  and  recom- 
mended    by      Householders,      Autoists, 
Electricians,      Jewelers^      Dentists     and 
Repair  Shops  everywhere.       Price  $1.25 
prepaid.       Money  back  if    not    satisfac- 
tory.     Send  today. 


$1.25 

Prepaid 


U 


Ho.46 

"Lmmdmi-''  *fa__ 
Stmml  Furnmcm 

Me*    $49 

D«UT»r*6  Eut  of  Ouiahft  to4 

North  of  Ohio  River 

Mp«  ISO  &tgls  Un  Extr* 


We  will  deliver  a  complete  heating 
equipment  at  your  station  at  factory 
prices  and  wait  for  our  pay  while  you 
test  it  during  60  days  of  winter  weather. 

The  entire  outfit  must  satisfy  you  or 

you  pay  nothing.  Isn't  this  worth  looking 
into?  Could  we  offer  such  liberal  terms 
if  we  didn't  know  that  the  Hess  Furnace 
excels  in  service,  simplicity,  efficiency^ 
economy  ? 

We  are  makers— not  dealers— and  will 
save  you  all  middlemens'  profits.  No  room 
for  more  details  here.  Write  today  for  free 
48-page  booklet  which  tells  all  about  it. 

Your  name  and  address  on  a  post  card 
is  sufficient.  ( 

HESS,  912  Tacoma  Bldg.,  Chicago 


"KLEIN'S" 
Lightweight 
Lineman 
Tackle 


Note 
the  Hitch 


Note  the 

light    g  a  J  - 

vanized    steel 

hell  blocks, one 

fitted      with    snap 

hook,  the  other   with 

anchor  hook.    Also  note 

the     hook    that  locks  the 

oad. 

Writ  e  for  Free  Booklet  of  Line- 
man's Tools. 

MATHIAS   KLEIN   &   SONS 

Station  U-3  Chicago,  111. 


Handy  Electrical  Dictionary 

"Jusi  Fits  The  Vest  Pocket" 

Designed  to  meet  the  needs  of  the  begin- 
ner, and  at  the  same  time  furnish  a  com- 
pact, reliable  reference  for  the  electrical 
worker  and  expert. 

224  pages— "Plain  English"  defini- 
tions of  over  4,800  electrical  terms 
and  phrases — -7  pages  of  diagrams 

Everyone  Interested  in  Electricity 
Needs  it 

Price,  Cloth,  25c 
Full  leather,  full  gilt,  50c 

POPULAR  ELECTRICITY  PUBLISHING  CO. 


Monadnock  Block 


Book  Department 


CHICAGO,  ILL. 


"YEMCO" 


Quick   Set 
Ball   Bearing 


WRENCH 


Made  of  Best  Steel  Drop  Forg- 
ings,  hardened  and  tempered. 

New  and  Novel  Strong  and  Simple 

Unique  and  Attractive 

Adjustable  with  one  hand,  will 
slide  to  any  hundredth  part  of  an 
inch  and  hold  to  that  point. 
Mechanically  right.         Price  $1.00 

Your  Dealer  or 


SPECIAL 
OFFER 

Cut  out  and  re- 
turn this  ad  to  us 
with  the  name  of 
your  nearest 
hardware  dealer 
and  we  will  send 
you  one  of  these 
"Yemco' wrench- 
es for$l  postpaid 


5^feM.-ito^ 


SMITH  &  HEMENWAY  CO. 

P.  E.  3-10,  10S  Duane  St.,  New  York,  U.S.A. 


One  Hand  Adjustment 
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Bargain  Prices 

On  New  and  Used 

Electrical  Machinery 


We  Buy,  Sell,  Rent,  Trade  and 
Repair  Electrical  Machinery. 
Our   Stocks   are   Large,    Prices 

Low  and  our  Used  Machinery  is  as  Good  as  New. 

Write   for   Bargain   Booklet   Number    Thirty. 

Tell  us  what  you  have  and  what 

you  need.  We  can  interest  you. 

The  F.  BISSELL  COMPANY 
226-230  Huron  St.,  TOLEDO,  O. 


THE    BARNES 
Alternating  and 


VARIABLE    SPEED 
Direct  Current  Motor 

1-12  and    1-8 

H.P.     The  only  high    speed, 

single  phase,  alternating  motor 

that    absolutely     will    not 

heat. 

Armature  and  field  pieces 
are  laminated. 

Brushes  are  self-ad- 
justing. 

The  1-12  H.P.  size  for 
al  1  family  washing  ma- 
chines. 

The  1-8  H.  P.  size  for 
coffee  mills,        printing 

presses,  etc. 

We  also  manufacture  a  1-12 
H.P  A.  C  or  D.  C.  Dental 
Motor  with  chucks  for  emery 
wheels  and  buffing  purposes. 
All  motOTS  guaranteed.  Re- 
sponsible agents  wanted. 


BARNES  MFC.  CO.,  Susquehanna,  Pa. 


Electric  Light 


50  LIGHT  OUTFIT  FOR  $500 

-  Including  FAIRBANKS-MORSE  Special  Electric  Engine  and 
Dvnamo,  Storage  Batttery  and  Switchboard. 

This  outfit  will  operate  ?0  of  the  new  Tungsten  Lamps  as 
Steady  and  reliably  as  a  City  plant.  . 

It  offers  a  relief  from  the  dirt,  danger  and  unsanitary  conditions 
arising  from  old  methods  of  illumination,  and  gives  an  economical 
light  that  is  both  safe,  convenient  and  healthful;  in  fact,  there  is  no 
substitute  for  the  soft,  white  light  diffused  by  Tungsten  Lamps; 
it  is  even  said  fo  rival  dav  lisrht. 

Same  engine  can  be  used  for  operating  pumping  plant  or  other 
machinery.  Engine  operates  on  gas,  gasoline,  kerosene  or 
distillate.  „   „  .  ,  .  , 

Larger  plants  in  proportion  up  to  500  H.  P.  Mention  this  pub- 
lication and  send  for  descriptive  Catalog  Xo.  1163  CB. 


FAIRBANKS,  MORSE  &  CO. 


481  Wabash  Ave. 


Chicago,  111. 


^--^^Demonstrator  Agents  Wanted  in  Every 
K^-^Comm  unity 


16-ft.  Steel  Launch  $ 

Complete  with   Engine,   Ready  to  Run    ' 


,^^18^J0^23^2TMrootLaunche9  at  proportionate  prices.    All  launches  tested  and 

^=  fitted  wilh  Detroit  two  cycle  reversible  engines  with  speed  controlling  lever— simplest  engine 

^  made-starts  without  cranking— has  only  3  moving  parts— anyone  can  run  it,    Steel  KOH» 

'  boats  $20.00.    All  boats  fitted  with  air  tight  compartments— cannot  Sink,  IBdR  or 

rust— need  no  boathouse.     We  are  the  largest  manufacturers  of  pleasure  boats  i n  the  world 

Indole  owners  of  the  patents  for  the  manufacture  of  rolled  steel,  look  seamed,  concealed  riveted  Bteel  boats.    Orders 

filled  the  day  thev  are  received.    Write  for  Five  Illustrated  Catalog  and  testimonials  of  1- '.'  '">  »«■*«  "&er9-  . 

Michigan  Steel  Boat  Co.,   1366  Jefferson  Ave.,  Detroit,  Mich.,  U.S.A.        uu; 


IF  YOU  KNEW 

what  our  engine  would  save 
YOU  in  cold  cash  you  would 
buy  no  other.  Economizer 
Engines  are  Reliable,  Du- 
rable, Economical.  30  days 
trial  to  responsible  parties. 
Address, 
L.  H.  &  T.  CHAPMAN,  Marcellus,  Mich. 


PERFECTION 
ENGINES 


FOOT  and  ELECTRICAL  DRIVEN 

Power  and  Turret  Lathes, 

Planers,    Sharpeners,    and 

Drill  Presses. 

Writ'-  today  for  our  Complete  Catalog 

Shepard    Lathe  Co. 
B.  131  W.  2nd  St.,  Cincinnati.  0. 


Simplicity  strength,    reliability,    un- 
failing endurance   and  great  power, 
backed  by  the  finest  workmanship 
and  finisn  are  the  conspicuous  feat- 
ures of  "Perfection"  engines. 
Complete- 
ready  to  install. 
Satisfaction  guaranteed  or  free   re- 
placement. I 
All  sizes,  2  to  25  H.P.  illustrated  in  our  | 
fine  new  Catalog.    Send  for  a  copy. 

THE  CAILLE  PERFECTION  MOTOR  CO. 

119  Amsterdam  Ave.     Detroit,  Mich. 


2  H.P.  $48 


Send  for  our  Handsome  Boat  and  Engine  Book,  Mailed  FREE 


Just  like  a  30- Footer 

only 
smaller. 


Do  not  think  of  Buying  a  Launch  or  Engine  until  you  see  our  Handsome  Book 
WHICH  EXPLAINS    FOUR  WONDERFUL    LAUNCH    BARGAINS 


Only  $121  for  this  complete  16-ft.  Launch 
—3  H.  P.,  guaranteed  self-starting  Engine, 
weedless  and  Wheel  Rudder.  Result  of  30 
years'  experience.  Money  back  if  not  as 
represented.  Write  for  free  catalog  today. 

Special  proposition  to  agents  for  a  limited  time  only. 
C  T.  Wright  Engine  Co.,  3300  Canal  Street,  Greenville,  Mich. 


Special  Bargains  in  WECO 
reversible,   self-starting  en 
ginesto  thosebuildingor  buy 
ing  their  own  Hulls.     En- 
gine controlled  by  one  lever 


A 
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This  is  the 


It  is  yours 


ARISTO  MOTOR 

For  only  $1.00 

This  electric  motor  is  the  most  beautiful  and  powerful  for  its  size  there  is  on  the  market. 
It  is  cast  solid,  no  cheap  material  used  on  it.  The  metal  parts  are  highly  ornamented  and 
makes  a  very  beautiful  looking  machine.  The  motor  runs  on  one  dry  battery,  two  or 
more  cells  of  battery  will  give  wonderful  power  and  speed.  This  is  just  the  motor  you  want, 
will  drive  any  kind  of  toy  machinery.  You  will  like  it,  as  hundreds  of  others  do.  Complete  Direc- 
tions with  every  motor.  Monev  refunded  if  not  satisfactory.  Send  20  cents  for  Postage. 
ARISTO  COMPANY,  2514  N.  Halsted  St.,  Chicago,  1 


111. 


An       1  1    Ilfil     '  ¥  ■  11?      There   are   XX   chapters   in  all,  XIX  carrying  you  from  the 

^tf*ritf^4"M     W  lthltl      iTQPlf*       fundamental  principles  of  electricity  on   through  the  various 
UVilvVl  itifllt     A%.&\**m.     '  branches  to  a  point  where  the  careful  student  comprehends  the 

complete  designing,  care  and  operation  of  a  dynamo  or  motor,  and  I  chapter  on  electric 
automobiles,  outlining  their  construction,  care  and  operation,  and  all  about  storage 
batteries  and  how  to  handle  them.  Each  subject  is  carefully  written  and  to  the  point. 
After  a  student  studies  a  subject,  he  is  questioned  on  that  subject  in  such  a  manner  as  to 
bring  clearly  to  his  mind  the  points  he  needs  to  know  regarding  same.  A  DICTIONARY 
in  back  of  book  will  enable  him  to  learn  the  meaning  of  any  electrical  word,  term  or 
phrase  used  in  this  book,  as  well  as  hundreds  of  others  in  common  use.  All  required 
tables  necessary  in  the  study  are  in  it. 


TABLE    OF 

Chapter 

I — Wiring. 

II — Electric  Batteries,  Electro  Plating. 
Ill — Magnetism. 
IV— The  Magnetic  Circuit 

V — Magnetic  Traction. 
VI — Magnetic  Leakage. 
VII — Energy  in  Electric  Circuit. 
VIII — Calculation  of  Size  of  Wire  for  Mag- 
netizing Coils. 
IX— Calculation  of  EMF's  in  Electric 

Machines. 
X— Counter  EMF. 


SUBJECTS: 

Chapter 

XII — Armature  Reaction. 
XIII — Sparking. 

XIV — Winding  of  Dynamos  and  Motors. 
XV — Proper    Method    of    Connecting 
Dynamos    and    Motors — Self 
Excitation. 
XVI — Diseases  of  Dynamos  and  Motors, 
their  symptoms  and    how   to 
Cure  Them. 
XVII — Arc  and  Incandescent  Lamps. 
XVIII — Measuring  Instruments. 
XIX — Alternating  Current. 
XX — Automobiles. 


XI — Hysteresis  and  Eddy  Currents. 
A  Dictionary  of  over  1500  Electrical  Words,  Terms  and  Phrased,  giving  a  brief  meaning: 
of  all  which  are  in  common  use. 
$2.00  PER  COPY— FIFTH  EDITION— 24.000  COPIES  SOLD 
The  offer  we  make  of  refunding-  money  if  book  is  not  satisfactory  upon  examination  is  AN  UNUSUAL  ONE  in  connection  with  the 
sale  of  a  book.  But  we  have  no  fear  of  its  return.  Your  decision  will  be  what  thousands  of  others  have  been.  Money  would  not  buy  it 
if  it  could  not  be  duplicated.  We  could  print  testimonials  by  the  hundreds.  It  is  best  to  order  and  be  your  own 

CLEVELAND  ARMATURE  WORKS,  4730  St.  Clair  Ave.,  Cleveland,  Ohio. 


Armatures  and  Fields  Wound,  Commutators  Filled 
AMERICA'S  GREATEST  REPAIR  WORKS 


1 


EACH 


or 


50 

$3.00  per  pair 

The  Lowest  Priced 
High  Grade  'Phone 
Hade. 

We  absolutely  guarantee 
these  'phones  to  be  mechani- 
cally and  electrically  per- 
fect, and  to  work  as  long  a 
distance  as  any  battery 
'phone  made. 

Instruments  are  equipped  with  push  button  and 
bell  for  signaling. 

Distance  Phones  work  depends  upon  size  of  wire 
and  number  of  batteries  used.  Good  for  500  feet 
on  2  Dry  Cells  per  instrument. 

Cv  O.  D.  orders  accepted  if  one-half  of  amount 
accompanies  order. 

Shipping  weight  per  pair  is  5  lbs.' 

If  more  than  two  'phones  arc  required  on  a 
system  advise  us  of  your  requirements. 

EMPIRE  ELECTRIC  WORKS 

1174,  Bridgeport,  Ct 


The  Guaranteed  Cell 


Guaranteed  for  *'■- 
Opencircu'itwor^ 


t.iiAi  . 


DRYBATTElW 


^m 


For  Ignition  - 
:  H»Sh  Amperage  y 


FOR  IGNITION 

AMOALLWORKREQUIRIKG- 

HIGH  AMPERAGE 


The  list  of  satisfied  "Red  Seal"  customers  is  growing 
larger  each  day.  A  trial  is  assuring;  a  comparative  _test 
with  other  makes  it  convincing  that  our  "satisfaction 
guaranteed"  cells  will  do  all  we  claim  for  them. 

Catalog  24  E  for  the  asking. 

Manhattan  Electrical  Supply  Co. 

New  York,  17  Park  Place  Chicago,  188  Fifth  Avenue 
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ELECTRICAL  TOYS  M  BOYS 


Scientific   ELECTRICAL    Novelties 

Practical,  Complete,  Durable.  Harmless 


! 


"P  VERY  boy  in  the  country  can  easily  own  a  railroad. 
Costs  little  and  pays  big  dividends  in  fun.  Our 
Models  of  Locomotives,  Trains,  Trolley  Cars, 
Dynamos,  Lamps,  etc.,  are  practical  and  durable 
inventions.  Equipped  with  dry  batteries,  no  acids 
or  liquids  used,  perfectly  safe  and  harmless.  Elec- 
trical toys  instruct  as  well  as  amuse. 

Catalog  B,  fully  illustrated,  quoting  low  prices— SENT  FREE. 

2E  CARLISLE  &  FINCH  CJ: 

264  E.  Clifton   Ave.,  Cincinnati,  Ohio 

Largest  Manufacturers  Electrical  Novelties  in  the  World. 


1900 


possess  all  the  features 
needed  to  make  battery 
circuits  complete  and  suc- 
cessful in  operation. 

In  all  work  where  bat- 
teries are  required  the 
1900  Dry  Cell  should  be 
used,  as  its  high  voltage, 
long  life  and  efficiency 
produce    results    obtained 

from   no   other   make  and    make   it  the 

battery  of 

Known  Quality 

We  especially    recommend   this   battery   ror 
operating    Wireless      Outfits     and      Gas     Engine 

Write   today   for   our   catalogue   "E",  which 
gives  sizes,  full  particulars  and  prices. 

The  Nungesser  Electric  Battery  Co . 

CLEVELAND,  OHIO 


\ 


General  Sales  Office: 
128  West  Jackson  Boulevard 

CHICAGO  ^ 


A  PERFECT  LIGHT 


^ 


FOR  THE 


HOME,  OFFICE, 
STORE  or  FACTORY 


A 


CJ  Our  Pacific  Portable  Lamp 
may  be  attached  to  any  convenient 
fixture,  bracket  or  drop  light  and 
easily  carried  to  the  desired  point 
in  a  room. 

<J  The  lamps  are  adjustable  and 
can  be  raised  and  lowered  at  will. 

^  The  hoods  are  so  arranged  that 
the  light  can  be  thrown  at  any  desired  angle. 

*§  This  lamp  has  no  equal  for  conveni- 
ence—durability and  it  will  be  found  a 
necessity — not  a  luxury. 

CJ  When  once  used  it  is  impossible  to  do 
without  one. 

CJ  Price  complete,  ready  for  use— $5.00 

CJ  Send  your  order  today — rejoice  tomorrow. 

Southern  Illinois  Electric  Co. 

508  Missouri  Ave.  East  St.  Louis,  Ills. 


TrCTEH    A  DD  ADA  TI TO   Meanstne  Elimination  of 
ILiMLiD   Al    I    AKAl  DO   Faults  in  Your   Product. 

Electrical  and  photometrical  tests  of  every  description. 
Checking  electrical  instruments  of  all  kinds  and  classes. 

Inspecting  and  testing  new  electrical  machinery,  apparatus  and  material  at  factories  and  alter  installation. 

Tests  on  miv  electrical  machinery  and  apparatus  made  anywhere. 

Arc  and  incandescent  lamp  tests,  either  electric,  gas,  acetylene  or  oil. 

Illumination  tests  made  anywhere. 

Secondary  standards  of  candle-power  furnished. 

Facilities  furnished  to  experimenters  and  investigators. 

We  have  recently  added  to  the  above,  coal  testing,  and  are  now  prepared  to  make  approximate  analyses 
and  calorific  determinations  on  samples  of  coal,  promptly  and  accurately. 

ELECTRICAL  TESTING  LABORATORIES 

80th  Street  and  East  End  Avenue  NEW  YORK,  N.  Y. 
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Don't  Pump  Water  by  Hand 

NOR  GO  WITHOUT  IT.    THE 

" Jarvis"  Winner 

ELECTRIC  PUMPING  OUTFIT 

Will  give  you  all  the  advantages  of 

CITY  WATER 

AT  VERY  SMALL  COST  AND  LITTLE  ATTENTION 


AUTOMATIC — EFFICIENT — RELIABLE 

"They  Pump  While  You  Sleep" 

We  also  make  other  Pumps,  suitable  for  any  kind  of  Power, 

Tanks,  Controllers,  Etc. 


Send  for  "BLUE  BOOK' 


Jarvis  Engine  &  Machine  Works 

900  RIVER  ST.,  LANSING,  MICH. 


Electric  Lighting  Outfits 

for  Motor  Boats,   Country  Homes,  Stores,  Small  Fac- 
tories  and  Laboratories. 
We  have  the  best  and  most  complete  Lighting  System 
for  such  purposes  ever  made. 

We  furnish  a  High  Grade  Dynamo,  Switchboard  and 

Storage  Battery. 

It  will  pay  you  to  write  to  us  at  once.  Our  Lighting  System  has 
pome  very  interesting  features  about  it,  some  of  which  are:  first  low 
selling  cost,  simplicity,  durability  and  economy. 

Schug  Electric  Manufacturing  Co. 

Electric  Lighting  Dept.  DETROIT,  MICH.,  U.  S.  A. 


ALTERNATING  CURRENT 

MOTORS 


.  |  to  2  H.  P.  Single  Phase,  Induction  Type,  Self  Starting. 

Send  us  your  plans  at  once  and  let  us  figure  your  "Motor"  wants. 

Our  Engineering  department  is  especially  equipped  for  this  purpose, 
and  therefore  guarantee  you  satisfaction. 

Write  for  special  bulletin  30E4. 

The  Holtzer  Cabot  Electric  Co. 

Brookline,  Mass.  397  Dearborn  St,  Chicago,  111. 
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FREE  TRIAL 


For   Six 
Months 


We  will  send  this  genuine  Carborundum  Mechanics' 
Special    Tool    Grinder  with  drill   and  chisel   grinding 
attachments  to   any  man  for  a  free   trial 
lasting   six  months.      You    may    ship    the 
grinder  back  any  time  within  that  period. 
We  are  making  this  offer   to   demon- 
strate the  superiority  of  Carborundum 
over  all  other  abrasives.      Send    the 
free  coupon  for  full  information  and 
for     our     free    booklets    on    Carbo- 
rundum. 

Mechanics'  Special  Tool  Grinder 

The  ONE,  superb,  PERFECT  tool  grinding  machine— a  machine 
which  sells  at  a  price  so  low  that  you  will  be  amazed.  Fitted  with  a 
genuine  Carborundum  grinding  wheel.  Finest  chisel  and  twist 
drill  attachments.  Guaranteed  to  grind  25  times  faster  than  grind- 
stone and  8  times  faster  than  emery.  Never  needs  to  be  dressed. 
Will  not  remove  the  temper  from  steel.  Backed  by  an  iron  clad 
guarantee. 


Send 
Free 
Coupon 
Today 


Send  Today  for  Free  Carborundum  Booklets 

Do  not  delav  if  vou  want  to  try  one  of  these  grinding  wheels  for  six  months  without  any  expense.  Send 
today  for  full  details  of  our  offer  also  our  free  Carborundum  booklets  and  circulars.  Merely  give  your  own 
name  and  address  and  the  name  and  address  of  your  hardware  dealer.  You  are  under  no  obligations  to  pur- 
chase. We  merely  want  to  explain  our  free  trial  offer  and  send  our  free  Carborundum  booklets,  so  write 
today. 


Luther  Brothers  Co., 


267  Madison  Street,  Dept.  1403 
MILWAUKEE,   WIS. 


WAYNt 


Here  It  Is— At  Last 

A  bell  transformer  that  really  does  what  it  is  made  for.  Oper- 
ates door  bells,  buzzers,  annunciators,  burglar  alarm  systems, 
electric  clocks,  etc.  Takes  the  place  of  unreliable,  trouble- 
some batteries  and  uses  practically  no  current.  Will  run  for 
hours  on  dead  short  circuit  without  danger  of  burning  out  and  is 

Approved  by  National  Board 

of  Fire  Underwriters 


Can  be  connected  to  obtain  4,  8  or  12  volts.      Neat      / 

/ 
/ 

hotels,  schools,  hospitals,  offices,  etc.  /    \$? 


V_-0.11        U\*       ^Wllll^^lV-Va      LW     Vl^lUlU  ■,       ~      v^»         .    —        .    ~»..~.  -      ■  — 

in  appearance  and  can  be  installed  anywhere  in  homes, 


We  don't  want  to  sell  you  this  transformer —       /     "^s^' 
you  can  get  it  from  your  local  dealer.      But,  if 
he  don't  have  one  for  you  write  us,  mentioning  his  name,  and  we  will  send 
our  illustrated  leaflet  N45 1  1 . 


Fort  Wayne  Electric  Works 

FORT  WAYNE,  INDIANA 
BRANCH  OFFICES  MOST  LARGE  CITIES 


/4V 


/  « 
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Be  A  Motorman 

Double  Your  Pay 

We  teach  you  at  home  in  your 
spare  time  the  profession  of  Street, 
Interurban,  and  Elevated  Electric 
Railway  handling.  This  work  com- 
mands highest  wages,  and  is  steady 
year  in  and  year  out.  In  order  to  secure  responsible, 
competent  Motormen  and  Conductors,  this  school 
has  been  endorsed  by  the  Electric  Railway  Man- 
agers all  over  the  country. 

HUNDREDS  OF  POSITIONS  ARE  OPEN 

right  now  waiting  for  our  graduates,  as  this  school 
has  been  for  many  years  successfully  preparing 
ambitious  young  men  throughout  the  United  States 
for  Steam  and  Electric  Railway  Service.  Our 
method  is  simple,  still  conducive  of  the  best  possible 
results,  as  no  expense  has  been  spared  in  compiling 
the  profusely  illustrated  text  books  which  touch  on 
everv  vital  subject  connected  with  the  profession. 

If  you  want  a  good  paying  position,  write  today 
for  new  Free  Catalog  and  full  information. 


The  Wenthe  Cor.  School 

Gen'l  Office  363 

Freeport,         -  111. 


The  Best  Business  Card 

for  your  use  and  for  any  man's  use  who  desires 
the  distinction  of  attention  to  little  things  is  the 
Peerless  Patent  Book  Form  Card.  It  will  get 
close  and  careful  scrutiny,  and  that  means  an  audience 
with  most  favorable  attitude  of  mind  from  your  prospect. 

Peerless  Patent  Book  Form  Cards 

not  only  save  fifty  per  cent  of  your  cards,  but  they  are  al- 
ways together  and  get-at-able  when  you  want  to  hand  one  out. 
They  are  always  clean,  perfectly  flat,  and  every  edge  is 
smooth  and  perfect.  Send  for  a  sample  and  detach  the 
cards  one  by  one  and  see  for  yourself.      Send  today. 


OUR  SMART 
CARDS  IN  CASE 


The  John  B.  Wiggins  Company 

Sole  Mayiiifacturers 

Engravers  Die  Embossers  Plate  Printers 

41-43   East  Adams  St.,  Chicago 


Am 


erican 


Wireless 
Institute 


Begs  to  announce  the 
opening  of  a  branch 
school  in 

NEW  YORK  CITY 


LOCATED  AT 


114-116  Fifth  Ave. 

IN  THE  NEW 

Merchant's  Exchange  Bldg. 


We  cordially  invite 
you  to  inspect  our  thor- 
oughly equipped  school 
and  method  of  teaching 

WIRELESS 
ENGINEERING 

or  we  will  gladly  mail 
full  particulars  upon 
application. 
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GET  THIS  BOOK 

Send  us  your  name  and  address  and  we  will  mail 
free,  this  absorbing  treatise,  "Electricity  as  a 
Remedy,"  written  by  a  graduate  physician 
of  life-long  experience.  He  tells  what  electricity 
does,  its  effects  and  why  the 

Wizard  Wireless 


offers  the  safest,  cheapest,  sur 
est  method  of  home  applica- 
tion, and  cites  many  instan- 
ces   successfully 
treated  by   it. 


Every 

person 

whether 

interested  or 

not  should  read 

this    enlightening 

book  on  so  important 

and   vital  a  subject  as 

"Electricity  as  a  Remedy." 

If  afflicted  in  any  wav,  or  a  friend  to  one 
afflicted,  get  this  book  and  learn  whether 
electricity  can  help.  If  it  can  you  ought 
to  know.  You  will  read  the  book  with 
profit  in  any  case.  Sent  free,  prepaid, 
anywhere.'  Write  NOW,  while  you 
think  of  it.     Don't  delay  until  you  forget. 

Genesee  Sales  Co. 

Suite  383,   211  Lake  St.,  Chicago 

Central  Electric  Co.,  36  Adelaide  St.,  W.  Toronto,  Can. 


MLEcrmcm 


HESSSSK  LOCKER 


T 


HE  only  modern  Sanitary  Steel 
Medicine  Cabinet  or  Locker. 
Handsome  beveled  mirror  door.  Snow 
white, everlasting  enamel.insideandout. 


FOR  YOUR    BATHROOM 


Costs  less  than  wood  and  is  better.  Should  be 
in  every  bathroom.  Is  dust,  germ  and  vermin 
proof  and  easily  cleaned  with  warm  water. 

Made  in  four  styles  and  three  sizes.  Price 
$7.00  and  up. 

Send  for  illustrated  circular. 

HESS,  912  L  Tacoma  Bid.,  Chicago 

Makers  of  the  Hess  Steel  Furnace. 
Sold  on  Approval.'   Free  Booklet. 


Fasten  it  Stronger 
than  ever  before ! 

Perhaps  you  used  wood  plugs  or   "leaded 
in"    yesterday  to  make   that  fastening   to 
your  wall  of  plaster,  slate,  concrete, 
brick,  stone,  marble  or  cement. 

Start  today  by  sending  for 
samples  of 

Star  Screw  Anchors 

Use  them  on  your 
next  job  as  follows: 
Drill  small  hole,  (not 
too  large)   and   insert    anchor 
shield.        Place    fixture,    run 
screw  through,  on  into   shield 
in  wall,  and  fasten  tight.  The 
Anchor      spreads,       wedging 
tight  on  all  sides  and  can't  be 
pulled  out. 


For  samples  and  catalogue  10  address 

Star  Expansion  Bolt  Co. 

Catalogue  Department  10 

149    CEDAR    STREET 

NEW  YORK  CITY 


ELECTRIC   BENCH    FILER 


The  Brull  Bench 
Filer  solves  the 
problem  of  die  mak- 
ing. Made  in  two 
styles— belt  or  direct 
connected  motor 
driven.  Can  use  cur- 
rent from  any  elec- 
tric lamp  socket  of 
110  volts,  direct  cur- 
rent or  alternating 
current. 

Send  for  our  Cata- 
log "C"  at  once. 

R.  C.  KENDALL  &  CO. 

749  1st  Nal'l  BankBldg. 
CHICAGO 


BUY  YOUR  PLUMBING  AT  WHOLESALE  PRICES 


/f»  f*  A  f\  jFf  for  complete  hath 
\/cL    ^fr^    room  outfit.    Five 

^p^d^r»%j%j  foo(  ruli  dm  por. 

celain  enameled  bath,  porcelain  ena- 
meled laVatory,  low  pattern  syphonic 
closet,  $39.00.  Hardin's  warranty 
beats  any  other  guarantee. 


DOING  BUSINESS  FOR 
25  YEARS  AT  SAME 
ADDRESS. 


JOHN  HARDIN  CO.,  4553  3S8&: 


Save  35  to  70 


Complete   Heating   Plants   and   Water 
Systems  for   Country    Homes.      Gel  our 

160  page  Money  Saving  Catalog  No.  9, 

Free.     Write  today. 

ive  Avenue 
ILL. 


'• 
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On  Small       »  g 

Monthly 
Payments 


L 


Just  a  little  payment  now 

whatever  you  can  conveniently  spare 

—and  the  furnishings  you  select  are 

soon  paid  for.    We  give  you  a  year's 

time  on  every  purchase  and  you  enjoy  the  full  use 

of  the  goods  while  paying  for  them.    We  charge 

absolutely  nothing  for  this  credit  accommodation 

—no  interest— no  extras  of  any  kind.  It's  by  far 

the  most  liberal  plan  of  credit  that  is  serving  the 

American  people  today.  Everything  confidential. 

Catalog  512.-  19  Free 

Our  Big  New  Catalog  tells  all  about  this  most 
generous  credit  plan.  Write  for  it  at  once.  It's 
an  immense  volume,  handsomely  illustrated  in  colors, 
quoting  factory  prices  on  everything  to  furnish  and 
beautify  the  home— Furniture,  Carpets,  Rugs,  Curtains, 
Pianos,  Crockery,  Sewing  Machines,  Clocks,  Silverware, 
Stoves.  Ranges,  Pictures,  Go-Carts,  Refrigerators.etc. 
Write  for  this  big  catalog  at  once.   Write  for  it  today. 

Mission  Lamp  and  Table 

One  of  our  thousands  of  bargains;  Mission 
Library  Table,  solid  oak,  weathered  finish, 
top  36x24  in.  Lamp  24  in.  high,  cathedral 
shade  12x12  in.  set  with  beautifully  colored 
glass,  fully  equipped  for  burning  oil,  gas  or 
electricity  [state  preference],  all  tubing, 
wires  and  fittings  included.  Table  and  Lamp 
Terms  $1.50  cash,  50c  monthly  until  paid 

Hartman  Furniture  &  Carpet  Co. 

Dept.  A6  223-229  Wabash  Ave.,  Chicago,  U.  S.  A. 

Largest,  oldest  and  best  known  homef urnishing  institu- 
tion in  the  country—established  1855— 55  years  of  success 
—22  big  stores— over  700,000  customers— capital  and  re- 
sources larger  than  any  other  similar  concern  in  the  U.  S. 


NEW  INVENTION 

A  DUSTLESS  HOME  TA£S 

New  Home  Vacuum  Cleaner  £&£,.*&£&  SS& 

Cleans  carpets,  rugs,  mattings  on  floor.    Takes  place  of 
brooms,  brushes,  dust  cloths.    Cleans  without  sweeping. 
Raises  no  dust.    Constant,   powerful   suction  draws  dust, 
^•■^    dirt,  grit  and  germs  through  body  and  fibre 
/■j  f&    of  carpet  into  cleaner.  No  electricity,  motor, 
iKfiip    power  or  operating  expense.     Child  or  deli- 
~|lir  cate  woman  operates  easily.    Mrs.  31.  \  .  Buck- 
ingham,   Nebr.      "Home   Cleaner  certainly 
takes  fine  dirt  out  of  carpets."    Prof.  Geo.  S. 
McDowell,  Pa.:  "Took  8  1-2  onnces  fine  dirt 
from  carpet  10x13  ft.    So  they  go.  Hundreds 
of  letters  of  praise  and  satisfaction. 

Lady  had  matting  too  old  to  take  up. 

Cleaner  saved  it;  cleaned  on  floor. 

So  handy,  so  easy.    Weighs  8  lbs.  Think  of  it! 

A  dustless  home— cleaner  than  ever  before— 

without  sweeping,  dusting,  house-cleaning. 

^NewHomeVacuum  Cleaner,  Price $8.50. 

^Does  same  work  as  high  priced  machines, 

vThis  great  blessing  heretofore  possible 

^only  for  the  rich,  now  wilhin  reach 

of  all— rich  or  poor— village,  city  or 

country.    Sent  anywhere.    Order 

.  now— you  won't  regret  it.     Not 

.sold  in  stores. 

Free  Sample  to  Agents. 

!$36    to    $180    per    week. 

W.H.Morgan, Pa.,    "Send 

I  60  Cleaners  at  once.    Sold 

d  33      so     far    this     week, 

QD     Kfl^H  '    making    75    in     9     days." 

*ll     "W  (      ¥-    Goff-    :vlo-:     "Soldo 

^■71  Hf^  Vacuum         Cleaners      last 

Saturday— my  first  attempt." 
Not  an  old,  worn  out  proposition.  Entirely  new.  Field 
untouched— unlimited.  Experience  unnecessary,  Takes 
every  family  by  storm.  Sells  Itself.  Make  money  easy. 
Men  or  women.  All  or  part  time.  Show  10  families,  sell  9. 
Enormous  demand.  Think  of  millions  of  homes  want- 
ing—needing Vacuum  Cleaner.  Start  now  in  a  profitable, 
easy,  important  business.  Money  comes  easy.  Don't  delay. 
Don't  let  someone  else  beat  you  to  it.  Write  today  for 
Agents  Big  Profit  Plan.  Risk  a  penny  to  bring  tidal  wave 
of  success.  R.  ARMSTRONG  MFG.  CO. 

"00  Alms  Building  Cincinnati,  Ohio 


The  New  Automatic 
Power 

Washer 


"The  Automatic  Power  Washer"  is  specially 
adapted  to  be  driven  by  a  gasoline  engine, 
counter  shafting  or  motor  which  can  be  fastened 
to  either  the  wall,  floor,  or  any  convenient  out- 
of-the-way  place,  so  that  your  washing  is  done 
automatically. 

These  machines  are  manufactured  in  two 
different  types— "A"  and  "B."  Type  "B"  is 
our  latest  type  and  is  equipt  with  all  of  our 
latest  improvements,  including  our  reversible 
wringer  which  eliminates  your  clothes  from  be- 
coming torn  by  the  wringer  rollers. 

Write  today  for  descriptive  matter  and  prices. 


Automatic  Electric  Washer  Co. 

NEWTON,  IOWA 


The  "IMPERIAL 

A  Portable  Vacuum  Cleaning  Machine 

combining  efficiency,  practicability  and  economy.     Can  be 
attached  to  any  electric  light  socket 


99 


"The  Only  High-Grade,  Efficient  Machine  on 
the  Market."    Guaranteed 

A  Dividend  Payer  for  Central  Stations 

Growing  concerns  and  responsible  parties  wanted  as  agents. 
Exclusive  territory  given.  Send  for  Catalogue  and  Particulars. 

Price  $100,  Complete 

EMPIRE  VACUUM  COMPANY 

lit  West  30th  Street.  New  York 
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A   PENNY   PAYS 

The  Washing 
When  You  Have  An 


FOR 


ELMO 


which  is  operated  from  the  electric 
light  circuit  used  in  your  home  every 
dav,  and  is  so  arranged  that  con- 
nection can  be  made  to  any  electric 
lamp  fixture,  and  by  turning  the 
button  the  balance  of  the  wash  day 

S?„fo„iby  onIo^huSdredth  of  a  dollar. 

The  Elmo  power  washer  has  a  great  many  features  which 
are  decided  improvements  over  other  types,  one  of  these  ad- 
vantages is  the  improved  lid  which  permits  machines  to  be 
opened  without  turning  off  the  power,  as  the  gears  become 
disconnected  automatically.  Another  good  feature  is  that 
all  the  gears  and  working  parts  are  shielded  so  that  there 
is  no  such  things  as  torn  clothes  or  crushed  fingers. 

The  reversible  wringer  is  the  greatest  labor  and  time-sav- 
in" feature  of  the  Elmo  Power  Machine,  as  it  can  be  run 
either  forward  or  back  by  the  simple  shifting  of  a  lever  on 
the  side  of  the  machine,  therefore  the  trouble  of  napkins, 
handkerchiefs  and  other  small  pieces  of  clothing  never 
become  tangled  and  torn  in  the  rollers.  ,  ( 

The  entire  secret  of  this  washing  machine  is  the  tfactc- 
ccar"  which  is  used  by  no  other  washing  machine  on  the 
market  A.  postal  card  will  bring  to  you  our  circular  A 
Penny  Pays  for  the  Washing"  which  you  should  have  before 
purchasing.     Write  today  for  full  particulars. 

ORINNELL  WASHING  MACHINE  CO. 

Successors  to  Thompson  Bros.  Co. 

GRINNELL,  IOWA 


Summer  Comforts  of  the    Ocean 

In  the  Smallest  Home 

COLONIAL 

8  IN.  UNIVERSAL  D.  C.  DESK  FAN 

Can  be  used  on  Desk,  Table  or  for  Side 
Wall  Suspension 

Consumes  little  more  than  half  the  current  taken  by  an 
incandescent  Lamp 

Large  Wind  Out-Put 


HAND- 
SOMELY 
FINISHED 


SOLID 

BRASS 

GUARDS 

AND 

BLADES 


Do  not  buy  until  you  have  seen 

This  Perfection  of  Fan  Making 

If  your  dealer  does  not  have  one 
Write  us  direct 

THE  COLONIAL  FAN  &  MOTOR  CO. 
WARREN,    O. 


A'CLQPB*  ^WE1>1;    vGL0p'»   vCL0f£I)! 
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VOL.1 


SEPMBvS 


«C5i 


For  Owners,  Dealers,  Builders 
Salesmen  and  Chauffeurs 

Cyclopedia  of 

Automobile 
Engineering 

Four  big  volumes— 1,700  pages — 1,500 
illustrations — full  page  plates — halftones- 
diagrams,  sections,  etc.  Thoroughly  in- 
dexed and  bound  in  half  morocco.  Pre- 
sents the  most  complete  information  on 
the  automobile  industry  —  its  history  and 
development  from  the  time  of  its  invention 
up  to  its  present  state.  Describes  all  makes 
of  machines— mechanisms,  care  of  auto,  art  of  driving— 
a  practical  guide  for  information  regarding  construction, 
maintenance  and  operation.  Contains  complete  instruc- 
tion on  repairing.     Written  by  experts. 

Examine  the  Books  at  Our  Expense 

We  will  send  you  a  complete  set  by  prepaid  express  upon  receipt 
of  coupon.  Keep  them  five  days-give  them  a  thorough  and  careru  I 
examination.  If  you  do  not  wish  to  keep  books  adv.se  us  and  we 
will  have  them  returned  at  our  expense.  If  you  keep  the  boc  ks  send 
us  $2.00  in  five  days  and  $2.00  a  month  until  speciahntroductory 
price  of  $12.80  has  been  paid.  Regular  list  price  $24.UU. 
-PARTIAL  LIST  OF  CONTENTS 


'4*mm&*$ 


Automobile  Operation -Care -Trouble- -Breakdown- _  Repairs-Auto- 
mobile Power  Plants -Cooling  and  Oiling  Systems  -  Ignition  Systems  - 
Spark  Coils -Buying  a  Motor  Car -Gasoline,  Electric  and  Steam  Cars- 
Tires— Puncture— Accessories— Driving— Motorcycles  —  Gas  and  Uil  tn- 
gines-Fuels-Care  of  Gas  Engines— Elecrriciry— Storage :  Batteries— Direct 
Current  Motors—  Mercury  Vapor  Converter  —  Primary  Battenes  —  Steam 
Engines  and  Boilers— Valve  Gears— Indicators,  etc. 


Order  Dromotlv  and  we  will  include  FREE  for  one  year,  as  a 
ninthly  Element,  the  TECHNICAL  WORLD  MAGA- 
ZINE, a  regular  $1.50  monthly,  full  of  interesting  scientific  topics 
written  in  popular  form. 

"free   offer   coupon 

American  School  of  Correspondence, 
Chicago,  U.  S.  A. 

Please  send  Bet  Cyclopedia  of  Automobne^EnKin^rinK  for 
5  davs'  free  examination;  also  Technical  World  tor 1 .year. 
I  w  11  send  $2.00  within  5  days  and  $2.00  per  month  i unt ;il  I  have 
paid  $12.80;  otherwise  I  will  notify  you  arid  hold  the  books 
subject  to  your  order.    Title  not  to  pass  until  fully  paid. 


Name. 


Address.  .  . 
Occupation 
Employer  . 
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POPULAR    ELECTRICITY 


This 

Latest 

Style 

AH  Wool 

Spring 

Suit 

Tailored 

to  Fit 

$16.95 

$2.10  a  Month 

Six  Months 
to  Pay 

Others  from 

$12.95  to 

$27.50 


Tailored-to-Fit  Clothes 
On  Credit 

You  can  now  wear  the  kind  of  clothes  you  have 
always  wanted  to  wear— the  kind  that  looks  so  sub- 
stantial, wear  so  well  and  fit  perfectly— the  kind 
that  means  so  much  to  your  business  success  and 
standing1  in  your  community.  For  we  will  tailor  to 
fit  and  sell  to  you  on  Credit  any  style  g-arment  you 
select  from  our  large  Spring-  Sample  Book,  make  it 
of  positively  all  wool  goods— the  acid  tested,  pre- 
shrunk  kind— the  only  kind  we  use— and  guarantee 
it  not  to  fade  or  shrink,  but  to  hold  its  shape  per- 
fectly under  all  ordinary  conditions  and  to  be  the 
best  value  for  your  money  you  have  ever  received — 
bar  none.  Choose  any  price  garment  you  wish.  It 
will  be  made  in  strict  accordance  with  the  measure- 
ments you  give  us   and   when  finished  it  will  be 

Shipped  on  Approval 

No  Money  Down 

We  want  you  to  prove,  at  our  expense,  every  claim  we 
make  before  you  even  say  you  will  buy.  Take  the  gar- 
ments in  your  own  home — see  them  draped  on  your  own 
figure  before  you  pay  us  a  penny.  And  if,  after  several 
days  examination  you  have  satisfied  yourself  in  every  way 
as  to  their  exceptional  value  and  desire  to  keep  them,  send 
the  first  small  payment — a  few  cents  on  the  dollar — and 
take  six  whole  months  to  pay  the  balance.  Should  you 
decide  for  any  reason  whatever  not  to  keep  the  garment, 
we'll  take  it  back  as  cheerfully  as  we  sent  it— even  pay  the 
return  express  charges.  You  promise  nothing— risk 
nothing.  Simply  ask  to  see  the  clothes  that  we  will  tailor 
for  you. 

Send  for  This  Free  Book  of  Samples 

You  owe  it  to  yourself  to  at  least  investigate  out ;_  liberal 
plan  of  tailoring:  to  measure 
DOWN.     All  we   ask  is  the 
opportunity  of  sending  you 
our  Illustrated  Sample  Book 
which  tells  vou  exactly  what 
we  have  to  offer  you.    So 
write    us   at   once— now — 
while  this  advertisement  is 
before    you,    and    let    us 
show  you  how  to  get  bet- 
ter   clothes — tailored-to-fit 
— at  lower  prices  than  ever 
before— ON  CREDIT.  And 
remember,   shipped    on 
approval— NO   MONEY 
DOWN. 


ON  CREDIT— NO   MONEY 


CLEMENT  COMPANY  & 

551  Franklin  Street 


Chicago,  III. 


.---^ 


SW 


my 


EARN 
$25.00  to  $50.00  Weekly 

IN  AUTOMOBILE  BUSINESS 

Chauffeurs,  Automobile  Salesmen  and  Repairmen  get  big 
pay  for  pleasant  work  because  the  demand  for  trained 
men  exceeds  supply.  We  have  taught  hundreds 
(without  mechanical  ability)  and  we  can  teach  you  in  ten 
weeks  if  you  study  a  few  hours  a  week.  It  is  interesting. 
Our  simple  mail  course  guarantees  thoro  efficiency  because 
it's  personal.  Ask  our  graduates  who  are  earning 
$25.00  weekly  or  more  in  positions  we  obtained  for  them. 

Send  to-day  for  first  lesson — it's  free. 

Chauffeurs  and  competent  men  supplied  owners  and  garages. 

Empire  Auto.  Institute,  £°„0chDeas*e%,B&gY: 

The  Original  Automobile  School, 


An  Opportunity  to  Learn 

Telegraphy  Free  of  Charge 

The  plan  is  to  secure  employment  at  one 
of  the  local  factories  here,  (which  is  always 
possible)  and  attend  the  evening  school, 
7  to  10  p.  m.  and  pay  for  course  in  small 
monthly  payments,  which  complete  is  §55 
or  ($50  cash)  $10  additional  for  Wireless 
course.  Ours  is  the  most  thorough  course 
possible,  includes  all  branches  of  tele- 
graphy, railroad,  commercial  and  wireless, 
also  typewriting.  Write  us  today  for  fur- 
ther information. 

THE  ELYRIA  TELEGRAPH  SCHOOL 
ELYRIA,  OHIO 


Wireless  Supplies 

Complete  sending  and  receiving  sets,  $1.60  up. 
Electrolytic  Detector  $1.50,  Detector  Stand,  $1.25. 
Potentiometer,  $1.65,  TuningCoils,  $2.25  to  $4,50. 
Also  a  full  line  of  small  Motors,  Dynamos,  Bells,  Tele- 
phones, Flashlights,  etc.  Send  2c  stamp  for  large  illus- 
trated catalogue.  Franklin  Elec.  Novelty  &  Mfg. 
Co.,  846  9th  Avenue,  New  York,  N,  Y, 


VACUUM  w A  s  h  e  r 

VM.V/^JUlV.1.   30  DAY  TRIAL 

To  prove  to  every  reader  of  this  magazine  that  she 
can  wash  clothes  with  least  work  and  wear  with 

Syracuse«*EASY"  Washer 

we  will  ship  one  on  30  days'  trial  and  pay 
freight  both  ways  if  you  do  not  find  it  far 
better  than  any  you  ever  tried.  Easy  pump- 
ing motion.  Water  heated  in  rust-proof  tub. 
Cleanses  laces,  clothes,  carpets.  Write  for 
free  booklet,  valuable  recipes  and  trial  offer. 

'DODGE  &  ZUILL, 
539  0     DillayeBldg.,  Syracuse,  N.  Y. 
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POPULAR  ELECTRICITY 


D^nTBcaWagc  Slave 

Make  $3,000.00  to  $5,000.00  a  Year 
Be  a  Doctor  of  Mechano-Therapy 

We  Teach  You  By  Mail  or  In  Class 

yourself?  —  <~-  — -  -■»• 


THEN   SEND  FOR  OUR  FREE  BOOK 

*  ""7  \ ..„._  r.  o„„_-  «  M«.hano.TheraDist.'»    It  tells  how  every  man  and 


—it  costs  you  nothing. 


m 


WHAT  IS   MECHANO-THERAPY? 

Mechano-Therapy  is  the  art,  or  science, 
of  treating  disease  without  drugs.  It  is 
similar  to  Osteopathy,  but  far  superior, 
being  the  latest,  up  -  to  -date  method  of 
treating  disease  by  the  Natural  Method. 
It  heals  as  Nature  heals— in  accordance 
"^  •with  Nature's  laws.  TheMech 

*<&>>>,  ano  -Therapist  is  a  drugless 
/+^r4  physician.    His  medicines  are 
l/L       \PHr\  not  drugs,  but  scientific  combi- 
A%a     r*       1  nations  of  food,  circumstance, 

**Offt    • ldea' water  and  motion-  1 


CAN  I  LEARN  IT? 


Illustrated 

BOOK 


How  To  Become  A 

Mechano 


Therapist 

Sent  To  Any  Address 

FREE 


«* 


g» 


*&A  skilled  in  compelling  the  body 
A  TO    DO  ITS  OWN    HEALING 

/M  with  Its  own  force,  rather  than 
with  poisonous  drugs  of  the 
old  school  practitioner. 


Have  you  asked  yourself  this 
question?  We  answer  unhesita- 
tingly, YES. 

If  you  have  so  much  as  an  or- 
dinary, common  school  educa- 
tion you  can  learn. 

You  learn  if  you  have  the  am- 
bition to  better  your  condition. 

We  can  teach  you  in  a  very 
short  time,  so  you  may  enter 
this  prof ession —when  you  do, 
you  begin  to  make  money,   we  vnntfl   free   of 

«nnniv  all  lesions  and  necessary  text  books  iwom 
cost  to  you  No  apparatus  is  used.  You  do  not  even 
need  a  pCe  to  work"  All  you  require  is yoni -two  hands. 
Certainly  you  can  learn.    The  free  book  tells  all. 


SEND  F  0 
THIS  BOOK 
TODAY.  IT 
IS  FREE 


oiq  scnooi  pr^uuua...  ..     ma    We  can  teach  you 

Wa*  Tl>ai»ll  YOU  111  YOlir  OWn  »Ome    an  honorable  and 

VVe  fl*5<ltll  *y»*  *"  fth^wm  insure  vour  financial  independence  for  life, 
profitable  profession  in  a  few  ^^^S^^S^V^^etm^jW  by  mail,  in  your 
makine  it  possible  to  have  an  income  of  83,ooo  to  90,vw  a .y c»  tter  how  Gid  you  are.    Any 

— —    owSfmef  without  interfering  with .your  present  dnti  es     Nom'tterho^  ^^  ^ 


ATTENTION ! ! 

Mr  Inventor  and  Experimenter: 

Are  you  completing  a ^new  device £$^£^*™k"*^$&^°* 
re&I^ic^ou  ^SSaSSSfiSSK.  intelligent  and  — *  ^ 

3KXNG  IX  TO  -^-r^S-— ^ 
%£&&&££•  S—  catalogue. 

We  show  you  the  way  to  accomplish  these  results. 


SXTPERIOR       SERVICE     ANT)    QUALITY 


"i'),o> 


* 


SI 


\\ 

> 


S8» 


141-149  OHIO  STREET- Cor.LaSalle  Ave. 

CHICAGO 
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WIRELESS  EQUIPMENT  FOR  COMMERCIAL  USE 

We  display  a  cut  of  our  $40.00  Receiving  Set  mounted  in  a  mahogany  cabinet.      It  consists  of  the  celebrated 
Ferron   detector,  receiving  transformer  (wound  m   bare   copper  wire,  and  by  a  special  method   protected  bv 

patent),  tubular  condenser  and  special  2,000  ohm  head  set 
lhe  same  instruments  unmounted,  cost  but  S29  00  This  <=et 
has  a  proven  range  of  800  to  1200  miles.  The  worth  ""and 
efficiency  of  these  instruments  is  now  well  known  to  practicallv 
every  live  wireless  operator.  SYe  have  vet  to  record  the  first 
complaint  concerning  our  high  claims  for  the  Ferron  detector 
See  testimonial  in  this  month's  issue  of  Popular  Mechanics  on 
great  range  of  Ferron.     This  letter  is  onlv  one  of  hundreds 


Send  3c  stamp  for  our  Big  Catalog  of  120  pages  of 
anything  Electrical  or  Wireless.  Over  \0  pages  of  wire- 
less instruments  for  the  experimenter  and  for  private  instal- 
lation and  commercial  use. 


Mounted  in  Mahogany  Cabinet,  $40.00 
Entire  Set  Unmounted,  only      -      29.00 


J.  J.  DUCK,  428  St.  Clair  St.,  Toledo,  Ohio 


$  1 22  5£*  DETECTOR 

Guaranteed  to  g-ive  perfect  satisfaction,  Easiest  detector  for 
the  amateur  to  get  results  -with,  requires  NO  battery  or  poten- 
tiometer, works  best  without  either.  Nothing- 
cheap  about  it  but  the  price.  FREE,  with  each 
Detector  a  Crystalholder,  (regular 
price  50c)  also  our  25c 
booklet  "How  to  Con- 
struct a  Practical  Wire- 
less TelegTaf,"  w  ithfine 
wiring-  diagrams,  (XO 
BLUEPRINTS;  and  un- 
usually fine  large  Code 
Sheet  containing  Morse 
and  Continental  Codes 
suitable  for  framing-.  You  get  §2.00  of  goods  for  §L00.  This 
offer  extended  by  request. 

CHICAGO  WIRELESS  SUPPLY  CO. 


52  X   Auditorium  Office  Building 


CHICAGO,  ILL. 


WIRELESS    APPARATUS 

Our  (Tubular  Type)  Variable 
Condenser  will  increase  the 
range  of  your  receiving  set  50%. 
Price  82. 50.  Send  2  c.  stamp 
for  our  Wireless  Catalogue.' 

EtheriC  EleCtriC    CO       71  Barclay  Street. 
fc.vii«iiwwi«UUIV;     \J\J.,  NEW  YORK,   N.Y. 


WIRELESS    OPERATORS 
Important  Announcement  No.  2 

Following  our  purchase  of  the  equipment  of  the 
Stone  Telegraph  &  Telephone  Co.  advertised  last 
month,  we  engaged  their  factory  at  Cambridge, 
Mass.,  affording  us  increased  facilities  for  the  pro- 
duction of  Kermel  Wireless  Apparatus. 

Expert  design  and  progressiveness  combined  with 
skilled  workmanship  and  the  best  material  obtain- 
able insure  unequalled  efficiency,  refined  appear- 
ance and  above  all  the  utmost  reliability. 

Our  bulletins  describing  sets  for  commercial, 
yacht  and  private  installation  will  be  mailed  upon 
request. 

KERMEL  APPARATUS  CO. 
18  Western  Avenue,  Cambridge,  Mass. 


100  MILE  TRANSFORMER  complete  for  S6.00;  in  parts 
tor  ^5.50:  same  §  K.Y\  .  Transformer  built  with  a  high  tension 
vibrator  to  be  used  on  storage  or  dry  batteries  equal  to  a  3  in 
spark  or  25  miles,  complete  for  S8.00.  2000  ohm  receivers 
complete  for  85. 50.  The  sending  helix  in  use  with  \  to  2  K 
W.  complete  for  S3. 00.  Send  5  cents  in  coin  for  our  cata- 
logue and  wireless  book. 

The  Brooklyn  Wireless  Co.,    595  Broadway,  Brooklyn,  N.Y. 

ie  January  and  February  issues  of  this  mag-azine. 


WIRELESS  TELEGRAPHY 

Send  stamp  today  for  illustrated  circulars  describing  our  Wireless 
Apparatus.  Our  Double  Head  Set,  two  1000  ohm  receiTers  on  head- 
band with  6  foot  cord,  is  unequalled  by  any  other  at  the  price,  8/  00 
Soft  rupber  ear  cushions,  $0.50  each.  Coils:— 2  inch  spark,  $7.7=.  11-4 
inch,  fro.00.  Many  other  instruments  are  described  and  illustrated, 
among  them  Condensers,  Tuning  Coil.  Interrupter,  etc.  Send  today, 
and  circulars  will  be  sent  Dy  return  mail.    Address  nearest  office. 

INTERNATIONAL  WIRELESS  CO.,   Dept.  E 

Lima,  Ohio 


Los  Angeles,  Calif.,  Univ.  Sta. 


yvvu  rd  oc  kl 

Silicon  — DETECTORS-MO  LYBDENITE 

We  take  great  pleasure  in  announcing  as  notable  additions  to  our 
steadily  increasing  lines  of  reliable  wireless  apparatus,  two  absolutely 
guaranteed  forms  of  the  well  known  SILICON  and  MOLYBDEXTTE 
detectors  Lmder  license  of  the  owners  of  patents  covering  the-  use 
of  these  two  elements  as  etheric  oscillation  receptors  we  are  manu- 
facturing and  offering  the  new  MURDOCK  detectors,  for  the  use 
of  amateurs,  experimenters  and  owners  of  private  installations,  at 
prices  which  we  believe  are  within  the  reach  of  those  who  really 
want  the  best. 

Silicon  Detector,  $15.00         Molybdenite  Detector,  $10.00 

EVERYTHING  FOR  WIRELESS 

WM.  J.  MURDOCK  CO.,    SO  Carter  St.,  Chelsea,  Mass. 

16-  Minna,    Oan  rranusco  321  Dearborn  St.,  Chicago 
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GET    A 


WIRELESS 

RECEIVING  OUTFIT 


TYPE  A 

Consists  of  detector  stand,  tuning  coil,  75  Ohm 
receiver  with  cord,  and  one  dry  battery,  all  in 
polished  oak  case.       Will  receive  up  to  100  miles. 

PRICE    ONLY   $7.75 

Same  instruments  not  mounted  in  case,  only 
$5.25.  Order  quxk.  Only  a  few  sets  left. 
(Send  stamp  for  our  catalog). 

TREMBLY   ELECTRIC    CO. 

MAIN   ST..     CENTERVILLE,    IOWA 


Improved    Universal    Detector 

By  Mail  Prepaid  One  Dollar 
SPECIAL 

We  will  send  One  Pocket  Wireless  Telegraph 
Instrument,  with  catalog  and  instruction  book,  post 
paid  for  25c. 

ELYRIA  WIRELESS  SUPPLY  CO.,  Elyria,   Ohio 


YOUR  wants   for    ELECTRICAL    NOVELTIES 

will  be  satisfied  by  us  at  lowest  cost  and  most  satisfactorily. 

New  Si. 2 5  Flashlight  with  4  C. 
P.  Tungsten  lamp,  1500  flashes, 
now  postpaid,  75c;  with  extra  battery 
$1.  Send  stamp  for  our  new  Illus- 
trated Catalog  for  complete  list  of 
Electric  Flashlights..  33c  and  up 

Electric  Scarf  Pins 38c     ' 

Engines 47c    ■'      j; 

Miniature  Lamps 9c 

"  Tungsten   Lamps 27c 

Refi liable  Batteries,  3  volts 15c     |' 

Cigar  Lighters 30c 

Medical  Coils 78c 

Storage  Batteries,  20  ampere  hours $1.95 

All  Metal  Box  Telephones,    one  station       S 1 .65      "      " 

DEALERS:     Write    for  our  favorable    terms   and   big    discounts   on 
quantity  order. 

STANDARD  ELECTRIC  NOVELTY  CO.,  Dept.  C 

Manufacturers  and  Importers 
246  Third  Ave.,  PITTSBURG,  PA.  49-53  River  St.,  CHICAGO,  ILL. 


■ 


This  Complete  Experimental   Outfit 

For  Three   Dollars 

This  generator,  magneto  type,  perfect  condition,  armature  silk  wound,  brass 
gear  drive,  bronze  bearings,  will  light  miniature  lamps,  excite  coils,  operate  as 
a  motor  and  test  through  10,000  Ohms  resistance.  Any  person  can  connect  it 
up.      Weight  6i  pounds. 

This  is  the  Balance  of  the  Outfit 


2   Binding  Posts 

I    Relay  Solenoid   Magnet 

4   Pair   Electro-Magnets,   all   Different 

I    Miniature  Lamp   (2   c.  p.)   and  Socket 


500  Miscellaneous  Machine  and  Wood  Screws 
One  Switch— One  Push  Button— One  Coil  Wire 
All  Premium   Goods  in  Coupon. 


FREE    COUPON 


Send  in  this  coupon  with  your  remittance  of  S3. 00,  and  we  will  send  you  in  addition  to  the  16   pieces  of 
experimental  apparatus  a  7ocen1  induction  coil  and  a  200  page  book  <>i  diagrams  and  instruction. 


Name 


Address 


WESTERN  ELECTRIC  SALVAGE  CO.,  1224  S.  Washtenaw  Ave.,    CHICAGO,  ILL. 
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XXTH  CENTURY 
CREAM  FREEZER 


AND 


ICE  CRUSHER 


All  in  one  machine  and  operated  directly  by  an  electric  motor.  The  Freezer 
or  Crusher  can  be  run  independent  of  each  other  or  both  can  be  in  operation  at  the 
same  time. 

This  complete  plant  occupies  but  about  8  or  9  square  feet  of  floor  space,  and  is 
a  convenient  height  of  36  inches.  Made  in  two  capacities,  20  quarts  and  40  quarts. 
Especially  designed  for  Hotels,  Restaurants,  Cafes,  Confectioners,  Caterers,  etc. 

We  also  have  a  special  Central  Station  and  Electrical  Dealers  proposition, 
which  is  not  only  interesting  but  profitable.    Write  today  for  our  Terms. 


R.  A.  DEWSBERRY 


216  N.   MORGAN  ST. 


CHICAGO.  ILL. 


Reversible 
Electric  Motor 

A  perfect  model'  of  full 
sized,  vertical  type,  electric 
motor,  mechanical  perfect, 
producing  the  greatest 
amount  of  power  possible 
from  the  ordinary  battery. 

7-inch  motor,  with  two 
speed  gearing.      Price,  $2.00 

5  inch  motor,  (both  sizes 
are  reversible).     Price,  $1.00 

Send  your  dealer's 
name,  "for  complete 
list  of  electrical  toys. 

[THE    H.-K.     ELECTRIC 
TOY   CO. 

Indianapolis,  Ind. 


IOOO 
WATTS 


SAVE 

60  to  70$ 

in  your  Electric  Light  bill — by 
using  Thordarson's  Multiple 
Lighting  Transformers  in  con- 
nection with  the  new  Low- 
Voltage  Tungsten  Lamps  for 
alternating  current  only. 

Write  for  full  particulars. 

THORDARSON 

ELECTRIC     MFG.    CO. 

220  Jefferson  St.    Chicago,  111. 


HOW  YOU  CAN  EARN  $300  OR  MORE  A  MONTH 


One  box  ball  alley  costing  5150,  took  in  $513  the  first 

fifty-one  days  at  Sullivan,  Indiana.    Two  other  alleys 

costing  $365,  took  in  11,372.95  in  five  months.    Four  large 

alleys  costing:  $840,  took  in  $1,845.20  in  fifty-nine  days,  more 

than  $900  a  month.  Why  not  start  in  this  business  in  your  own 

town?    Both  men  and  women  go  wild  with  enthusiasm;  bring  their 

friends,  form  clubs  and  play  for  hours.    Players  set  pins  with  lever — no 

pin  boy  to  employ.    Alleys  can  be  set  up  or  taken  down  quickly.    Write  for 

illustrated  booklet  explaining  EASY  PAYMENT  PLAN.   Send  for  it  today. 

AMERICAN  BOX  BALL  CO.,  1904  Van  Buren  Street,  Indianapolis,  Indiana 


Do    You   Want   Electric    Light   or    Power   for 

Your   Country   Home   or   Farm? 

If  you  are  out  of  reach  of  central  station  current  and  wish 
to  install  a  gas  engine  electric  outfit,  either  with  or  without 
storage  battery,  write  for  our  Handbook,  here  illustrated. 
Alamo  Electric  outfits  are  standard.  Our  prices  are  as  low  as 
consistent  with  high-grade  machines  suitable  for  permanent 
installations.  Investigate  our  proposition,  it  places  you  under 
no  obligation. 

The  Alamo  Manufacturing  Co.,  73  South  St.,  Hillsdale,  Mich. 


Alamo-Westinghouse 
Low  Voltage  Storage 
Baitery  Outfit 


Do  You   Want  To 
Enjoy   Wearing  A 


RHODESIAN    DIAMOND    CO. 


J?f'T"OUT  THE  TREMENDOUS  COST?  E££?Sfir£2;,3'S8S 

ESIAN  GEMS.  Mined,  cut  and  polished  like  genuine  diamonds.  Same  beautiful,  hard  brilliancy  ;  withstand  hardest  diamond 
tests.  Every  way  like  highest  class  diamonds  except  in  Drice.  Retain  their  diamond-like  brilliancy  indefinitely.  RHODESIAN 
DIAMONDS  are  inexpensive.  Sold  under  strong-  guarantee  on  approval  subject  to  examination.  Surely  get  our  catalog.  SENT 
Also  shows  genuine  diamonds,  precious  stones,  watches,  etc.,  at  wholesale  prices. 


1419  Unity  Building,  CHICAGO 
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THIS  DOLLAR  BOOK  SENT  FREE 

Our  1910  Book— Newer  Styles— Lower  Prices 


i 


SAVING  OF  15T0  50  PER  CENT 

We  guarantee  on  every  article  a  saving-  of  15  to  50%.  W  © 
don't  refer  to  your  local  store  prices,  for  they  are  enor- 
mously high.  We  refer  to  catalog  houses,  selling  for  cash. 
and>laiming  to  undersell  us.  Get  our  goods  on  trial.  If  you 
dor  t  find  that  we  undersell  everyone  else,  simply  send  our 
goods  back.  Ask  others  to  send  goods  on  approval,  as  we 
do,  and  keep  those  which  cost  the  least. 

CAPITAL  $7,000,000 

This  is  the  largest  concern  of  its  kind  in  existence.  Our 
combined  capital  is  $7, 000,000.  We  have  500,000  customers- 
Our  mail  order  buildings  cover  six  acres  of  ground.  In  addi 
tion  we  own  25  mammoth  retail  stores, in  the  heart  of  the 
largest  cities,  where  we  meet  the  fiercest  competition  in 
America.  The  only  way  in  which  we  have  grown  to  this 
size  is  by  underselling  all  competition.  Now  we  dominate 
the  field.  We  control  the  output  of  scores  of  factories,  and 
our  enormous  buying  power  enables  us  to  practically  hx 
our  own  costs.  It  would  bankrupt  any  lesser  concern  to 
attempt  to  meet  our  prices. 

You  may  pay  cash  if  you  want  to,  but  we  have  no  dis- 
count for  cash.  You  may  as  well  buy  on  credit,  as  halt  ot 
the  world  is  doing.    You  gain  nothing  by  paying  cash. 

FOUR  FREE  CATALOGS 

Our  General  Catalosr  gives  pictures,  prices  and  descrip; 
tions  of  everything  for  the  home-of  3,000  things  like  these- 

Furniture,  Chinawarc,  Sewing  Machines,  Carpets,  Rugs. 
Silverware,  Washing  Machines,  Draperies,  Lamps.  Clocks. 
Baby  Cabs,  etc.  .  .  _       . 

Our  Stove  Catalog  shows  70  styles  of  Empire  stoves 
and  ranges,  costing  from  89c  up.  Any  °ne  of  these  stoves 
will  pay  for  itself  in  fuel  saving  before  you  finish  paying  us 

Our  Piano  Catalog   shows  the  very  finest  grades   ot 
pianos,  as  low  as  $175.00.    We  accept  no  money  down,  bu 
simply  send  the  piano  and  let  it  sell  Itself.    1  his  book  will 
save  you  at  least  $100  on  any  piano  you  want. 

Columbia  Orapliopliones  are  shown  in  a  separate  cat- 
alog—all stvles   and  all   records.     We    will    send    you 
machine  with  12  records  on  30  days'  free  trial. 


SEND  NO  MONEY— NO  STAMPS 

Simply  mail  us  the  coupon  printed  below.  Or  write 
us  a  postal,  if  you  prefer.  We  will  then  mail  you  this 
great  book,  now  fresh  from  the  presses,  picturing 
more  than  3,000  new-style  things  for  the  home.  A  part 
of  the  pictures  are  in  actual  colors.  This  book  shows 
a  greater  variety  of  Furniture,  Carpets  and  House- 
furnishings  than  is  shown  in  any  retail  store  in 
Chicago.  On  each  article  it  quotes  a  price  lower  than 
you  ever  saw.  It  shows  the  newest  creations  in 
furniture,  draperies,  etc.  And  it  offers  you  credit  on 
everything.  Have  whatever  you  want,  at  our  lowest 
cash  prices,  and  pay  us  a  little  each  month. 

WE  TRUST  YOU  FOR 


Furniture 
Carpets— Rugs 
Silverware 
Chinaware 
Lamps— Clocks 
Refrigerators 


Sewing  Machines 
Washing  Machines 
Pianos— 8toves 
Talking  Machines 
Baby  Carriages 
Draperies,  Etc.,  Etc. 


We  sell  goods  or.  credit  at  lower  prices  than  ever  were 
quoted  for  cash.  You  can  have  these  home  comforts  now 
and  begin  at  once  to  enjoy  them.  No  need  to  wait  for  the 
money.  Simply  pay  as  you  can.  We  charge  no  interest 
and  ask  no  security.  Our  dealings  are  all  confidential. 
Any  person  who  wants  to  moke  home  more  attractive  is 
the  right  sort  of  person,  and  his  credit  is  good  with  us. 

OVER  A  YEAR  TO  PAY 

Pay  a  few  cents  down  on  each  dollar.  Then  take  the 
goods,  use  and  enjoy  them,  and  pay  us  a  little  each  month. 
On  the  average  we  allow  a  year  to  pay.  On  pianos,  two 
years.  If  misfortune  comes,  or  loss  of  work,  we  do  what 
we  can  to  help  out.  Our  whole  effort,  from  the  time  you 
first  deal  with  us,  is  to  make  you  a  permanent  customer. 
And  you  will  be.  You  will  never  buy  housefurnishings  else- 
where, and  pay  others'  prices,  after  you  once  deal  with  us. 

30  PAYS'  FREE  TRIAL 

Whatever  you  select  can  be  used  for  one  month  before 
you  decide  to  buy  it.  Every  article  is  sent  on  approval. 
You  not  only  see  it,  but  use  it.  You  compare  it  wilh  other 
similar  articles,  and  compare  our  prices  with  others.  If 
the  article,  for  any  reason,  is  unsatisfactory,  simply  send 
it  back.  You  are  under  no  obligation.  The  month  s  use 
will  not  cost  you  one  penny. 

FACTORY  CASH  PRICES 

Cash  mail  order  houses  will  try  to  convince  you  that 
credit  costs  more  than  cash.  See  for  yourself  if  it  does. 
Get  our  catalog  and  compare  the  prices.  See  who  sells  the 
lowest.  The  fact  is,  we  sell  on  credit  exactly  as  low  as  tor 
cash.  Our  cash  customers  get  not  a  penny  of  discount. 
To  all  we  sell  at  factory  prices,  plus  our  one  small  proht. 
No  middlemen  of  any  kind  get  profit  on  our  goods.  \\  e 
defy  any  other  mail  order  house  to  show  one  price  as  low 
as  we  offer  on  a  similar  piece. 

CUT  OUT  THIS  COUPON  SLSSS.tfi8 

Please  (to  it  now-before  you  forgot  it.    Let  us  prove  at  once  that 
credit  costs  you  less  than  cash. 


SPIEGEL.  MAY,  STERN  CO.,        0      Fisk  St-  Chica*° 

Please  mail  me  the  catalogs  marked. 

General  Catalog.  Piano  Catalog. 

Stove  Catalog.  Graphophone  Book. 
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SPIEGEL,  MAY,  STERN  CO.,  3504  Fisk  St.,  Chicago 
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PATENTS 

able.     Highest  references.     Best  results. 


THAT  PROTECT  and  PAY 

Send  for  FREE  85-page  book. 
Advice    free.       Terms     reason- 


Recommended    Patent  Lawyer  in  the  Bankers'  Register  and  Special  list  of  Selected  lawyers. 

Also  in  Martindale's  Law  Directory,   Sharp  &  Alleman's  Directory  of  Lawyers,  The 

Gast-Paul  Directory  of  Lawyers,  and  Kime's  International  Law  Directory. 

ALL  BUSINESS   GIVEN  PROMPT  AND  PROPER  ATTENTION 

Member  of  the  Bar  of  the  United  States  Supreme  Court  and  all  of  the  other  Courts  in  the  District  of  Columbia 

A  large  list  of  strong  recommendations  furnished  free. 

WATSON  E.  COLEMAN,  Patent  Lawyer,  612  F  St.,  N.  W.,  Washington,  D.  C. 


Electricity  can  make  you  well  if  you  suffer  from  any  trouble  caused  by  imperfect 
circulation,  impure  blood  or  the  failure  of  the  vital  org-ans  to  act  properly. 

Atter  many  attempts  to  make  an  instrument  which  wil.  properly  transmit  electrical 
magnetism,  the  Motosphere  has  been  perfected.  This  device  takes  the  ordinary  electric 
current  such  as  is  used -in  lighting;  your  house  or  from  a  portable  batterv  i  f  you  have  no 
electric  current  and  diffuses  it  through  the  body,  making-  pe  feet  circulation  and  re- 
storing-health  and  vitality  by  removing-  the  cause. 

In  cases  of  Indigestion,  Nervous  Prostration,  Insomnia,  La  Gi-ippe,  Rheumatism, 
Gout.  Sciatica,  and  Complaints  arising-  from  Congestion  or  Sluggish  Circulation,  the 
Motosphere  performs  wonders.  Every  person  afflicted  by  auy  of  these  troubles  should 
learn  how  this  health  giving-  device  acts. 

We  have  published  a  book  telling-  all  about  health-restoring-  electricity  and  the 
Motosphere,  It  is  sent  free  to  any  one  sending-  name  and  address.  Write 'today  and 
learn  how  you  can  be  restored  to  health 

MOTOSPHERE  MANUFACTURING  CO. 

31-33  East  27th  Street  NEW  YORK  CITY 


VITAL  POWER 


100$  Added  to  your  Men- 
tal and  Physical  Capacity 

The  Swedish  Electric  Vibrator 

will  cultivate  your  system  up  to  the  top  notch  standard;  it  will  CURE 
nearly  every  ailment;  it  will  give  you  VITAL  POWER;  it  will  throb 
and  thrill  you  into  a  tireless  human  engine  with  POWER  to  think 
TWICE  AS  CLEARLY  and  DO  twice  as  MUCH.  When  you 
come  in  from  a  hard  day's  work,  it  will  SOOTHE,  REST  and 
REVITALIZE  you  from  head  to  foot;  it  will  cause  your  blood  to  go 
LEAPING  and  BOUNDING  through  your  veins  and  arteries; 
cause  the  flow  of  nerve  fluids  to  saturate  the  innermost  nerve.  You 
can  -actually  feel  disease  and  weakness  being  driven  from  you 
and  NEW  LIFE  and  power  being  generated. 
IT  SETS  LOOSE  in  the  blood  and  lymphatic  vessels  all  stray 
and  impure  matter  that  CLOG  UP  the  capillaries.  These  impuri- 
ties are  poisoning  and  weakening  your  system  and  need  only  to  be  RATTLED  LOOSE,  combined 
with  blood  so  that  it  can  and  will  be  TAKEN  OUT  OF  THE  BODY  through  the  excretory  organs 
It  takes  a  big,  illustrated  book,  with  charts  and  diagrams  and  instructions  in  PLAIN  ENGLISH 
to  SHOW  and  TELL  HOW  OUR  VIBRATOR  will  cure  any  ailment,  correct  any  physical  condi- 
tion.    We  will  send  it  to  you  FREE. 

Write  us  todaj — and  let  us  PROVE  to  YOU  what  we  say — at  our  cost. 


Operates  on  either  Alternating  or  Direct 

Electric  Light  Current  or  its  own. 

Powerful  Batteries. 

Prices,  $12.50  to  $30.00 


SWEDISH  ELECTRIC  VIBRATOR  CO., 


1740-1750 
FARRAGUT    AVENUE 


CHICAGO,  ILL. 
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PATENTS 
PATENT  ATTORNEYS 


I  m%  jT  ■■  p  |T|  ■■■  ^  Secured  Promptly  and  with  special  regard 
F^/V  I    ELnl    1   9  to  the  legal  protection  of  the  invention 

HAND    BOOK    FOR   INVENTORS  AND  MANUFACTURERS  SENT  FREE    UPON  REQUEST 

C.  L.  PARKER,  Patent  Lawyer 

Patents,  Caveats,  Trade  Marks,  Copyrights,  Reports  as  to  Patentability,  Validity  and  Infringement. 

Patent  Suits  Conducted  in  ali  States. 

UlTirirnirNCFS  •    American  Tire  Co  ,  Automatic  Vending  Machine  Co.,  Lippmcott  Pencil  Co.,  International  Ure 

El6<M?CpCa0rker  on  November  1.1903,  after  having  been  a  member  of  the  Examining  Corps  of  the  U.S.  Patent  Office  for 
over  five  years  resigned  his  position  to  take  up  the  practice  of  patent  law.  „ricUiiurTn»i    rk    r» 

Address  12  McGILL  BUILDING  -  -  *  WASHINGTON,  D.  C. 


PATENTS  that  PROTECT 


Our  3  books  for  inventors  mailed  on  receipt  of  6  cts.  stamps. 
B.  B.  «fc  A.  B.  LAOEY.WMhlngton, P.  C ■ ,  D«pt  58   E«11869 


mps. 
1869  I 


Samuel  G.  McMeen  Kempster  B.  Millar 

McMecn  &  Miller 

Patent  Solicitors  and  Patent  Experts 
In  connection  with  our  telephone  engineering  practice  we 
make  a  specialty  of  securing  electrical  patents  for  inventors, 
and  of  giving  expert  advice  in  patent  matters.     We  also  have 
facilities  for  marketing  meritorious  electrical  inventions. 
1456  Monadnock  Block  333  Grant  Ave. 

CHICAGO  SAN  FRANCISCO 


BOOK  FREE 

"Patent  Sense  and 

Patent  Non-Sense" 

OR 

"Why  so  Many  Patents  are  Worthless 

as  a  Protection." 

Written  so  you  can  understand  it. 
OBED  C.  BILLMAN,  Cleveland,  0.,  and  Washington,  D.C. 


If  so,  write  for 
our  Books: 


HAVE  YOU  AN  IDEA? 

"Why  Patents  Pay,"  "What  to  Invent,"  "100 
Mechanical  Movements"  and  a  Treatise  on  Perpetual 
Motions — 50  Illustrations.     All  mailed  free. 

F.  G.  DIETERICH  &  CO. 

Patbjtt  Lawyers  aj*d  Bzpiits 

603  OURAY  BUILDING,  WASHINGTON,  D.C. 


PATENTS 

TRADE  MARKS  AND  COPYRIGHTS 
SECURED  OR  FEE  RETURNED 

Send  model  or  sketch  and  description  of  your  invention  for 
free  search  of  the  U.  S.  Patent  Office  Records. 

Our  Four  Books  mailed  Free  to  any  address.  Send  for  these 
books;  the  finest  publications  ever  issued  for  free  distribution. 

HOW  TO  OBTAIN  A  PATENT 

Our  Illustrated  80  page  Guide  Book  is  an  invaluable  book 
of  reference  for  inventors  and  contains  100  mechanical  move- 
ments illustrated  and  described. 

FORTUNES  IN   PATENTS 

Tells  how  to  invent  for  profit  and  gives  history  of  successful 
inventions.  ^^  jq  ^^ 

Contains  a  valuable  list  of  inventions  wanted  and  suggestions 
concerning  profitable  fields  of  invention.  Also  information 
regarding  prizes  offered  for  inventions,  among  which  is  a 

PRIZE  OF  ONE  MILLION   DOLLARS 

offered  for  one  invention  and  $10,000  for  othera. 
PATENTS  THAT  PAY 

Contains  fac-similes  of  unsolicited  letters  from  our  clients  who 
have  built  up  profitable  enterprises  founded  upon  patents  pro- 
cured by  us.  Also  endorsements  from  prominent  inventors, 
manufacturers,  Senators,  Congressmen,  Governors,  etc. 

WE  ADVERTISE  OUR  CLIENTS'  INVENTIONS 

FREE 

in  a  list  of  Sunday  Newspapers  with  two  million  circulation  and 
in  the  World's  Progress.     Sample  Copy  Free. 

ELECTRICAL  CASES  A  SPECIALTY 

We  have  secured  many  important  electrical  patents. 

VICTOR  J.  EVANS  &  CO. 

(Formerly  Evans,  Wilkens  &  Co.) 
Main  Offices,  6! 5  "F"  Street,  N.  W.,  WashlMton,  P.  C 

■    n  ■— -  —^^^—i  i 


ELECTRICAL 
ENGINEER 


Eugene  C.  Brown 

Suite  4,  Victor  B  dg. 

Washington,  D.  C. 

Mr.  Brown  is  a  graduate  Electrical  Engineer  and  was 
for  seven  years  an  Examiner  in  Electiical  Division  l 
S.  Patenl  Office, and  ts  prepared  ¥>  \  *¥*¥?  \FT 
to  render  ex  Deri  servicebin  pre-  R    r\  JL  J_j  1^1  M. 
paration     and     prosecution     of  ■■•    A  II/V17D 
Electrical  cases.  scndSkotfhf.>r.\.ivic.|  ,f\  \\  \  iMC 
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4-in-l  Volt-Ammeter 


Measures  high  and  low  volts, 
amperes  and  resisiunces.  It's  ac- 
curate, compact,  inexpensive. 

Send  for  complete  catalog  No. 
15  of  portable  and  switchboard 
voltmeters  and  ammeters. 


L.  M.  P1GNOLET 

78   Cortlandt   Street  NEW  YORK 


MrB00K^^^]Memor»y  the    Basis 
\o±  All  Knowledge 

„      TO 

_  r5UCCI5S 
"HOW^     ^TW'tou  are  no  greater  intellectually  than 

Trt  ^8  L  your  memory.  Easy,  inexpensive.  Increases 
«riir»^^TV*  income;  gives  ready  memory  for  faces,  names, 
REPlLriDtKbusiness  details,   studies,  conversation;  develops 

WRITE  TODAY  will,   public    speaking,    writing,    personality. 
Dickson  Memory  School,  929  Auditorium  Bids.,  Chicago 


EVERY   BOY    HIS  OWN  TOYMAKER 

Greatestboys'  book  ever  written.  Tells  how  to 
make  a  Steam  Engine,  Camera,  Windmill, 
Microscope,  Electric  Telegraph,  Telephone, 
Magic  Lantern.  Boats  of  every  .kind,  kites, 
balloons,  toys,  wagons,  bows  and  arrows,  stilts, 
animal  traps,  etc.  Over  200  pictures.  This 
book  and  catalogue  only  10c.  postpaid. 

Commercial  Electric  Co. 

Dept.  5,  Kewanee,  III. 


HORN   VIBRATORS 
HAIR   DRYERS 
SMALL  MOTORS 

Run  on  both  110  volts 
direct  current  and  60  cycle 
alternating  current.  Best 
Machines  on  the  market  for 
a  moderate  price. 

Send  for  a  catalogue 

Horn  Electric  Co. 
36  S.  Canal  St.     Chicago 


$541^  Jsl  Camera-Scope 

And  we  can  prove  it.  Anyone  can  operate  it.  Makes  6 
finished  button  photographs  a  minute.  Price  of  Camera- 
Scope,  with  supplies  for  making  300  pictures  (enough  to 
pay  for  the  complete  outfit)  $25.00.  Extra  buttons 
Si  per  hundred;  extra  frames.  Si. 50  per  gross,  Be  inde- 
pendent and  make  money  for  yourself.    Write  today. 

The  Mountford  Mfg.  Works  "J'SSjrt; 


IF 
YOU 


STAMMER 


Attend  no  other  school  until  you  hear  from 
me.  Largest  stammering  school  in  the  world 

I  curing  by  the  improved  natural  method.  No 
sing-songing  or  time-beating  methods.  Beau- 

Itiful  88  page  book  and  special  rates  sent  free. 

Lee  Wells  Millard,  President,  NORTH-WESTERN  SCHOOL 
FOR  STAMMERERS,  Inc.,  919  First  St.,  Milwaukee,  Wis. 


The  mostwonderfuland  fasci- 
nating scientific  study  of  the 
age.  Every  Boy,  (Jirl  and 
Grown-up  should  know  about 
it.  The  new  "VOL  TAMP 
ELECTRICAL  PRODI' CTS"— 
our  112  Page  Catalog  now  ready,  the  mostcomplete  and  interesting  book 
ever  issued— is  full  of  illustrations  and  descriptions  of  the  latest  VOL- 
TAMP  Electrical  Novelties— Motors,  Dynamos,  Toys,  Machine  Models, 
Telegraph  and  "Wireless"  Instruments,  Ruhmkorff  Coils,  Spark  Coils, 
Geissler  Tubes,  Switches,  Meters,  Lamps,  Flashlights,  Transformers, 
Tools,  etc,  The  greatestline  of  Miniature  Electric  Railways  e?er  shown. 
Anything  Electrical  for  Anybody.    Prices  consistently  low. 

Send  for  this  Catalog— 6  cents  in 
stamps  or  coin,  which  will  be  re- 
funded on  first  order  of  50  cents 
or  over.     No  postals   answered. 

V0LTAMP  ELECTRIC  MFG.  CO.,  Park  Bldg.,  Baltimore,  Md. 


GOVERNMENT  POSITIONS 

A  Civil  Service  Manual  by  Ewart,   Field  and 
Morrison  prepares  for  the  examinations. 

Adopted  by  over  500  Business  Colleges,  Y.  M, 
C.  A.'s,  and  Public  Evening  Schools. 

Three  volumes  with  maps,  $2.50  postpaid 
250  page  Home  Study  catalog  free.    Write  te-iay. 

THE  HOME  CORRESPONDENCE  SCHOOL 

Dept.  129,  Springfield,  Mass. 


Mr.  Field 


ELECTRIC  MOTORS 
POLISHING  LhTHES 

forge  blowers 
special  machinery 


ROTH  BROS.  &  CO. 


1358  W.  Adams  St. 
Chicago,  III. 


136  Liberty  St. 
New  York  City 


JUNIOR   BELL    RINGER 

Will  operate  all  bells  or  buzzers  in  your  home 
when  connected  to  alternating  current  circuit 

Ppsr»o  *fc*^  C\(\  Any  inexperienced  person  can 
I  rlCc  «p«J .V/w  installit.  Consumes  no  current. 
Will  last  a  life  time.  Weight  3  lbs.,  dimensions  6  in.x3in. 
x2  in.    When  ordering  state  the  voltage  in  your  home. 

Thordarson  Electric  Mfg.  Co. 
217  South  Jefferson  Street,  CHICAGO,  ILL. 


TELEGRAPHY  TAUGHT 

in  the  shortest  possible  time.  The  Omnigraph  Automatic 
Transmitter  combined  with  standard  key 
and  sounder.  Sends  you  telegraph  mes- 
sages at  any  speed  just  as  an  expert  opera- 
tor would-    Five  styles,  $2  up;  circular  free. 

OMNIGRAPH   MFG.   CO. 

H  Cortlandt  Street  New  York 


ELECTRIC 


GOODS    FOR     EVERYBODY 

World's  Headquarters  for  Dynamos, 
Motors,  Fans,  Toys,  Batteries,  Belts, 
Bells,  Pocket  Lamps,  Toy  Railways,  Books,  etc.  We  undersell 
All.  Fortune  for  Agents.  If  it's  electric  we  have  it.    Big  Cat.  3  cts. 

OHIO  ELECTRICAL  WORKS,  CLEVELAND,  OHIO 


"How  to  Construct  a  Practical 
Wireless  Telegraf 


99 


A  2o 


With  illustrations,  diagrams,  and  fine  copy  of  the  Codes,  25c 
stamp  brings  our  bulletin  of  wireless  supplies. 
CHICAGO  WIRELESS  SUPPLY  CO. 
Room  020,  Auditorium  Office  Bldg.  Chicago,  III. 


PALS 


In  telegraphy,  the  typewriter  and  Meco- 
graph  are  becoming  inseparable — equally 
popular,  equally  indispensable. 

Over  60   Per  Cent  O 

More  movements  required  to  send  on  a  Morse  key  than  on  "* 

a  MECOGRAPH.      Good  senders   get    best    salaries.       Best  N» 

§  senders  use  the  MECOGRAPH.      Write  for  new  circular.        ** 

MECOGRAPH    COMPANY 

321  Frankfort  Ave.,  Cleveland,  Ohio 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR   ELECTRICITY 


MOST   POWERFUL  DYNAMO 

ON  EARTH  FOR  ITS  SIZE 

CAPACITY: 

125  VOLTS 

325  MIL-AMPERES 

All  Tungsten  imported  steel 

magnets. 
Genuine  bronze  bearings. 
Extra  large  (h  in.) 
special     hard     and 
polished  steel  shaft- 
ing. 
Silk  insulated  magnet  wire. 
Extra  long  and  heavy  crank  levers. 
Extra  wide  cut  gears. 
Total  weight,   12  lbs.  9  1-2  ounces. 

No  Laboratory,  Telephone  or  Wireless  Outfit  complete  without  this  Powerful  Dynamo 

Price  only   $10.00  — — 


SWEDISH    AMERICAN    XELEF>HONE    CO. 


5:237    E.    Raven su/ood    FM-c., 

CHICAGO,   ILL. 


Why  Not  Ride  a  Leader? 


Many  of  the  mo- 
torcycles of  today 
closely  resemble 
the  Excelsior  Au- 
to-Cycle of  two 
years  ago,  but  the 


1910     EXCELSIOR     AUTO-CYCLE 


is 


f\&        F/\R         /*HE/%D        f\&         EVER 


Just  as  the  1908  Excelsior  was  the  pioneer  in  low  saddle  position  and  free  motor,  so  is  the  1910 
Excelsior  the  only  motorcycle  with  sight  feed  mechanical  oiler,  internally  lubricated  bub  brake  and 

other  valuable  and  exclusive  features. 

Single  and  double  cylinder  motors,  battery  and  magneto  ignition. 
Our  new  Catalog  11-10  gives  full  details.      Write  for  it  today. 

EXCELSIOR    SUPPLY    CO.,  233-237  Randolph  St.,  Chicago,  111. 

Established        1876 


For  our  Mutual   Advantage   mention   Popular  Electricity  when   writing  to   Advertisers. 


POPULAR  ELECTRICITY 


Story  of  the  Pay  Envelope 


Whether  young  or  old,  if  you're  untrained,  your  pay  envelope 
will  tell  the  same  old  story  —  skimping  along  on  a  small  salary  — 
living  expenses  advancing  year  by  year  —  no  hopes  of  a  raise  — 
Why?    Because  you  lack  the  training  that  makes  promotion  sure. 

Training  makes  the  difference  in  men  and  in  salaries.  The 
untrained  man  of  sixty,  in  spite  of  his  years  of  service,  can  earn 
no  more  at  a  common  job  than  the  untrained  youth  beside  him. 

The  American  School  of  Corre- 
spondence trains  men  to  fill  well-paid 
positions  in  business  and  engineering.  If 
you  want  to  get  ahead — to  get  bigger  pay 
— check,  in  the  coupon  below,  the  posi- 
tion you  want  to  hold — and  mail  today. 

The  coupon  will  bring  no  agent  — 
we  employ  none;  it  will  bring  specific 
information  and  sound  advice.  Tell  us 
frankly  your  condition  —  your  ambitions 
—  and  let  us  show  you  how  to  get  a 
better  position  and  better  pay. 


FREE  INFORMATION  COUPON 

American  School  of  Correspondence: 

Please  send  me  your  Bulletin  and  advise  me  how  I  can 
qualify  for  position  marked  nX.n 


. . .  .Book-keeper 
....  Stenographer 

Accountant 

Cost  Accountant 

....  Systematizer 
....Cert'f'd  Public  Acc'nt 
. . .  .Auditor 
....  Business  Manager 
. . .  .Commercial  Law 


. .  Draftsman 

.  .Architect 

.  .Civil  Engineer 

. .  Electrical  Engineer 

. .  Mechanical  Engineer 

. .  Sanitary  Engineer 

.  .Steam  Engineer 

. .  Fire  Insurance  Eng'r 

.  .College  Preparatory 


NAME 

ADDRESS 

OCCUPATION 

Fop.  Elect,  .v'io 


AMERICAN  SCHOOL  OF  CORRESPONDENCE 


CHICAGO,  U.  S.  A. 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


WONDERFUL  HOME  BUILDING  OFFER 


$675 


Buys  the 
Material  to 
Build   this 
House. 


DESIGN   No.  156. 

A  modern  two-story  house, 
up-to-date,  seven  rooms.bat h, 
reception  hall,  large  porch, 
handsome,  symmetrical. 
First-class  material,  interior 
all  clear  stock.  The  price 
within  the  reach  of  every- 
body. 


HOUSE  DESIGN  No.  156. 


$2. 


AA        Buys  com- 
^^   plete    set  of 
Blue  Prints 
for  either  of  these  designs. 


DESIGN  No.  160. 

A  Bungalow  design,  seven 
rooms.  bath,  plenty  of 
closets,  spacious  porch,  large 
rooms,  laid  out  on  strictly 
up-to-date  lines,  economical 
and  modern  construction, 
A  thoroughly  practical  house 
all  on  one  floor. 


$660 


Buys  the 
Material   to 
Build  this 
Bungalow. 


HOUSE  DESIGN  No.  160 


These  prices  Include  Blue  Prints,  Architect's, Specifications,  Full  Details,  Working  Plans  and  Item- 
ized list  of  Material.     Read  every  word  of  this  Wonderful  Offer. 

We  Save  You  Big  Money  on   Lumber  and   Building   Material! 

The  Chicago  House  Wrecking  Co.  is  the  largest  concern  in  the  world  devoted  to  the  sale  of  Lumber,  Plumbing,  Heating  Apparatus 
and  Building  Material  direct  to  the  consumer.  No  one  else  can  make  you  an  offer  like  the  one  shown  above.  We  propose  to  furnish 
you  everything  needed  for  the  construction  of  this  building  except  Plumbing,  Heating  and  Masonry  material.  Write  for  exact  details 
of  w"  •at  we  furnish.    It  will  be  in  accordance  with  our  specifications,  which  are  so  clear  that  there  will  be  nopossible  misunderstanding. 

Free  Book  of  Plans ! 

We  publish  a  handsome,  illustrated  book  containing designsof 
Cottages,  Bungalows,  Barns,  Houses,  etc.  We  can  furnish  the 
material  complete  for  any  of  these  designs.  This  book  is  mailed 
free  to  those  who  correctly  fill  in  the  coupon  below.  Even  if  you 
have  no  immediate  intention  of  building,  we  advise  that  you  obtain 
a  copy  of  our  FREE  BOOK  OF  PLANS.    It's  a  valuable  book. 

Our  Guarantee  ! 

Thi9  company  has  a  capital  stock  and  surplus  of  over 
$1,000,000.00.  We  guarantee  absolute  satisfaction  in  every  detail. 
If  you  buy  any  material  from  us  not  as  represented,  we  will  take  it 
back  at  our  freight  expense  and  return  your  money.  We  recog- 
nize the  virtue  of  a  satisfied  customer.  We  will  in  every  instance 
"Make  Good."  Thousands  of  satisfied  customers  prove  this.  We 
refer  you  to  any  bank  or  banker  anywhere.  Look  us  up  in  the 
Mercantile  Agencies,  Ask  any  Express  Company.  Write  to  the 
publisher  of  this  publication.     Our  responsibility  is  unquestioned. 


How  We  Operate: 

We  purchase  at  Sheriffs'  Sales,  Receivers'  Sales  and  Manufac- 
turers' Sales,  besides  owning  outright  sawmills  and  lumber  yards. 
Usually  when  you  purchase  your  building  material  for  the  complete 
home  shown  above,  elsewhere,  it  win  cost  you  from  50  to  60  per  cent 
more  than  we  ask  for  it.  By  our  "direct  to  you"  methods  we 
eliminate  several  middlemen's  profits.      We  can  prove  this  to  you. 

What  our  Stock  Consists  of : 

We  have  everything  needed  in  Building  Material  for  a  build- 
ing of  any  sort.  Lumber,  Sash,  Doors,  Millwork,  Structural  Iron, 
Pipe,  Valves  and  Fittings,  Steel  and  Prepared  Roofing.  We  also 
have  Machinery,  Hardware,  Furniture,  Household  Goods,  Office 
Fixtures,  Wire  Fencing— in  fact,  anything  required  to  build  or 
equip.  Everything  for  the  Home,  the  Office,  the  Factory  or  the 
Field.  Send  us  your  carpenter's  or  contractor's  bill  for  our  low 
estimate.  We  will  prove  our  ability  to  save  you  money.  WRITE 
US  TODAY,  p'ving  a  comnlete  list  of  everything  you  need. 


High  Grade  Bathroom  Outfits!     Hot    Water    Heating    Plants! 


.:/;■; 


■£^. 


A 


^ft. 


*w> 


Price  of  this  Bathroom  Outfit,  $37.50 


Strictly  new  and  as 
good  as  anyone  sells. 
We  have  everything 
needed  in  Plumbing 
Material.  Our  prices 
mean  a  saving  to  you  of 
30  to  CO  per  cent.  We 
can  easily  prove  it  if 
youwill  give  usa  chance. 

Here  is  an  illustration 
of  a  bathroom  outfit  we 
are  selling  at  $37,50. 
Your  plumber  would 
ask  you  about  $60.00  for 

Its    only    one  of  ten 


this  same  outfit.    This  is  a  positive  fact. 

other  complete  outfits  that  we  are  offering  at  prices  ranging 
from  $?5.00  to  $100.00.  Our  catalog  describes  them  in  detail.  You 
need  the  book  if  you  want  to  keep  posted  on  up-to-date  business 
methods.    Get  our  prices  on  Pipe  and  Fittings.     Write  us  today. 


We  furnish  new  complete  hot  water  heating 
outfits  at  half  the  usual  prices.  Our  proposi- 
tion includes  all  necessary  plans,  specifica- 
tions, blue  prints  and  detailed  instructions; 
s.->  that  any  ordinary  mechanic  handy  with 
the  use  of  tools  can  easi  1  y  install  it. 
You  can't  go  wrong  when  you  deal 
with  us.  We  stand  back  of  every 
sale.  You  send  us  today  a 
sketch  of  your  building  and  we 
will  make  you  a  proposition  tor 
furnish  you  a  complete  steam  or' 
hot  water  heating  outfit. 
We  also  have  hot  air  furnaces. 
Our  booklet  on  heating  plants 
tells  every  feature  of  the  heating  question. 
We  can  q  note  rad  iators  &  heaters  separately. 
Whet'.ier  you  buy  from  us  or  not  it  isa  valu- 
able book  for  you  to  own.    Write  us  today. 


feP 
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$5,000    FOR    A   NAME. 

Wo  have  spent  millions  of  dollars  ac- 
quainting the  public  with  our  wonderful 
i  nstitution  and  our  vast  stock  of  merchan- 
dise. Our  chief  difficulty  has  been  our 
failure  to  impress  the  fact  that  our  goods 
are  not  second-hand  but  generally  brand 
new  first-class  just  as  good  as  you  can  find 
anvwhere.  Our  name  misleads  thu  public 
If  we  could  find  a  name  broad  enou-h  to 
correct  these  fulse  impressions,  we  would 
willingly  pay  the  sum  of  $5,000,  provided 
we  adopted  the  name.  Send  us  a  sugges- 
tion, address 

Business  Manager's  Office.  Dept.  A40 
Chicago  House  Wrecking  Co.,    Chicagc 


Free  Publications! 

Write  For  Our  Catalog. 

Fill  in  the  coupon  to  tho  right  and  we 
will  send  such  literature  ns  host  suits 
your  needs.  Wo  publish  a  f>()0  pntro  mam- 
moth catalog  fully  illustrated,  giving  our 
business  history  and  showing  all  tho  vast, 
lines  of  merchandise  that  we  have  foe 
sale.  We  buy  our  goods  at  Sheriffs',  Re- 
ceivers' and  Manufacturers'  Sales.  Ask 
for  Catalog  No.  891,  Our  Hook  on  Plumb- 
ing and  Heating  Apparatus  contains  150 
pages  of  useful    information.      Our 


Send    Us   This    Coupon 

Chicago  House  Wrecking  Co  : 
I  saw  this  ad    in  Pop.  Elec. 
I  am  interested  i-. 


Book  of  Plans"  is  described  elsewhere 


Name 


in  t  his  advertisement. 

CHICAGO  HOUSE  WRECKING  CD. 
CHICAGO. 


To! 


*f 


Cc 
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Let  Electricity  Launder 

Your  Clothes 


The  biggest  week's 
washing  done  in  90 
minutes  at  a  cost  of 
only  3  cents  for 
electricity. 


A  Complete  Electric 
Laundry 

Made  in  different  sizes, 

adapted  for  any  house 

or  apartment. 

The  "THOR"  No.  1, 

or  family  size,  is  on 
casters,  will  go  through 
any  door,  and  can  be 
used  in  kitchen  or 
laundry.  Is  ready  to 
work  the  minute  it  is 
received  in  your  home. 


With  our  Three-Roll 
Electric  Wringer,  the 
"THOR"  will  wash 
and  wring  clothes  at 
the  same  time. 

Operated 

from  any  electric 

light 

fixture. 


The  cylinder  principle 
is  recognized  by 
people  that 
''know"  as  the 
only  perfect  way 
to  wash  clothes 
without     injury. 


Tied 
to  the 

Washtub 


This  Coupon  Brings  Free  Booklet 

There  are members  in  our  family  and  I  want  to 

read  your  free  booklet  telling  the  entire  story  "How  to  wash  and  wring 
clothes  by  electricity." 

Name 


Address  ..... 

HURLEY  MACHINE  CO.,  39  S.  Clinton  St.,  Chicago 


— —  No  matter  whether  you  do  your 
own  washing  or  have  it  done  by 
servant  or  washer-woman — if  you 
employ  the  old  melhods  you  are  tied 
fast  to  wash  tub  inconvenience — 
drudgery — loss   of  time  and    clothes. 


HURLEY    MACHINE   COMPANY 

39  S.  Clinton  Street,  CHICAGO 


PRICE  10  CENTS 


FISHING  FOR  OCEAN  CABLES 


MN  PLAI 
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ALICE  DOVEY,   WITH  LEW   FIELDS 


K3fclcaiCg^G»K?NO>OI-  ilCilO 


Vol.  II 


APRIL  1910 


YOUR  SALARY  WILL 

INCREASE  IF  YOU 

GRASP     THIS 


OPPORTUNITY 


E  L  F  A  c  .  k7T~  w,t« >* 


N  O  M        Hr- 

FOR      tri   , ^ 
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SERVICE 


'EAR 


MES 


IRON.'WOW 


At  a  cost  of  but  a  few  cents  per  issue  you  can 

learn  how  to  save  hundreds  of  dollars  in  your 

power   plant.     Practical   Engineer  will  inform 

you,  simply  and   plainly,  the  way  to   reduce 

your  fuel  expense,  stop  your  steam  losses  and 

many  other  ways  in  which  you  can  decrease 

your  operating  expenses.     It  is  brimful  of 

up-to-date,  straight-to-the-point  editorials, 

written  by  men  who  dig   right   into   the 

heart  of  power  plant  problems. 

The  January  Fuel  and  Furnace 
number  is  the  most  complete  and  practi- 
cal treatise  on  Combustion,  Fuels  and 
Furnaces  ever  printed.  This  issue  alone 
sells  for  50  cents,  but  if  you  accept  this  offer 
NOW  we  will  also  send  you  twenty-three  regu- 
lar issues  each  one  the  equivalent  of  a  book  of  two  hundred  pages.  But  that  is  not  all;  if 
you  mail  us  the  coupon  below,  before  our  supply  is  exhausted,  we  will  send  you  Practical 
Lessons  in  Electricity,  which  alone  sells  for  $1.50. 


/ 


25    BOOKS    FOR    $1.75 


s 


Practical  Lessons  in  Electricity  is  just  the  book  you  have  been  looking 

for      It  puts  the  prime  facts  of  electrical  knowledge  so  clearly  and  simply  that 

any  beginner  can  learn  from  it  easily  and  rapidly.      It  is  also  a  complete 

April     \°>\       manual  of  conveniently  arranged  information  of  great  practical  value  to 

Practical  X^<o\     the  experienced  electrical  man.     The  book  measures  6|  x  iof  inches, 

Engineer       \V\     contains  240  pages  printed  with  good  type  on  heavy  paper,  strong 

359  Dearborn  St.   \  ^\      ci0th  binding  and  so  attractive  in  appearance  that  you  will  be  proud 

to  have  it  in  your  library. 

Now  is  the  time  to  fill  out  and  mail  the  cou- 
pon  with  money  order  or  cash  for    $1.75. 
You  will  receive  by  return  mail  the  big 


CHICAGO,  ILL. 

For  the  enclosed  f  1.75,  send      \/Ov 
me   Practical  Engineer  for  two       v    /^ 
years  and  include  without  cost,  the  ^  "\^^ 
big  230  page  "Fuel  and  Furnace"       \  O 
number    and    Practical    Lessons      in       \     > 

Electricity,  which  i  understand  will  be    \N<r  X        Fuel  and  Furnace  number  and   rracti- 

sent  by  return  mail.  I  understand  that  my      NN^ 
money   will  be  cheerfully    refunded  on   re-       \       _ 
turn  of  book,  if  I'm  not  thoroug  ly  satisfied      \  »j 
with  my  bargain.  \    ^ 


Name. 


Address 


'< 


City State. 


Occupation. 


cal   Lessons  in  Electricity  and  your 

name    will   be    entered    to   receive 

Practical    Engineer    all    of   19 10 

and    1911.     If    after    reading 

three    numbers  you  are  not 

satisfied,  ask   us  for  your 

money — we    will    gladly 

send     it    back    on 

return  of  the  book. 


POPULAR  ELECTRICITY 


*20?°to*5<r 
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Go  in  Business  for  Yourself 


Let  Us  Send  You  a 


Little  Giant  Cleaner 

On  30  Days  Trial 


A  Little  Giant  Cleaner  should  pay  for  itself 
in  less  than  two  months,  out  of  the  profits  of  the 
business  after  paying  help  a*d  a^  exper^es. 
It  is  capable  of  earning  S2o0.00  to  $300.00 
profit  a  month  and  we  cannot  see  where 
a  possible  chance  for  anyone  that  buys  a  mach 
f  ail  to  make  big  money,  but  every  reason  w 
should  make  thousands  of  dollars. 

Give  Us  a  Chance  to  Help  You 

You  can  make  $2500  to  $3000  a  year  on  each  machine.  It  advertises  itself 
and  orders  for  work  come  pouring  in  so  you  should  be  busy  all  the  time. 

^^^^^^  "SET  :Sr 

mactnt  pS on'  h^maVke^ha^hL^^pl/ased  everybody,  met  with  such  immediate 
Access?  ?nd  made  so  much  money  as  the  house  cleaning  machine. 

Nothing  to  Compare  With  It. 

There  are  several  small  machines  on  the  market  for  home 
use  to  be  worked  either  by  hand  or  a  small  water  or  electric 
motor,  but  they  have  never  been  a  success  because  they  do 
not  have  power  enough  to  clean  wxth,  although  they  will 
draw  the  top  dust  from  the  room.  The  Little  Giant 
Cleaner  does  the  same  work  in  the  same  way  as  the  large 
machSes  costing  from  $2,000  to  $7,000  each.  It  has  die 
same  size  hose.  . 

We  have  seen  it  pull  out  pail  after  pail  of  dirt  from 
houses-dirt  that  was  impossible  to  remove  completely  by 
the  ordinary  means  of  beating,  etc..  W  hen  it  is  working 
on  the  streets,  the  dirt  and  filth  pouring  through  the  obser- 
vation glass  attracts  a  crowd  of.  people  that  look  with 
wonder.    They  would  not  believe  it  possible. 


A  Perfect  Wonder 


The  Little  Giant  reaches  every  crack,  corner  and 
crevice  of  the  floor;   the  cracks  in  the  wall,  the  ceiling 
and  mouldings.    It  cleans  and  renovates  bedding,  com- 
forts, blankets,   mattresses   and  pillows;  the  cracks  or 
crevices  in  wooc1  :n  and  iron  beds:  even  the  dust,  fuzz  and 
other  accumulate  in  tightly  coiled  woven-wire  sPnn§>s- 
I.  consists  of  a  powerful  gasoline  engine,  a  double 
acting  sue  "on  air  pump,  a  vacuum  condenser,  cold  water 
tank,  -lectric  spark  battery,  vacuum  gauge,  high-pressure 
suction  hose,  observation  glass  and  cleaning  tools-all 
properly  connected  co  as  towoil:  in  unison  and  give  the 
d-sired  results.    The  whole  is  erected  on  a  substantial 
four-wheel  wagon,  to  be  drawn  by  hand,  so  that  it  can  be 
moved  from  place  to  place. 


Our  Liberal  Offer -Pay  for  it  Out  of  Your  Profits 

because  right  here  in  Toledo  we  have  proved  this  by  our  own  actual  «P«"e~e 
We  have  such  Implicit  confidence  in  the  <"*^-~^2*3S  g  g£J 

sa  ffss  snpsss  raws  a-SSBBaBsar 

In  our  illustrated  boo*  we  five  toll  particular,  ..  to  how  ^T«»ta£™  tajtaj^ 
solicit  orders,  what  I  far  the  work  and  how  to  turn  eurj  n.  ,"1""      ••..ct.l„, •■  in 

money.     We  will  send  11  free.      Every  MnWttooi  «"»»  «h°  h»»  "*     *££&  |« 

"tar?  should  write  at  once  tor  this  book      » jpo.tof.  *»PjJ  ^"^pe'rlus  men 
will  show  you  how  you  can  become  independent  ai 
in  your  community 


Send  the  Cupon 
for  Fi  ee  Book, 
toll  informa- 
tion and 
(  ur  Eisy 
Terms.  v\<w 


McCreery  Manufacturing  Co. 

118  McCreery  Building 
Toledo,  Ohio 
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GOOD  PUBLIC  SERVICE  COMPANY  BONDS 

BEARING  5%  INTEREST 

can  be  selected  from  our  new  circular  of  Bond  Investments.  The  companies  whose  bonds  we  handle  can  show 
physical  property  more  than  sufficient  as  security  and  excellent  earnings  to  prove  that  the  companies  operate 
under  successful  managements  and  in  favorable  communities. 

We  quote  below  attractive  prices  on  two  corporation  bonds  of  merit. 

ECONOMY  LIGHT  &  POWER  COMPANY 

FIRST  5's.     Due  December  1,  1956 
Price  98  and  Interest 

This  company  owns  both  a  hydro-electric  and  steam  plant  in  Joliet,  III.,  which  city  and  surrounding 
territory  it  supplies  with  electricity  for  light  and  power.  The  net  earnings  at  the  present  time  are  over  2f 
times  the  interest  charges. 

CALIFORNIA  GAS  &  ELECTRIC  CORPORATION 

UNIFYING  AND  REFUNDING  5's.    Due  November  1,  1937 

Price  95  and  Interest 

The  purely  physical  property  of  this  company  is  estimated  to  be  worth  $65,000,000  or  nearly  double  the 
total  outstanding  bonded  debt.  The  company  serves  60%  of  California's  population.  Its  properties  comprise 
130,000  developed  electrical  horse  power,  14  gas  plants  and  the  street  railways  of  Sacramento,  Cal.  The  net 
earnings  are  more  than  twice  the  interest  charges. 

Full  information  regarding  bonds  on  request. 

N.  W.  HALSEY  &  CO. 

BANKERS 

152  Monroe  St.,  CHICAGO 

PHILADELPHIA 


NEW  YORK 


SAN  FRANCISCO 


Electrical    Securities 

The  stocks  and  bonds  of  first  class  ELECTRIC 
LIGHT,  POWER  and  TELEPHONE  companies  offer 
to  investors  generous  interest  returns,  combined  with 
a  high  degree  of  safety  and  promise  of  future  en- 
hancement in  value. 

We  have  made  a  particular  study  of  this  class  of 
securities,  and  we  invite  the  correspondence  and  in- 
quiries of  those  who  are   seeking  desirable  investments 


RUSSELL,  BREWSTER  &  CO. 

Members  of  New  York  and  Chicago  Stock  Exchanges 

111  Broadway,  New  York  137  Adams  St.,  Chicago 


mm 
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Will  You  Give  a  Home  Test  to 

Johnson's  Under-Lac 

at  our  Expense? 

WE  WANT  you  to  know  Johnson's  Under-Lac  by  actual  proof 
and  real  test.     One  trial  will  convince  you  how  far  superior  it 
is  to  shellac  or  varnish. 
How  much  simpler,  more  economical,  easier  and  more  satisfactory 

to  apply.  , 

Let  us  send  you  a  bottle,  free  and  prepaid,  and  our  illustrated 
booklet  "The  Proper  Treatment  of  Floors,  Woodwork  and  Furniture," 
which  answers  every  question  on  the  care,  preservation  and  beautifying 
of  every  wood  surface— is  full  of  valuable  hints  and  helps  on  home 
decoration. 

Johnson's  Under-La£ 

Imparts  a  beautiful,  brilliant  and  lasting  finish  to  floors,  woodwork  and 
furniture— over  surfaces  being  dressed  for  the  first  time,  over  dye  stains, 
filler  or  the  bare  wood;  over  an  old  finish  of  any  kind. 

You  know  the  fault  of  varnish.     It  is    thick,  sticky— dries  slowly 

in  a  mottled  way.  ,.,,-*  ■  i  i      i,-v« 

\  Under-Lac  dries  evenly  and  quickly — but  not  too  quickly,  like 

shellac  which  laps  and  crawls  and  dries  before  it  is  well  on.  Under- 
Lac  is  thin,  elastic — dries  hard  in  half  an  hour.     Use  it  for  any 
purpose  for  which  you  would  use  shellac  or  varnish.  _ 

>  Johnson's  Under-Lac  produces  a  splendid  permanent  finish. 

For  Linoleum  and  Oil  Cloth 

It  brings  out  the  pattern  to  best  advantage,  giving 

a  finish  as  glossyi  as   new;    protects   from   wear   and 

makes  cleaning  easy.       .     ,       '  .  .    ,,      . 

The  most  economical  because  it  goes  farthest 

%         and  lasts  longest.     Gallon  cans,  $2.50.     Smaller 


V 


s.  c. 

Johnson 

&  Son  \  ^c 

Racine, Wis.    '••.   ( 

I  accept  your 
offer    of  a  sample 
of  Johnson's  Under- 
Lac,  better  than  var-         \     ' 
nish      or     shellac;    also 
Booklet,    Edition  P.  E.  4, 
I  agree  to  test  the  sample 
and  report  results  to  my  paint 
dealer. 


cans  down  to  half  pints.     Write  today  for  the 
samples  and  our  book  of  Home-Beautifymg 
V        Suggestions,  Edition  P.  E.  4.     Clip  coupon 

<,.        or  take  down  address  now. 
••.  % 


Name. 


Address. 


S.  C.  Johnson  &  Son 
Racine,  Wis. 

"The  Wood  Finishing  Authorities' 
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Are  you  prepared  for  this  call— no  matter  from  which  department  it  comes?  Just  think  what 
it  would  mean  to  have  constantly  at  your  elbow  for  consultation,  an  expert  on  the  very  problems 
that  puzzle  you.     That's  just  what  you  would  have  in  the 

Cyclopedia  of  Applied  Electricity 

Six  Big  Volumes— Bound  in  Half  Morocco— 2,896  Pages  7x10  inches— Printed  on  special  paper  in  large, 
clear  type— 2,000  full  page  plates,  diagrams,  formulas,  etc. 

Written  by  thirty  ekpert  Electrical  Engineers,  the  biggest   men   in  the   profession!      It  is    a  working  guide   for   the    student   or   practical 
electrician,  and  a  ready  reference  for  the  expert. 

Examine  These  Books  at  Our  Expense 

...  1     .»_  .  I  _ :J 


^J 


3  that  the  books  are  just   what   you    want,  that  we  w,ll  send  them  to   you  by  prepa ^  "P'XTL  the   most 
books  5  days-examine  them  carefully,  test  them,  apply  them  to  your  every-day,work        If  satisfied  that  the  books  ere  the ^rnost 
complete    and    comprehensive    work    ever    published  on  electricity,  keep  them,  send  $2.00    w.thm    five  days  and  $2.00  a  month 
until  you  have  paid    $18.80,  the    special   introductory    price-the    regular    list    price   .9   $36  00       If    not  ".ted  to  your  needs, 
notify  us.       We  will  send  for  them  at  our  expense.      Fill    in   and    mail    the  Coupon  today— the  books  Will  be 

sent  you  at  once. 

IMPORTANT  SUBJECTS  TREATED  IN  DETAIL 

Electric  Wiring— Electric  Telegraph- Wireless  Telegraphy-Telautograph-Theory,  Calculation    Design  and   Con- 
struction of  Genfrators  and  Motors-Types  of  Dynamos  and   Motors— Elevators— D.rect   Current   Motors— Direct- 
Driven  Machine  Shop  Tools— Electric  Lighting-Electric  Railways— Alternating  Current  Motors-Single  Phase 
•Electric  Railway-Management  of  Dynamos  and  Motors-Power  Stations-Centra  Station  Eng.neer.ng— Storage 
Batteries-Power  Transmission— Alternating  Current  Machinery— Telephony-Automatic  Telephone-Wireless 
Telephony — Telegraphone,  etc.  ____^____________ 


fOs 


Special  Offer  If  You  Mark  and  Mail  Coupon  Promptly 

For  a  short  time  we  will   include,    as  a   monthly  supplement,    for  one  year     the 
TECHNICAL  WORLD   MAGAZINE.      This  is  a  regular  $1.50  monthly,  full  of 
Twentieth  Century  Scientific  facta,  written  in  popular  form.      Also  contains  the 
latest  discussions  on  timely  topics  of    invention,    discovery,     industry,    etc.         --- 

f4 


P.  E. 

4-10 
s.orc. 

Please   send 
me     Cyclo- 
pedia of  Ap- 
plied  Electric- 
ity      for      five 
days'  free   exam- 
i  nation.       Also  T. 
AV.  for    one  year.     I 
will  send  $2.00  within 
five     days    and  Sj.00  a 
month  until  I  have  paid 
f  18.80,  or    notify  you    and 
hold   th*    books   subject  to 
your      order.        Title   notto 


pass  until  fully  paid. 


American  School  of  Correspondence 


Name  . 
Address- 


CHICAGO,  U.  S.  A. 


Occupation. 
Employer 
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TEN  THOUSAND  TELEGRAPHERS  WANTED 

by  railroads,  commercial  companies  and  Wireless  Companies.     Only  schools  in  America  teaching 


We  operate  fifteen  Wireless  Stations.     Main  Line  R.  R.  Wires  in  each  of  our  Institutes 
Supervised  by  R.  R.  Officials.     Write  for  prospectus. 
NATIONAL     TELEGRAPH     INSTITUTE 
CIHCIHHATI,  OHIO  PHILADELPHIA,  PA.  MEMPHIS,  TENN.  DAVENPORT,  IOWA  PORTLAND,  ORE.  COLUMBIA  S  C 


IfYOU  Would  Be 
n  Successful 


MEMORY 

the  BASIS 

of   All 

KNOWLEDGE 

You  are  no  greater  intellectually  than  your 

^        memory    bend  today  for  my  free  book  ''How  to 

r     Remember  —Faces,  IS  ames,  Studies— Develops  Will, 

Concentration,  Self-Confidence,  Conversation,  Public 

Z. Speaking.  Increases  income.  Sent  absolutely  free— Address 

DICKSON  MEMORY  SCHOOL,  929  AUDITORIUM  BLDG.,  CHICAGO 


THE 
KEY- TO 


The  new  method  of  drugfess  healing 
EARN  $50  TO  $100  PER  WEEK 

Our  free  book  tells  how  you  can  learn  to  detect  dis- 
ease and  remove  the  cause  by  Howard's  method  of  Spinal 
Adjustment.  Positively  the  mostsimple,direct,advanced 
and  scientific  method  of  drugless  healing.  Based  on  un- 
erring natural  laws.  Anyone  can  understand  it;  learned 
in  spare  time.  Improve  your  social  prominence  and 
financial  standing  Start  now  on  the  road  to  honor  and 
success.  Write  f  or  freebookandspecial  scholar  ship  offer 

NATIONAL  SCHOOL  OF  CHIROPRACTIC 
•-"?*?  v/_  Copgress  St.,  Dept.  8     Chicago,  III. 


LEARN  WATCHMAKING 

AT  THE 


By  our  profit  sharing  plan.  We  teach  the 
most  modern  methods  of  Watchmaking, 
fj-ngraving,  and  Jewelry  Repairing.  In- 
dividual instructions.  Positions  for  gradu- 
ates. Endorsed  by  leading  jewelers.  Write 
for  our  free  catalogue. 

Chicago  School  of  Watchmaking 

Dept.  30,  Bush  Temple,  CHICAGO 


100  Men  Wanted  to  Learn 

Wireless— Big  Demand 


J, 


for  Wireless  Operators  on  land  and  sea.  Earning1  big1  salaries. 
Expert  Technical  Instructions  in  all  branches-  Continental  and  Morse 
codes  taught  Springj  session  now  commencing.  Special  Rates. 
Alsoj  correspondence  course.    Write, 

INTERNATIONAL  WIRELESS  SCHOOLS 
Suite  620 171  Washington  St.  Chicago,  III. 


YOUNG  MEN 
WANTED 


Learn  Telegraphy 


Honest  Guarantee 
of  Position    v. 


and  other  branches.  Few  months 
practice,  day  or  evening,  leads  to 
steady,  good  paying  position,  If  you  knew  the  urgent  demand  on  us 
from  railroads  and  telegraph  companies  for  graduates  you  would 
come  at  once.  We  invite  investigation.  Established  1897.  Terms 
reasonable.    Write  for  full  particulars. 

MiJwaukge^^r-lnslifufe^SK'Milwaukee.Wis. 


Telegraph 


AUTOMOBILE  ENGINEER- 
j  ING  and  DESIGNING 


A  great,  new  and 
uncrowded  profes- 
sion for  men  has 
been  created  by 
the  wide  use  and  manufacture  of  the  Automobile,  and 
its  accessories.  Our  school  is  the  only  institution  de- 
voted exclusively  to  the  instruction  of  Chauffeurs, 
Owners  and  Designers  in  all  that  pertains  to  the  man- 
ufacture, operation  and  maintenance  of  every  well 
known  car.     We  teach  you  by  mail. 

New  York  School  of  Auto  Engineering,  New  York  City 

P^g^By  affiliation  with  the  New  York  School  of 
'MP*^  Auto  Engineering,  and  under  our  Co-oper- 
ative Educational  Plan,  we  offer  you  this  complete 
course  in  Automobile  Engineering  without  a  cent  of  cost — 
only  a  slight  service  is  required.  Why  not  send  a 
postal  today  and  receive  full  information? 

THE  PEOPLES  UNIVERSITY 

P.   O.  Box    824,    University    City,    St.  Louis,    Missouri 


Learn  Telegraphy 


At  My  Practical  School.  Demand  for  oper- 
ators from  Railroads  and  Wireless  Co's  greater 
than  supply.  Graduates  assisted.  We  occupy 
our  own  large  modern  building.  R.  R.  train  wire 
and  complete  wireless  station.  Endorsed  by 
Railroad  and  Western  Union  Officials. 
Teachers  are  practical  experts.  Living  expenses 
earned.  Easy  payments.  Correspondence  courses 
if  desired.  Catalogs  Free.  GEORGE  M.  DODGE, 
Pres.,  Dodge's  Institute,  21st  Street,  Talparaiso. 
Indiana.     Established  1874. 


STAMMER 


Attend  no  other  school  until  you  hear  from' 
me.  Largest  stammering  school  in  the  world 

i  curing  by  the  improved  natural  method.  No 
smg-songing  or  time-beating  methods.  Beau- 

|  tif ul  88  page  book  and  special  rates  sent  free. 

Lee  Wells  Millard,  President,  NORTH-WESTERN  SCHOOL 
FOR  STAMMERERS,  Inc.,  919  First  St.,  Milwaukee,  Wis. 


SPANGENBERGS 
PRACTICAL 

ARITHMETIC 
Self-Taught 


ARITHMETIC  ^ght 

A  plain,  easily-understood  volume  for 
ALL  who  have  not  had  the  opportunity 
of  learning  this  subject  thoroughly,  or 
who  have  forgotten  what  they  once 
learned.  257  pages.  REQUIRES  NO 
TEACHER.  This  great  Cf\  Canic 
little  book  sent  postpaid  for  wv  wCIIJdj 
(stamps  accepted)  leather  binding,  $1. 
GEO.  A.  ZELLER  BOOK  CO.,  Est.  1870. 
4464  W.  Belle    Place,    St.  Louis,  MO. 


Earn  $60  to  $140  Month 


Hundreds  of  positions  open  for  steam 
railway  Firemen  and  Brakemen, 
and  electric  railway  Motormen  and 
Conductors.  Experience  unneces- 
sary. Write  immediately  for  full  par- 
ticulars stating  position  desired. 

RAILWAY  ASSOCIATION, 

319Dwigbt  Bldg..  Kansas  City,  Mo. 


DEAF 

OR 

HARD 

OF 

HEARING 


«W  READ  ™E  LIPS 

and  comprehend  every  word  spoken 
without  hearing  a  sound.  Discard 
ear  trumpets  and  mechanical  de- 
vices of  every  description. 

Write  for  Free  Treatise  on  Li}  Reading 

The  Lip  Reading  Institute 

Box  No.  191  CLEVELAND.  O. 


ELECTRICITY 
PRACTICALLY*™  INDIVIDUALLY 

TAUGHT 


Through  the  medium  of  tools  and  machinery. 
You  are  qualified  in  a  few  months  under  the 
guidance  of  skilled  instructors  in  the  largest 
and  best  equipped  electrical  school  in  the  U.  S. 
to  occupy  a  responsible  position  in  the  elec- 
trical field  or  to  enter  into  an  electrical  con- 
tracting business  of  your  own.  Write  or  call 
for  Prospectus. 

NEW  YORK  ELECTRICAL  SCHOOL 

40  West  17th  Street  New  York  City 


■ 


POPULAR  ELECTRICITY 


Free,  Send  Today 

For  Our  New 

Illustrated   Catalog 
of  Electrical  Books 

Containing  descriptions   and  illustrations 

of  up-to-date  books   you   need  to   increase 

your  knowledge  of  Electricity.  Also   full 
particulars  regarding  our 

Special    Offer 

An  Electrical  Library  Free 


Popular  Electricity  Book  Dept. 


1252  Monadnock  Block 


CHICAGO,  ILL. 


LEARN  TO  RUN  X  REPAIR 

AUTOMOBILES 


va 


TS 


EAKN 
BIG 


Demand  for  Trained  Men  | 
far  exceeds  the   supply. 
Work  pleasant..    You 
can  learn   all  in  eix 
weeks.     Every 
man  wanting  j 
to  own  an  Au- 
tomobile,    be- 
come a  chauf- 
fer, expert  re- 
pairer, agent  | 
or  desiring  to 
learn    any 
branch  of  the 


MONEY      Automobile  business! 
should  take  our  practical  course.    Fine  opportu- 
nities for  young  men.    Send  for  our  catalog. 
KANSAS  CITY   AUTOMOBILE  SCHOOL, 
(Largest,  Best  Equipped  Antomoblle  School  in  America) 
»  2157  E.  15th  Street,  Kansas  City,  Mo. 


Traveling  Salesmen  Earn  the  Biggest  Salaries  of 

I any  cla  s  of  men  in  the  world.  Over  600,000  employed 
in  the  United  States  and  Canada.  The  demand  for 
<?ood  Salesmen  exceeds  the  supply.  We  will  teach  you 
to  be  one  by  mail  and  as<d  t  you  to  secure  a  good  posi- 
tion through  our  FREE  EMPLOYMENT  BU- 
REAU. We  receive  calls  for  thousands  of  Salesmen 
and  have  assisted  thousands  of  men  to  secure  good  posi- 
tions or  better  salaries.  A  great  many  of  our  graduates 
who  formerly  earned  $25  to  $75  a  month,  have  since  earn- 
ed from  $100  to  as  high  as  $500  a  month  and  expenses. 
Hundreds  of  good  positions  now  open.  If  you  want  to  secure  one 
of  them  or  increase  your  earnings,  our  Free  Book,  "A  Knight 
of  The  Grip"  will  show  you  how.  Write  or  call  for  it  today. 
Address  nearest  office. 

DEPT.  428     RATIONAL  SALESMEN'S  TRAINING  ASSOCIATION 

Chicago,  New  York,  Kansas  City,  Minneapolis 

San  Francisco.       Atlanta.  U.  S.  A. 


Prof- 
itable 

OUR     ^^^  ^^^ 

home  ^ ^^^       TRADE 

is  by  practical  working-  ideas  instead  of  books — as  taught  by  the 
Coyne  National  Trade  Schools.  Takes  but  a  short  time  to  learn, 
saves  three  or  four  years  that  would  otherwise  have  to  be  spent 
as  an  apprent'ce — and  makes  you  independent  for  life — no 
woman  or  machine  can  take  away  your  position. 

The  Most  Profitable  Trades  are  Those  of 

Plumber,  Electrician  and  Bricklayer 

Skilled  workmen  are  in  great  demand  everywhere  and  hundreds 
of  ou*  graduates 

Earn  $5.00  to  $8.00  per  Day 

"We  give  each  sudent  practical,  individual  instruction  under 
actual  working  conditions. 

Equipment  and  methods  far  ahead  of  other  institutions.  Enter  at 
any  time— at  any  age.  Drawing  and  estimating  are  included  with 
each  trade,  enabling  you  to  take  the  best  positions  or  start  in  busi- 
ness for  yourself.  We  assist  graduates  to  profitable  positions.  Start 
today.  We  have  a  course  in  Mechanical  Drafting  that  you  can 
take  at  the  school  or  at  home.  Sent  FREE— Our  large  Illustrated 
Catalog  giving  full  particulars  of  our  entire  instruction.  Write  for 
it  today  and  start  on  the  road  to  independence  and  a  large  income. 
Address  me  personally. 

L.  L.  COOKE,  Director  in  Chief 

Coyne  National  Trade  Schools 


1736  N.  Ashland  Ave.,  Cor.  Wabansia  Ave. 


CHICAGO,  ILL. 


LEARKT«EAUTOMQ51LE 
BUSINESS 


$  log  T0 

$175 

WJNIHUf 


I 


The  Chauffeur  travels  just  as  far  as  the  owner,  sees  a/ftrie 
scenes  and  is  paid  well  for  it.  Demonstrators.  Inspectors, 
Testers,  Repairmen  and  Assemblers  have  plesent  employ- 
ment at  good  salaries.  All  are  in  great  demand  because  of 
the  rapid  growth  of  the  automobile  business  and  lack  of. 
skilled  men.  Our  correspondence  course  covers  mechanism, 
operation  and  repairing  and  equips  you  to  All  any  of  these 
positions.    You  study  in  your  spare  time. 

Rates  reasonable.    Write  today  for  particulars. 

CLEVELAND  AUTOMOBILE  SCHOOL 
2161  East  9th  Street 


CIVIL  SERVICE 


Government  positions 
pay  well.  Our  course 
of  mail  instruction  will 
quickly  fit  you  to  take 

and  pass  the  competitive  examinations.      Study    in 

your  spare  time  and  in  your  own  home. 

The  Home  Correspondence  School,  Springfield,  Mass. 

HS^^B*By  affiliation  with  The  Home  Correspondence 
i^S^F  School,  and  under  our  Co-operative  Educa- 
tional plan,  we  offer  yon  this  complete  course  in  Civil 
Service  Training  with, ml  a  cent  of  cost — only  a  slight  ser- 
vice is  required.  Why  not  send  a  postal  today  and 
receive  full  information? 

THE  PEOPLES  UNIVERSITY 

P.    O.    Box    823    University   City,    St.    Louis,    Missouri 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  AdYertisers. 


POPULAR  ELECTRICITY 


L 


earn 


Wireless 


DON'T  BE  BEHIND 
THE  TIMES 

Get  In  touch  with  things  of  To-Day. 
will  help  To-Morrow. 


It 


The  Demand  for  Trained  Men  is  greater 
than  the  Supply. 

Be  Prepared :    Don't  Delay. 


We  are  the  Leading  and  Pioneer  School 
in  the  World  in  the  Instruction  of 

WIRELESS  ENGINEERING 


Practical   and   Individual    Instruction   in 

WIRELESS  TELEGRAPHY 
AND  TELEPHONY 


Graduates  fully  qualified  to  accept  posi- 
tions as  Wireless  Operators, 

ENGINEERS,   DRAFTSMEN, 
INSPECTORS 


EXPERT   INSTRUCTORS, 

DAY  AND  EVENING 

CLASSES 


A  cordial  invitation  extended  to  all  to 
visit  our  Institute. 


Catalogue  and  schedule  of  rates  mailed 
upon  application  to 

The    American 
Wireless  Institute 

114  Fifth  Ave.,  New  York,  N.  Y 


The  Biggest 
Help 

To  any  business  is  a  good  Advertising 
Agency.  Yet  its  service  costs  the  client 
nothing — if  the  agency  is  efficient.  Oth- 
erwise it  may  cost  a  good  deal. 

We  don't  attempt  to  run  your  business. 
We  don't  know  how.  What  we  profess 
to  know  is  advertising,  and  how  that 
motive  power  may  be  applied  to  your 
business — with  results. 

Is  your  advertising  successful  ?  Does 
it  reach  the  ciass  you  seek  to  interest  ? 
Is  it  convincing?  If  it  lacks  one  or  more 
of  these  essentials,  let  us  confer  with 
you,  by  mail  or  in  person. 

Wm.  D.  McJunkin 
Advertising  Agency 

167  Dearborn  St.,  Chicago 


Are  You 

Acquainted  with 
/fodem  Mic/iinery 

a  monthly  journal  devoted  to  the  manufacture  of 

machinery? 

Acder/i  Wachinenf 

contains  articles  on  pattern-making,  foundry- 
practice  and  machine  shop  work  in  every  issue. 
These  articles  are  written  by  men  of  wide  experi- 
ence in  their  respective  industries.  They  tell 
about  the  latest  methods  of  machinery  manufac- 
ture, in  a  way -which  is  both  interesting  and 
instructive. 

/fcder/i  /fac/iineri/ 

Is  the  only  journal  in  the  country  which  publishes 
articles  covering  all  of  the  industries  connected 
with  the  manufacture  of  machinery  in  every  issue. 
The  subscription  price  is  only  $1.00  per  year. 
You  cannot  afford  to  do  without  it. 

Write  today  for  a  list  of  valuable  premiums  which 
we  give  free  with  one  years  subscription.  We 
pay   a   very  liberal   commission    to    solicitors. 


961  Monadnock  Block,  CHICAGO 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


BEST  and  simplest  treatise  for  am- 
ateurs or  experienced  operators. 
Complete,  thorough,  up-to-date.  Con- 
tains all  necessary  information  for 
successful  experiments  or  practical 
"wireless"  work.  180  pages,  87  illus- 
trations. Handsome  stamped  cloth 
covers.      SI. 00. 

ANEW  book  of  unusual  value.  Is 
a  complete,  practical  guide  for  the 
beginner,  imparting  a  thorough,  com- 
prehensive knowledge  of  electricity  and 
showing  how  to  apply  such  knowlccp;e 
in.  a  practical  way.  443  pages,  fully 
illustrated.   Handsome  cloth.   SI. 25. 


Willi 


lit 


SPLENDID  for  beginners.  3  vol- 
umes in  one;  Electricity,  Magnet- 
ism, Voltaic  Electricity.  Explains  ts 
subjects  simply  and  clearly,  illustrat- 
ing the  principles  presented  with  en- 
tertaining experiments  easily  performed 
at  home.  283  pages,  profusely  illus- 
trated.    Cloth.     S1.00. 


A  RELIABLE,  practical  guide  for 
beginners  or  electrical  workers, 
showing  the  latest  and  most  approved 
methods  of  installing  work  of  all  kinds 
tc  comply  with  the  safety  rules  of  the 
National  Board  of  Underwriters,  in- 
cluding valuable  hints  for  electrical 
inspectors.  250  pages,  over  100  illus- 
trations. Gold  stamped  limp  leather. 
SI.  50. 


m 


A  COMPLETE,  up-to-date, 
thoroughly  reliable  manual  of 
useful  information  for  all  desiring  a 
practical,  non-technical  work  on  elec- 
troplating and  electrotyping.  Includes 
all  necessary  tables,  electrical  rules, 
formulae,  etc.  178  pages,  50  illustra- 
tions. Gold  stamped  limp  leather. 
SI.  50. 


^0 


5^  /I  COMPLETE  M4NU4L  * 
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A  COMPREHENSIVE,  concise 
treatise  for  study  or  reference,  ex- 
plaining fully  all  practical  armature 
windings  in  detail,  illustrating  both 
theoretical  principles  and  shop  prac- 
tice, with  everything  necessary  to  an 
intelligent  understanding  of  the  sub- 
ject. 230  pages,  fully  illustrated.  Full 
Persian  Morocco.     $1.50. 

A  CLEAR,  terse,  comprehensive 
work  on  the  construction,  care 
and  management  of  telephone  systems, 
including  testing  and  clearing  of 
"trouble,"  with  special  data  on  Farm 
telephones  of  great  value  to  builders  and 
promoters  of  rural  lines.  170  pages, 
illustrated.     Strong  cloth.     SI. 00. 

ONE  of  the  most  valuable  works  for 
the  amateur  or  practical  electric- 
ian. Presents  a  wonderfully  interest- 
ing series  of  experiments,  explaining 
just  how  to  conduct  them  and  also  how 
to  construct  the  apparatus  required 
with  inexpensive  materials  and  tools 
easily  obtained.  Simply  written,  fully 
illustrated.  204  pages.  Stamped 
cloth.     S1.00. 


A 


THOROUGH,  practical  instruc- 
•  tion  book  containing  everything 
necessary  to  the  study  of  telegraphy, 
arranged  in  easy  lessons,  including 
experiments  in  electricity  and  mag- 
netism with  which  operators  should  be 
familiar.  170  pages,  fully  illustrated. 
Cloth.     SI. 00. 


The  More  You 

Know 

The  More  You  re 

Worth 

to  yourself  and  others,  and  the  more 
fun  and  profit  you  get  out  of  your 
daily  work  and  amusements. 

Here's  a  list  of  books  that  will  give 
you  a  practical  working  knowledge 
of  electricity  in  its  various  appli- 
cations. 

They'll  help  you  in  your  studies, 
enable  you  to  conduct  new  and 
more  interesting  experiments,  en- 
hance your  value  to  your  employer 
and  increase  your  earning  power. 

Each  book  covers  its  particular 
subject  thoroughly  and  concisely,  is 
written  in  "plain  English,"  fully 
illustrated,  and  offered  at  a  price 
within  the  reach  of  all.  We  prepay 
shipping  charges. 

Liberal  Special 
Offer 

Furthermore,  in  order  to  acquaint  every 
reader  of  Popular  Electricity  with  our  Book 
Department,  for  the  next  thirty  days  we 
will  give  you  free  with  each  purchase  of 
these  books  amounting  to  $2.00  or  over, 
your  choice  of  a  Handy  Electrical  Diction- 
ary or  Practical  Compend  of  Electricity. 

The  Dictionary  is  considered  the  best 
work  of  its  kind.  Has  224  pages,  margin 
indexed,  containing  over  4,800  definitions 
with  7  pages  of  diagrams.  The  Compend 
is  a  wonderful  little  hand  book  of  272  pages, 
116  illustrations,  covering  the  ordinary  ap- 
plications and  appliances  of  electricity,  with 
wiring  diagrams,  condensed  glossary  of 
terms,  telegraphic  code,  useful  tables,  etc. 
Both  books  are  vest  pocket  size,  enabling 
you  to  have  them  "on  the  job"  when 
wanted,  with  strong  cloth  binding. 

On  a  purchase  of  $3.00  or  over  you  can 
get  10%  discount  and  choice  of  these  books. 
On  $4.00  or  over  10%  discount  and  both 
books. 

Of  course,  we  won't  make  much  on  this 
offer,  but  we'll  have  a  chance  to  demon- 
strate the  value  of  our  Book  Department  to 
you.     It's  your  future  business  we're  after. 

Remember,  the  time  of  this  special  offer 
is  limited,  so  make  your  selections  early 
and  send  in  your  order.  You  really  can't 
afford  to  overlook  this  opportunity. 
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POPULAR  ELECTRICITY  BOOK  DEPARTMENT 

Monadnock  Block,  CHICAGO,  ILL. 

Ask  for  our  illustrated  Book  Catalog— it's  free 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 
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The  Mail  Wanted 


There  is  a  place  any  time  for  the  man  who  is  master  of  business — for  the  man  who  knows  not  only  the  task 
under  his  hand  but  the  things  that  depend  upon  it.  Your  value  to  your  employer  or  your  business — the  number  of 
places  ready  for  you,  is  in  exact  proportion  to  the  definite,  practical  knowledge  you  can  bring  with  you. 

No  Matter  What  Branch  of 
Business  YOU  Are  in 

the  American  School's  new  Cyclopedia  of  Commerce  —  a  complete 
reference  library  of  practical  Business  Knowledge  in  ten  big  volumes — 
will  put  within  your  reach  at  any  moment  all  the  facts  connected  with 
your  work.  It  will  perfect  you  in  the  closer  knowledge  of  your  depart- 
ment, will  familiarize  you  with  the  work  of  other  departments — will  give 
you  a  broad  survey  of  general  business  procedure.  For  the  man  who  is 
ambitious  to  be  a  big  business  man — for  the  executive  who  desires  to 
more  intelligently  check  and  guide  the  work  of  those  below  him,  this  great 

Cyclopedia  of  Commerce 

Accountancy  and  Business  Administration 

consisting  of  ten  handsome  volumes, 
over  3,500  pages,  1900  illustrations,  page  plates,  etc., 

is  an  ever-reliable,  always  dependable  help  in  every  problem.  No  such  complete  and 
yet  instantly  accessible  digest  of  Business  Knowledge  was  ever  compiled  before.  The 
question  that  puzzles  you,  the  emergency  that  confronts  you,  can  be  quickly  solved 
with  the  help  of  these  books. 


What  You  Can  Grasp 

VOLUME  I — Business  Organization,  Advertising:, 
Sales,  Collections,  Credits,  Shipping:,  Export 
Shipments,  Business  Statistics,  etc. 

VOLUME  II — Purchasing  and  Stores,  Catalogues, 
Time  Keeping,  Cost  Analysis,  Shop  Manage- 
ment, Practical  Manufacturing  Methods,  etc. 

VOLUME  III —Commercial  Law,  Banking,  Clear- 
ing House  Methods,  Partnerships,Corporations, 
Securities,  Contracts,  Leases,  etc. 

VOLUME  IV— Methods  of  Bookkeeping,  Princi- 
ples of  Accounting,  Trial  Balance,  Corporation 
Methods,  Voucher  Systems,  etc. 

VOLUME  V  —  Special  Accounting,  Systems,  In- 
ventories, Stock  Brokerage,  Recording  and 
Billing,  Handling  Bankruptcy  Proceedings,  etc. 

VOLUME  VI  — Auditing,  C.  P.  A.  Requirements, 
Corporation  Accounting,  Corporate  Business, 
Specialized  Forms  forCorporation  Auditing,etc. 

VOLUME  VII  —  Banking,  Savings  and  Safety 
Deposit  Accounting,  Publishers'  Accounting, 
Iristallme-nt  Sales  and  Collections,  Advertising 
and  Subscriptions,  Practical  Accounting  Prob- 
lems, Magazine  Records,  etc. 

VOLUME  VIII— Brewers'  Accounts,  Retail  Store 
Accounting,  Mail  Order  Business,  Follow-up 
Systems,  Stock-Keeping,  Classifying  Costs,  etc. 

VOLUME  IX  —  Insurance,  Real  Estate,  Loans, 
Abstracts,  Contractors'  and  Insurance  Accounts, 
Cost  Keeping,  Agency  Organization,  etc. 

VOLUME  X — Department  Store  Acconnts,  Store 
Management,  Hotel  and  Club  Accounting,  Com- 
mission and  Brokerage,  Trade  Discounts,  etc. 

INTRODUCTORY  OFFER   COUPON 


American  School  of  Correspondence:         p-  E-  *-'10 
Please  send  set  Cyclopedia  of  Commerce,  Accountancy 
and  Business  Administration  for  5  days'  free  examina 
tion.     Also  Technical  World  for  1  year.      I  will  send  $2 
within  5  days  and  $2  a  month  until  I  have  paid  $24.00, 
or  notify  you  and  hold   the  books  subject  to    your  order 
Title  not  to  pass  until  fully  paid. 

Name ; 

Address 

Occupation 

Employer 


PVaa     P'v'imin<if'i/\n        Test  the  value  of  these  books  in  your  work — 

rree  examination.   take  no  risk>  but  siinplv  send  ^  coupon. 

Examine   the    10  big  volumes  thoroughly 
for  5  days  —  measure  for  yourself  the  benefits  you  can  derive  from  them  —  the 
new  avenues  to  power  and  position  they  open  up  for  you.     If  you  are  not  con- 
vinced, you  need  not  spend  a  single  penny  on  them.     If  you  do  need  them, 
the  payment  is  made  easy  and  convenient  for  you — and  in  addition  you  will 
receive,  as  a  monthly  supplement,    the  Technical  World  Magazine  for 
one  year.    Read  the  coupon,  then  sign  and  mail  it  today. 

AMERICAN  SCHOOL  OF  CORRESPONDENCE 


CHICAGO,  U.  S.  A. 
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Do  You  Love  the  Old  Songs? 

Do  you  want  "Heart  Songs"  on  your  piano  the  year  round — elegant, 
refined  in  appearance,  inviting  you  in  spare  moments  to  play  or  sing  the  piece 
most  suitable  to  your  mood,  whether  a  rollicking  sea-song  or  the  tenderest 
lullaby  ?  Do  you  want  these  famous  old  songs  that  have  come  down  through 
the  ages,  gathered  in  a  handy  volume  that  may  be  referred  to  at  any  time, 
bound  in  a  handsome  and  serviceable  manner,  opening  flat  like  a 
hymn  book  ?  Do  you  want  a  music  book  of  the  kind  and  quality 
that  will  be  treasured  in  the  home  and  handed  down  as  a  family 
heirloom  ?  Do  you  want  to  know  just  what  25,000  music- 
loving  people,  like  yourself,  have  selected  as  the  best  four 
hundred  songs  ?  Do  you  want  your  boys  or  girls  to 
make  their  "  progress"  in  music  lessons  an  unending 
pleasure  to  yourself  as  well  as  affording  them 
a  most  valuable  education  ?  Such  a  book 
is    "  Heart    Songs "    acknowledged    by 


The 

Prize 

Awards 

made  in   the 

compiling  of 

this   book  were 

conferred    by    the 

well-known    and    popular 

composer,    Victor    Herbert, 

and  Director  Chadwick,    of  the 

New  England  Conservatory  of  Music 


highest     musical     authorities    as    the 

most    comprehensive    and    correct 

volume    of    old     songs      ever 

issued.     No   music  library 

is   complete  without  it. 


Over  512 
Large 
Pages 


Over  400  complete 
Songs  with 
,     Words  and 
Music 


YES! 


HERE  IS  OUR  OFFER 

Heart  Songs  must  be  seen  to  be  appreciated.  If  your 
book  store  does  not  have  it,  fill  in  the  coupon,  giving  name 
of  your  dealer,  and  we  will  send  a  book  to  you  through 
him  for  your  inspection.  It  costs  us  money  to  do  this, 
but  we  have  so  much  faith  in  the  book  itself  that  we  know 
if  this  advertisement  has  interested  you  to  the  extent  of 
asking  us  to  let  you  see  a  copy,  it  will  practically  sell  itself, 
and  a  lot  more  to  your  friends. 

Handsomely  bound  in  Gold  and  Garnet 
with  illuminated  cover.   Price  $-.•"><>  net 

CHAPPLE  PUBLISHING  CO.,  Ltd.,  Boston,  Mass. 

Kindly  send  mo  through 

(dealer's  name) 
(address) 

a  copy  of  "Heart  Songs"  for  inspection.  If  it  fulfills  the 
promise  of  your  advertisement  I  want  it. 

Name 

Address 

If  you  prefer  you  can  omit  the  dealer's  name  and  enclose 
$2.50  direct  to  us.  We  will  return  your  money  if  the  book  is 
unsatisfactory. 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


An  Interesting  Proposition 


As  adopted  by  the  fire  un- 
derwriters of  the  United 
States.  Contains  the  Na- 
tional Electric  Code  ex- 
plained with  numerous 
illustrations,  with  the  neces- 
sary tables  and  formulae 
for  outside  and  inside 
wiring  and  construction 
for  all  systems.  Over 
150,000  Copies  Sold. 


Up-to^^date  and  most  com- 
pleteXbook  on  "Wireless" 
yet  pub  \lished.  Full  direc- 
constructing  ex- 
sets,  and  various 
winding  spark 
sizes  and  di- 
tuning  of 
tions,  etc. 
Station 
rules,  with  codes,  X  etc.. and 
several  chapters  V  on  wire- 
less telephony.  \  All  in 
simple  language.  X  200 
pages,  fully   il   \  ius. 


sawa 


You  Can  Have  Your  Choice 

of  these  Practical 
Books  on  Electricity-— 
the  best  of  their  kind 
—with  a  Handy  Elec- 
trical Dictionary  (see 
small  cut)  containing 
over  4800  electrical 
terms  and  phrases 
with  7  pages  of  dia- 
grams— if  you  will 
send  us 


One  Paid  Yearly 


To  Popular  Electricity 


in 
tain- 
tricity, 
Electric- 
net  ism. 
simply   ex- 
For   the   be- 
in  the  Electrical 
this  book  is  what 
want.      Over  280 
es  fully  illustrated. 


One  of  the  latest  and 
most  valuable  works  on 
electricity  for  the  ama- 
teur or  practical   electri- 
cian published.  Tells  you 
in  easily  understood  lan- 
guage everything  you  should  know 
about  various  electrical  instruments 
and  apparatus  of   all    kinds,  with 
instructions  for   conducting  inter- 
esting  experiments   with    inexpen- 
sive materials  and  tools  easily  ob- 
tained. 206  pages,  fully  illustrated. 

Remember — we  cannot  give  vou  these 


AT  ONE  DOLLAR 

(Canada  $1.35,  Foreign  $1.50) 

And  25c  additional  to  cover  packing  and  ship- 
ping charges  on  the  books. 

The  subscription  must~be  for  some 
one  not  already  a  subscriber  to  POPU- 
LAR ELECTRICIiY  and  your  own  sub- 
scription will  not  do.  We  give  you  the 
books  for  getting  us  a  new  subscriber— 
not  for  subscribing  yourself. 

POPULAR  ELECTRICITY  appeals  to 
all  classes  of  readers — has  something  of 
interest  for  everybody.  Your  friend — 
neighbor — business  associate — fellow  em- 
ploye— any  one  of  the  people  with  whom 
you  come  in  contact — only  needs  to  have 
you  call  attention  to  our  magazine  to  be- 
come interested  and  give  you  a  subscription. 

A  few  minutes  work  will  win  you  the  books. 
Many  of  our  readers  have  already  taken 
advantage  of  this  offer.      Why  not  you? 

Don't  let  this  chance  slip.  Select  the 
book  you  want,  send  in  the  subscription 
with  remittance  (including  the  25c  for 
charges)  and  we  will  forward  book  and 
dictionary  at  once. 

books  with  your  own  Subscription 


POPULAR  ELECTRICITY  PUB.  CO. 

Monadnock  Block,  Chicago,  111. 

Gentlemen:     Enclosed  find  $ for  which  send 

POPULAR  ELECTRICITY  to  (subscriber's  name  and 
address  here     Not  your  own.) 

Name Town 

St.  &  No.. .  .*. State 


Send  m.e  HANDY  ELECTRICAL  DICTIONARY 

and  (name  of  book  wanted) 

a<s  per  your  special  offer. 

Write  your  name  and  address  plainly  on  space  below. 


Name, 


St.&No.. 


>  o  ©  o  o  o  « 


Town. 


.State. 
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POPULAR  ELECTRICITY 


SAVES  MONEY 


MAKE  IT  YOURSELF 

WITH  THE  SIMPLEST  TOOLS 

"HOME-CRAFT" 

Furniture 

We  send  you  the  pieces  of  selected  quarter-sawed  oak, 
smoothly  dressed,  accurately  cut  ready  to  fit,  together  with 
all  of  the  materials  for  finishing.  It  is  a  very  fascinating, 
pleasant  occupation  and  quite  the  proper  thing  to  make 
your  own  furniture.  Write  today  for  new,  beautifully  illus- 
trated book,  enclosing  four  cents  in  stamps  for  postage. 
It  will  explain  everything.   (Incorporated  1906).  Address 

Home-Craft  Company 

226  Caswell  Blk.,    Milwaukee,  Wis. 


New   "Crystal"   Detectors 
for  "Wireless" 

Valuable  information  not  in  the  latest 
books,  is  just  published  and  will  be  mailed 
free  on  request.  Buy  your  minerals  direct 
from  specialists  in  mineralogy.  Selected 
"points'  \  inch  to  f  inch  long  of  Bornite, 
Chalcopyrite,  Domeykite,  Galena,  Mo- 
lybdenite, Niccolite,  Pyrite,  etc.,  at  2% 
to  34  cents  each,  postpaid.  Zincite,  12^ 
cents.  Money  refunded  if  unsatisfactory. 
Free  price  list  describing  many  other  less 
known  minerals  useful  in  wireless  work. 


FOOTE   MINERAL    CO.,    (Crystal  Dept.) 

107  N.  19th  St.,  PHILADELPHIA,  PA. 

We  Refer  to  any  Teacher  of  Mineralogy.  


STUDY  MUSIC 


We  teach  Piano,  Organ, 
Singing,  Harmony, 
Counterpoint,  etc.  by 
mail.  We  teach  begin- 
ners as  well  as  advanced  pupils.  We  can  teach  you 
more  in  three  mouths  with  an  hour's  study  each  day, 
than  you  can  learn  in  a  year  under  the  ordinary  method. 
Our  courses  are  particularly  valuable  tojnusic  teachers. 

Quinn-Gampbeil  Conservatory  of  Music,  Chicago 

ca^^p^By  affiliation  with  tin;  Quinn-Campbell  Con- 
SfflPBF  servatorv,  and  under  our  Co-operative.  Edu- 
cational Plan,  we  offer  you  this  complete  course  in 
Music  without  a  cent  0}  cost — only  a  slight  service  is  re- 
quired. Why  not  send  a  postal  today  and  receive  full 
information. 

THE  PEOPLES  UNIVERSITY 

P.    O.    Box    825,    University    City,   St.  [Louis,   Missouri 


Have  You  Seen  a  Recent 
Sample  oi 


THE  AMERICAN     I  TELEPHONE     JOURNAL 

We  will  be  glad  to  send  one 

FREE! 

Manufacturers,  Dealers  or  Readers  interested 
in  the  Telephone  Field  need  this  Progressive 
Publication. 

covers  a  field  of  over  20,000  Telephone  Ex- 
changes, employing  more  than  200,000  well- 
paid  men  who  expend  annually  over  $150,- 
000,000 ! 

is  the  recognized  authority  of  one  of  the 
greatest  industries  in  the  world.  It  covers  its 
particular  field  just  a  bit  more  thoroughly 
than  any  other  industry  is  covered  by  one 
given  medium. 

is  issued  every  Saturday.  It  also  provides  its 
advertisers  with  a  Telephone  Bulletin  Service, 
and  a  "Directory  of  the  Telephone 
Industry,"  in  which  are  listed  over  18,000 
operating  Telephone  Companies,  Manu- 
facturers, Dealers,  Contractors  and  Engineers. 

is  one  of  the  Best  Investments  that  any  Adver- 
tiser can  make  for  a  very  modest  sum.  Try  it  I 

Telephony  Publishing  Co. 

MONADNOCK  BLOCK 

Chicago 


V* 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


r 


Pick  up  any 

Automobile 
Paper  and 
see  how  the 
Factories 
are  working 

-  day  and 
night  and 
notetheirad- 

-  vertisments 
calling  for  help 

There   is  Life,    Pleasure     and    Future 
in  this  Business 

AUG.  FALKENHEIMER  of  Oshkosh,  Wis.,  ordered  our  Course  in  Sep- 
tember, he  writes  us  January  15th  and  says:  "I  now  have  a  good  paying 
position  with  one  of  the  largest  Auto  Concerns  in  the  country — I  owe  it  all 
to  your  Course  and  to  the  Diploma,  the  Course  gave  me  the  knowledge  and 
the  Diploma  helped  me  to  get  an  audience  with  the  Superintendent — it's 
great,  refer  any  one  you  want  to  me."  The  above  is  part  of  an  unsolicited 
testimonial,  written  by  a  young  man  who  has  been  benefitted  and  whose 
long  wished  for  dream  has  come  true—  we  have  hundreds  of  letters  on 
the  same  order  which  are   reproduced  in  our  free   catalogue. 

It  is  easy  to  get  into  any  branch 
of  the  auto  business  because  the 
demand  is  so  great — 

It  is  the  coming  trade  and  now 
is  the  time  to  start  and  your  start 
is  with 

DYKE'S  AUTO  &  GASOLINE 
ENGINE    INSTRUCTION 

Even  though  you  are  employed— 
now  is  the  time  to  learn  the  trade  and 
then  watch  your  opportunity' — ■ 

One   of   our   students    opened  a 
repair  shop,  others  are    driving  cars, 
some    are    workin?  in   factories,   as 
assemblers  and  testers — 

One  student  toak  the  agency  for 
a  gasoline  engine,  and  is  now  sell- 
ing and  repairing  gasoline  engines 
for  stationary  and  farm  and  boat  use 
and  is  doing  well — 

It  is  not  only  for  those  who  wish 
to  learn  the  trade,  the  expert  repair- 
man, the  auto  and  boat  owner— it  is 
ior  everybody. 

C.  L.  Leeper,  of  Ash  Grove,  Mo., 
(Jan.  24  10)  says  "I  have  had  four 
years  experience  in  auto  and  engine 
work,  but  have  found  many  kinks 
solved  I  have  never  heard  of — Your 
models  and  course  is  perfect." 

Otto  Osbone,  Zanesville,  Ohio, 
says  "It  is  just  like  working  on  a  real 
car.  I  find  it  more  than  meets  my 
fullest  expectations."  IT  IS  EASY 
TO  LEARN. 

Dyke's  Course  is  the  only  one 
which  can  be  taught  by  mail  and  a 
moment's  thought  will  convince  you  — 
See  these  working  models,  they 
afford  the  actual  practice  and  en- 
able you  to  understand  the  meaning 
of  all  the  terms  and  phrases  used  in 
the  24 lessons—  there  are  also  34  charts 
—DYKE'S  COURSE  is  the  cleverest 
See  These  Models— They  Work  proposition  in  the  world  todaj — It  is 
— There  are  two  sides  to  each  interesting,  you  will  enjoy  studying  it — 
Model  and  all  moving  parts  of  It  will  be  a  pleasant  and  profitable 
metal.  time  spent. 

Mr.  DYKE  was  the  first  Auto  Supply  man  in  America  and  built  the  fifth 
successful  Automobile  in  this  country.  His  experience  is  embodied  in  this 
course.  Mr.  Dyke  made  a  special  trip  to  Europe  to  secure  additional 
matter  for  this  great  Course.  The  working  models  were  designed  and  are 
made  in  Europe  by  a  leading  mechanical  artist. 

We  Teach  You  everything  there  is  to  learn  about  the  Automobile  and 
Gasoline  Engine,  first  the  principle,  then  the  rest  comes  as  if  by  magic. 
You  will  then  understand  subjects  such  as  valve  setting,  timing  ignition, 
how  the  cylinders  fire,  construction  of  all  forms  of  Magnetos  and  how  to 
set  them,  storage  batteries  and  all  systems  of  wiring,  and  many  other  im- 
portant subjects. 

SPECIAL  TRIAL  OFFER.  YOU  CAN'T  LOSE  A  CENT.  Send  us 
$6  Cash  and  your  promise  to  pay  the  other  S5  in  30  days.  We  will  then 
send  you  the  Course  and  will  give  you  two  days'  time  for  inspection  and 
if  you  don't  like  it  return. 


FREE 


Catalog— Send  for  it  today, 

Auto    Button    With    Course   and    Diploma   When   you 
Finish. 


Fill  in  this  blank  and  send  it  to  me  today. 


.1910 


D  ate 

Dyke's  Cors'p  School  Motoring, 

1300  New  Bank  Commerce  Bldg.,  St.  Louis,  Mo. 
Dear  Sir:     Enclosed  find  $5.     Send  me  your  full  course.      I  agree  to 
send  you  the  other  $5  within  30  days  or  return  the  course  within  2  days  if 
not  satisfactory. 

Name _^__^^__ 


Address 


A  COMPLETE 

Electrical  Workers'  Library 

By  HENRY  C.  H0RSTMANN  and  VICTOR  H.  T0USLEY 

Positively  up-to-date  and  written 
for  the  men   who    do    the   work 

We  defy  any  publisher  in  the  world  to  produce  a  more  practical 
collection  of  books  for  the  electrical  worker  than  this  series. 
The  immense  sale  of  these  popular  books  since  date  of  publica- 
tion has  been  greater  than  any  electrical  books  ever  sold  to 
working  electricians. 

The  Reason? 

They  are  practical  and  do 
not  confuse  the  worker. 
They  also  have  the  high- 
est endorsement  of  the 
International  Brotherhood 
of  Electrical  Workers. 

To    substantiate    this 
claim  we  offer  the  sum 
of  One  Hundred  Dollars 
to  any  publisher  who  will 
produce   a   sworn    state- 
ment showing   a  greaterj 
sale  of  any  similar  book  or 
books  treating  on 
the  subject  mat- 
ter that  these  do, 
for  the  length  of 
time    they    have 
been  on  the  mar- 
ket. 


As  to  our  repu- 
tation for  keep- 
ing business 
promises,  we  will 
refer  you  to  any 
bank  or  business 
house  in  Chicago. 

For  the  next 
ninety  days  we 
are  making  a 
special  introduc- 
tory offer  of  the 
complete  Set  of 
four  volumes, 
neatly  cased 
(regular  price, 
$6.00).    * 

Our  special] 
introductory1' 
price  to  elec- 
trical workers  $5 .00,^ 

prepaid  to  any  address  upon 
receipt  of  price.  To  all  persons 
ordering  this  set  by  return  mail, 
we  will  present,  free  of  charge,  our  Handy  Electrical  Dictionary 
for  the  Vest  Pocket,  bound  in  red  Russia  Leather,  gold  edges, 
indexed,  224  pages,  illustrated.  If  the  books  ordered  are  not 
found  entirely  satisfactory  in  every  way,  they  may  be  returned 
and  your  money,  will  be  cheerfully  refunded.  To  electrical 
workers  already  having  any  of  the  below  enumerated  volumes, 
we  will  supply  single  copies  of  any  one  or  more  books  at  $1.50 
each,  postpaid  to  any  address  in  the  world. 


Electrical  Wiring  and  Construction  Tables  7 
Modern  Electrical  Construction 


20  pages 
70  diagrams 


340  pages 
173  diagrams 


200  diagrams 

232  pages 
128  diagrams 


Modern  Wiring  Diagrams  and  Descriptions  ' 
Practical  Armature  and  Magnet  Winding 

Each  volume  is  substantially  bound  in  full  Persian  Seal  Grain 
Morocco  Leather,  stamped  on  the  outside  covers  in  genuine 
gold  leaf,  round  corners,  red  edges,  pocket  size,  printed  on 
super-calendered  book  paper. 

Address  all  orders  to  the  Publishers 

Frederick  J.  Drake  &  Company 

222  Fisher  Bldg.,         CHICAGO,  U.  S.  A. 
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Practical  Electricity  in  Twelve  Lessons,  by  Joseph  C  Branch,  B.  S.,  M. 
E.  Six  volumes,  profusely  illustrated,  with  diagrams,  circuits  and  working  drawings. 
Used  by  the  leading  schools  and  operators  and  universally  endorsed.  Following  are 
only  two  out  of  our  many  testimonial  letters: — 


Mohawk,  Keweenaw  Co.,  Michigan,  Jan.  31,  1910. 
The  Branch  Publishing  Co.,    Chicago,  111. 
Dear  Sirs: — 

Enclosed  please  find  Post  Office  Order  for  the  sum 
of  Si. 50  (One  Dollar  and  Fifty  Cents)  One  Dollar  in  pay- 
ment for  Course  in  PRACTICAL  ELECTRICITY;  and 
50  cents  for  which  please  send  me  one  of  your  Charts 
showing  the  Development  oi  the  Steam  Engine. 

I  think  your  Course  in  PRACTICAL  ELECTRICITY 
is  great,  and  I  would  advise  every  student  in  Electrical 
Engineering  to  take  up  your  Course  in  12  Lessons. 

It  is  SIMPLE  to  learn,  and  when  once  learned,  it  is 
not  easy  to  forget.         Respectfully  yours, 

H.  H.  Carter,  M.  E. 


Elizabeth  port,  N.  J.,  Station  A,  Jan.  25,  1010. 
The  Branch  Publishing  Co.,  Chicago. 
Dear  Sirs: — 

Enclosed  find  $1.00  for  Book  2  (Lessons  3  and  4) 
of  PRACTICAL  ELECTRICITY. 

I  tackled  the  study  of  Electricity  before,  but  used  to 
get  tired  and  quit.  I  find  your  system  much  more  lucid 
and  interesting  than  the  style  of  the  textbooks,  and  it  has  a 
tendency  to  encourage  the  student  who  hasn't  much  am- 
bition or  desire  left  for  study  after  a  hard  day's  work. 

For  such,  and  for  the  busy  man  in  general,  your  Course 
in  PRACTICAL  ELECTRICITY  fills  a  long  felt  want. 

Yours  sincerely, 

John  Colbert. 


A  complete  course  of  Home  Study  on  electricity  in  all  its  branches,  simple,  practical  and  com- 
prehensive.    The  only  strictly  up-to-date  course  in  electricity  published.     On  receipt  of  $1.00  cash 
we  will  send  you  the  first  two  lessons  (Book    -  — —  —  —  —  __™____„„_______«________n 

1)  and  include  with  same  a  Consultation 
Certificate,  entitling  you  to  the  advice  and 
assistance  of  electrical  experts  on  all  ques- 
tions arising  in  this  Course  of  Study.  The 
balance  payable  at  the  rate  of  $1.50  per 
month  for  six  months,  making  the  entire 
cost  of  the  Course  of  Study  $10.00,  if 
ordered  AT  ONCE.  Send  for  our  New 
Electrical  Catalog  at  once — Free. 

The  Branch  Publishing  Co. 

46  Van  Burcn  Street,  Chicago,  111. 


THE  BRANCHZPUBLI SUING   COMPANY 

46  Van  Buren  Street.  CHICAGO 

Enclosed  find  $1.00.  Please  send  me  Practical  Electricity 
in  Twelve  Lessons,  Branch  Method.  Six  Volumes,  with 
consultation  certificate.  I  promise  to  pay  balance  of  $0.00 
in  monthly  payments  of  $1.50  each.  Title  not  to  pass  until 
paid  in  full. 

Name 


Town . 
Ctly . . 


State. 


Employer. .  : (P.K  .|) 
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DRAFTSMAN 


Will    INSTRUCT    PERSONALLY  a 

limited  number  selected,  ambitious  men  in 

Practical  Drafting,  Detailing,  Designing 

Draftsmen  Drawing  $125-$  150  Monthly 

Are  NOT  MADE  in  Schoolrooms, 
Are  NOT  MADE  by  Reading  Books, 
Are  NOT  MADE  by  making  Copies, 
Are  NOT  MADE  at  home  drawing  pictures 
from  printed  book  lesson. 

LET  ME  TELL  YOU: 

It  requires  actual,  practical,  up-to-date 
DRAFTING-ROOM  WORK   to   train  YOU  to 
gain  the  PRACTICAL  EXPERIENCE  that  your 
employer  will  demand  of  you. 


FREE 

This  $13.85 

DRAWING  OUTFIT 


and  Free  Position 

As  Chief  Draftsman  of  Engineering  firm  I  know 
exactly  the  Quality  and  Quantity  of  PRACTICAL  training, 
knowledge  and  actual  up-to-date  experience  (not  school 
knowledge)  you  must  have,  in  order  to  obtain  a  good 
position  and  advance  to  highest  salary. 

INSTRUCTIONS  UNTIL  COMPETENT  and        ] 

1  give  PLACED    in  POSITION  at  above  Salary 

DON't  waste  TIME  and  MONEY  trying  to  learn 
from  books  or  printed  "STUFF"  you  can  only  learn  on 
PRACTICAL  WORK  which  I  furnish  you. 

Addres.  CHIEF  DRAFTSMAN 

Div.  10,  Eng'a  Equip't  Co.  (Inc.),  Chicago  j 

For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 
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To  Our  Loyal  Supporters 

^  With  this  issue  Popular  Electricity  is  two  years  old. 
We  have  felt  with  each  succeeding  month  during 
this  period  that  we  have  gained  a  stronger  position 
in  the  estimation  of  our  readers  and  our  advertisers. 

^  In  any  race,  the  higher  the  aspirations  of  the 
contestant  and  the  swifter  his  companions  in  the  race, 
the  more  strenuous  must  be  the  effort  put  forth. 

^  When  entering  the  contest  we  chose  the  Marathon 
event  rather  than  the  short  and  more  spectacular  dash. 

^  We  rely  on  the  rich,  young  blood  of  a  growing 
industry,  with  the  enthusiastic  support  of  a  deeply  in- 
terested public,  to  give  us  the  stamina  to  strengthen 
with  each  succeeding  lap  of  the  race. 

^  In  the  meantime  you,  our  supporters,  have  had 
the  pleasure  of  seeing  us  draw  up  on  the  leaders 
and  "running  stronger." 

^  You  may  pass  the  word  along  that  Popular 
Electricity  is  going  to  lengthen  its  stride  in  these 
next  laps  and  make  the  race  in  a  manner  which 
will  merit  your  continued  loyalty. 
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Telegraph-Cable  Repairing  on  a  Christmas 

Day 

By  DR.  A.  E.  KENNELLY,  Professor  of  Electrical  Engineering,  Harvard  University 


On  board  a  submarine-cable  repairing 
steamer  there  are  no  holidays  while  the 
work  lasts,  nor  is  Sunday  a  day  of  rest. 
From  the  necessity  of  the  case  work  goes 
on  without  interruption,  watch  and  watch, 
until  the  cable  operated  upon  is  completed, 
and  the  final  splice  is  slipped  from  the  bows. 

Some  five  and  twenty  years  ago,  a  cable 
ship,  on  which  I  served  as  electrical  en- 
gineer, was  engaged  on  the  Indian  Ocean, 
in  repairing  a  cable  between  Aden  and 
Bombay.  The  cable  had  suddenly  broken, 
interrupting  a  message  in  the  middle  of  a 
word.  By  electrical  measurements,  con- 
tinued with  very  little  rest  during  several 
days  at  Aden,  I  had  arrived  at  a  satisfactory 
estimate  of  the  position  and  distance  of  the 
fracture.  The  captain  and  I  had  marked 
off  the  assigned  point  on  the  chart,  and  the 
vessel,  after  steaming  to  the  appointed  spot 
far  out  of  sight  of  land,  lowered  a  "mark 
buoy"  to  keep  the  position.  The  cable  had 
broken  in  fairly  deep  water.  Soundings 
indicated  over  a  mile  of  depth.  Cables  are 
repaired  occasionally  in  three  miles  of 
water;  so  this  depth  gave  us  no  alarm. 

After  some  days  of  fishing  with  the  grap- 
nel, steaming  slowly  to  and  fro  across  the 
line  of  cable,  with  about  a  mile  and  a  half 
of  grapnel  rope,  we  succeeded  in  lifting 
the  cable  on  the  Aden  side  of  the  break. 
We  found  the  Aden  end  in  good  electrical 
and  mechanical  condition,  and  we  buoyed 
it;  that  is,  we  lowered  it  back  to  the  bottom, 
fastened  to  the  moorings  of  a  large  cable 
buoy  that  floated  on  the  surface  of  the  sea 


with  more  than  a  mile  of  rope  hanging  be- 
low it.  We  then  spent  more  than  a  week 
fishing  eastward  of  this  buoy  for  the  Bom- 
bay end,  with  very  ill  luck.  The  bottom 
was  very  rocky  and  we  hooked  rocks  re- 
peatedly, but  no  cable.  On  one  occasion, 
when  evidently  dragging  the  grapnel  up 
the  face  of  a  deep-sea  precipice,  we  found 
more  than  half  a  mile  of  difference  in  depth 
between  soundings  taken  at  the  bow  and 
stern  of  the  ship.  That  is,  the  lead  reached 
bottom  from  the  ship's  stern,  on  the  top 
of  the  cliff;  but  another  lead  lowered  from 
the  bows  at  the  same  time  reached  bottom 
half  a  mile  deeper,  over  the  sunken  cliff. 
It  was  easy  to  understand  how  the  cable 
had  broken  in  this  vicinity. 

After  losing  time,  rope  and  grapnels  on 
this  forbidding  but  deeply  submerged  rocky 
region,  we  decided  to  shift  our  fishing  ground 
gradually  further  to  the  east,  or  Bombay- 
wards.  We  finally  hooked  the  cable  on 
Christmas  eve,  about  thirty  miles  east  of 
the  Aden-end  buoy.  The  bottom  here, 
although  somewhat  deeper,  we  found  to 
be  soft  and  smooth,  a  great  comfort  to  drag 
the  grapnel  over  after  our  harsh  experiences 
on  the  rocks  during  the  previous  week.  It 
so  happened,  however,  that  we  were  short 
of  spare  cable  on  board. 

A  cable-repairing  vessel  commonly  carries 
a  few  hundred  miles  of  new  spare  cable 
in  her  tanks.  This  stock  is  available  for 
replacing  old  and  defective  cable  in  repairs. 
But  we  had  been  long  in  commission,  and 
our  stock  had  run  low.     We  had  only  some 
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thirty  miles  in  the  ship.  We  had  been 
driven  by  rocky  bottom  further  and  further 
from  the  Aden  end,  in  this  repair,  until  it 
was  becoming  doubtful  whether,  when  we 
picked  up  the  Bombay  end,  we  should  have 
enough  on  board  to  reach  back  to  the  Aden- 
end  buoy  and  complete  the  repair.  How- 
ever, in  cable  work,  one  has  to  take  good 
weather  while  it  lasts,  and  to  do  one's  best, 
trusting  to  effort  and  good  fortune. 

All  through  the  watches  of  the  night  be- 
fore Christmas  we  steadily  lifted  the  cable 
with  the  big  winch.  As  the  grapnel-rope 
came  up,  fathom  by  fathom,  we  knew  from 
its  tension  that  the  cable  was  coming  up 
with  it.  At  last,  when  Christmas  day 
dawned,  the  grapnel  was  at  the  bows,  with 
the  bight  of  cable  hanging  from  it.  Soon 
two  chains  were  fastened  to  the  cable,  one 
on  each  side  of  the  grapnel,  the  tension  of 
the  bight  taken  on  these  chains,  the  grapnel 
slackened  down  and  lifted  in,  the  cable 
sawn  through  by  the  boatswain,  between 
the  chains,  the  short  western  end  slacked 
away,  and  the  eastern,  or  Bombay  end 
taken  to  the  winch.  A  few  turns  of  the 
drum,  and  this  end  was  on  the  deck.  Ac- 
tive hands  soon  opened  up  the  end,  to  get 
at  the  electric  core  of  guttapercha-covered 
copper  strand.  A  wire  from  the  testing 
room  was  quickly  twisted  on.  In  a  few 
moments  we  had  called  and  received  an- 
swering signals  from  Bombay.  A  few  min- 
utes more,  and  tests  showed  that  the  cable 
between  ship  and  Bombay  was  in  excellent 
electrical  condition. 

Clearly  the  next  thing  to  do  was  to  splice 
the  Bombay  end  on  to  the  ship's  cable  in 
the  tank,  and  to  pay  out  all  there  was  on 
board  towards  the  buoy  on  the  Aden  end, 
thirty  odd  miles  away.  There  was  not 
enough  to  reach  that  buoy  even  on  a  bee 
line,  to  say  nothing  of  the  inevitable  slack, 
or  excess,  that  is  sure  to  be  laid  down  in 
such  depths.  Besides,  we  did  not  dare 
to  follow  a  bee  line,  because  that  would 
inevitably  lay  the  new  cable  over  the  old 
hilly  and  rocky  bottom,  where  it  would 
probably  soon  break  again.  It  was  im- 
perative to  follow  a  detour,  over  a  smooth 
bottom  that  our  previous  soundings  had 
located.  We  could,  at  best,  only  expect  to 
buoy  the  end  of  the  ship's  cable  a  few  miles 
away  from  the  Aden-end  buoy.  The  Bom- 
bay- and  Aden-end  buoys  might  then  be 
floating  in  sight  of  each  other,  but  how 
should  we  fill  in  the  gap?     We  had  hopes 


of  using  the  short  western  end  now  hanging 
from  the  bows,  if  we  could  pick  it  up  safely, 
and  if  it  were  long  enough;  but  we  felt  very 
doubtful  about  it.  So  the  sun  rose  over 
the  eastern  horizon,  and  found  us  splicing 
the  Bombay  end  to  our  tank  cable  with 
anxious  forebodings,  and  no  very  Christmas 
spirit. 

A  joint  and  splice  is  a  tedious  affair  of 
two  or  three  hours,  especially  in  the  tropics, 
where  the  new  and  soft  guttapercha  cover 
has  to  be  hardened  by  immersion  in  an 
artificially  cooling  mixture,  before  the  harsh 
steel  wires  are  laid  over  it.  While  the  splice 
was  being  made,  we  hanging  motionless 
over  the  Bombay  end,  a  steamer  came  into 
sight  on  the  southwestern  horizon.  She 
advanced  in  such  a  manner  as  gradually  to 
indicate  that  she  would  pass  us  about  a 
mile  to  the  south.  Imagine  our  surprise 
when,  long  before  we  could  flag-signal  her, 
it  became  apparent,  from  her  big  wheels 
at  bow  and  stern,  that  she  was  a  cable 
steamer  like  ours.  Very  soon  we  remem- 
bered that  the  repairing  vessel  of  another 
cable  company  was  shortly  expected  to  ar- 
rive at  Bombay  from  Zanzibar.  She  prob- 
ably had  plenty  of  new  cable  in  her  tanks. 
The  management  of  the  cable  company  to 
which  she  belonged  was  closely  connected 
with  that  to  which  our  ship  belonged,  so 
that  if  we  could  only  secure  authority  for  a 
transfer  of  a  few  miles  of  cable  from  her 
tanks  to  ours,  our  distress  would  vanish. 
The  question  was  how  to  secure  the  needed 
authority  ? 

The  managing  director  of  our  company,  in 
London,  was  ordinarily  always  accessible 
to  important  messages  from  the  cable- 
ships,  at  any  hour  of  the  day  or  night;  but 
we  knew  that  he  would  probably  spend 
Christmas  at  a  remote  little  town  in  Scot- 
land. Could  we  reach  him  by  wire  in  time  ? 
The  approaching  cable-ship  might  sympa- 
thize with  us  in  our  predicament,  and  might 
be  willing  to  stay  by  us  for  a  few  hours,  at 
most;  but  she  could  not  be  expected  to  give 
any  cable  to  us  without  explicit  orders  to 
that  effect  from  her  owners  in  London. 

Without  delay  we  prepared  as  brief  a 
message  as  possible,  addressed  from  our 
ship  to  the  managing  director,  pointing  out 
the  urgency  of  our  need,  the  unlooked  for 
presence  of  the  other  vessel,  the  favorable 
opportunity  of  fine  weather,  and  begging 
for  orders,  on  both  ships,  to  effect  a  transfer 
of  the  necessary  cable.     At  the  end  of  the 
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despatch,  a  brief  but  urgent  request  was 
appended  to  all  cable  stations  en  route  to 
London,  for  the  prompt  handling  of  the 
message  and  of  the  expected  reply.  In  a 
few  minutes  we  had  signalled  the  message 
to  Bombay,  through  the  cable  at  our  bows, 
and  Bombay  sent  it  westwards  to  Aden, 
over  a  duplicate  intact  Bombay- Aden  cable. 
The  message  was  soon  spelling  its  way  to 
Great  Britain  by  successive  stages  at  Suez, 
Alexandria,  Malta,  Marseilles  and  London. 
At  each  of  these  stations  the  message  would 
be  regularly  transcribed  afresh.  We  had 
sunrise  about  four  hours  before  London, 
so  that  the  day  was  still  young  in  Scotland. 
We  believed  the  message  would  reach  Lon- 
don in  less  than  half  an  hour,  and  would 
then  be  sent  on  by  the  postal  telegraph  sys- 
tem to  Scotland.  What  would  then  happen  ? 
Would  it  be  promptly  delivered,  and  an 
answer  awaited?  Or  would  it  hang  fire  for 
hours,  owing  to  some  misconnection  ?  The 
issue  was  vital  to  us.  If  we  received  a  few 
miles  of  cable,  we  might  hope,  with  good 
luck,  to  complete  our  repair  of  the  Aden- 
Bombay  cable  that  day.  If  not,  it  would 
be  hard  to  say  when  we  might  finish  it. 

Meanwhile,  our  hopes  lay  in  coaxing  our 
passing  cable  ship  to  bide  with  us  until 
such  time  as  orders  might  come.  She  was 
probably  as  much  astonished  to  see  us  as 
we  had  been  to  see  her,  for  we  were  out  of 
the  track  of  regular  steamer  traffic.  After 
a  time,  we  saw  her  course  slightly  alter, 
so  as  to  approach  us  more  closely.  As 
soon  as  she  came  within  flag-signalling 
range,  for  this  was  long  before  the  days  of 
wireless  telegraphy,  we  sent  up  column  after 
column  of  bunting  to  the  masthead,  telling 
of  our  predicament  and  of  what  we  had 
asked  for,  by  wire  to  London.  She  slowed 
down,  as  she  neared  us,  and  we  finished  the 
message  with  Morse  code  from  the  steam 
whistle.  She  stopped  about  a  quarter  of  a 
mile  off,  lazily  lifting  on  the  smooth  ocean 
swell.  Would  that  reply  come  from  Scot- 
land while  she  was  in  the  mood  to  stay? 

Neither  captain  desired  to  leave  his  own 
ship,  so  it  was  arranged  that  I  should  go 
over,  in  a  small  boat,  to  the  other  ship  and 
tell,  in  person,  the  story  we  had  already 
signalled.  If  I  could  think  of  any  good 
stories,  long  ones,  with  plenty  of  collateral 
detail,  I  was  incidentally  to  tell  them,  so 
far  as  they  would  go.  Any  proceeding 
short  of  piracy  on  the  high  seas,  that  would 
keep  that  ship  from  running  away   before 


she  gave  us  cable,  would  be  heartily  en- 
dorsed. 

I  was  soon  on  the  gangway  of  the  other 
ship,  and  received  a  cordial  welcome.  They 
saw  the  cable  hanging  from  the  bows  of  our 
ship,  and  could  observe  that  we  were  "flying 
light,"  our  Plimsoll-mark  being  far  above 
the  water.  They  sympathized  with  us  in 
our  straits,  and  were  quite  willing  to  stop 
and  "communicate"  with  us  for  a  reasonable 
time,  in  the  hope  of  receiving  orders  to  help 
us. 

At  last,  after  an  interval  that  seemed  a 
small  era,  but  was  actually  only  about 
two  hours,  the  welcome  reply  came  to  us 
from  the  managing  director  in  Scotland, 
over  the  cable  from  Bombay.  Yes,  certain- 
ly, take  the  needed  cable,  with  an  accom- 
panying order  to  the  other  ship  to  give  what 
reasonable  assistance  in  the  way  of  cable 
that    safety    would    permit. 

According  to  the  story  we  heard  in  Eng- 
land some  months  afterwards,  the  telegraph 
operator  in  the  little  Scotch  town  was  much 
surprised  to  receive  our  urgent  despatch  on 
Christmas  morning,  and  made  every  effort 
to  deliver  it  speedily  to  the  managing  direc- 
tor. That  gentleman  was  not  at  his  usual 
residence,  but  the  messenger  located  him 
in  church,  and  surprised  the  congregation 
by  charging  up  the  aisle.  The  managing 
director  is  said  to  have  kept  to  his  pew,  but 
to  have  sent  back  the  reply  by  the  messenger, 
written  in  pencil  on  the  fly-leaf  of  a  hymn- 
book.  This  reply  came  back,  retranscribed 
at  Carlisle,  London,  Marseilles,  Malta,  Alex- 
andria, Aden,  Bombay,  and  our  ship's 
testing  room. 

The  managing  director's  orders,  clear 
and  laconic,  were  the  best  Christmas  greet- 
ing from  him  we  could  have  wished.  At 
once,  the  scene  changed  with  us.  The  other 
ship  went  to  quarters  with  alacrity.  A  long 
coil  of  stout  heaving  line  was  placed  in  our 
small  boat,  and  the  latter  returned  to  our 
ship,  paying  out  the  heaving  line  as  it 
came. 

On  reaching  our  vessel,  the  heaving  line 
was  taken  to  the  winch,  and  the  end  of  the 
cable  from  our  friend's  tank  was  thus  hauled 
into  one  of  our  tanks.  She  helped  the  cable 
out  over  her  bows  with  her  winch,  and  we 
hauled  it  in  over  our  stern-sheave;  so  that 
there  was  a  slack  loop  of  nearly  half  a  mile 
of  cable  between  the  two  ships.  We  were 
then  able  to  telegraph  messages  to  Bombay 
by  the  cable  over  our  bows,  and  messages 
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to  our  friendly  visitor  by  the  incoming  cable 
over  our  stern.  In  a  few  hours  we  had 
taken  cable  enough  to  be  safe  for  all  reason- 
able contingencies.  Our  friend  then  cut 
the  cable  on  her  forecastle,  and  let  the  end 
go  with  a  farewell  message  through  the 
core.  We  picked  it  all  up  and  spliced  it  on 
to  the  cable  in  the  other  tank.  Away  went 
our  friend  on  her  course  for  Bombay,  with 
our  blessing  to  her  speed.  "We  let  go  the 
short  western  cable,  now  no  longer  worth 
delaying  over,  and  steamed  westwards  for 
the  Aden-end  buoy,  paying  out  cable  as  we 
went. 

All  went  well  with  our  fortunes  that  day. 
We  reached  the  Aden-end  buov  late  that 
afternoon,  and  picked  up  the  end  attached 
to  its  moorings  late  that  evening.  Before 
midnight  the  Bombav   and  Aden  ends,  in 


good  electrical  condition,  were  married  in 
a  hnal  splice,  that  was  let  go  from  our  bows 
with  a  sigh  of  relief  from  all  hands.  The 
repair  was  finished,  and  we  had  a  mile  or 
two  of  cable  left  in  the  tank. 

When  I  think  over  the  inherent  improb- 
ability of  our  repair  taking  place  at  the 
point  on  the  line  of  cable  where  the  course 
from  Zanzibar  to  Bombay  intersects,  of 
the  other  vessel's  happening  to  be  ordered 
on  that  course  quite  independently  of  our 
work,  of  her  happening  to  pass  just  in  the 
nick  of  time,  during  fine  weather  and  broad 
davlight.  all  on  Christmas  dav,  it  is  hard 
for  me  to  shake  oft  the  early  belief  of  child- 
hood that  Santa  Claus  really  exists,  or  to 
escape  the  hazy  idea  that  he  can  occasionally 
make  his  appearance  under  two  masts  and 
a  smokestack. 


Hazardous  Line  Construction 


The  line  of  the  Colorado  Telephone 
pany  extending  to 
Canon  City  goes 
through  some  rather 
ticklish  places  in  the 
Royal  Gorge  as  shown 
in  the  pictures.  This 
line  is  eight  miles  long 
and  for  three  miles  of 
this  distance  it  follows 

>ng  the  precipitous 
sides  of  towering 
mountain  walls.  In 
some    cases     the    line 


Corn- 


work  had  to  be  done  by  men  in  chairs  low- 
ered by  ropes  from 
some  accessible  crag. 
The  cross  arms  in  such 
cases  were  fastened 
horizontally  by  drill- 
ing holes  in  the  rock 
in  which  to  stick  the 
ends  of  the  arms.  The 
men  hung  in  the 
chairs  required  -from 
an  hour  to  a  whole 
day  to  drill  one^of  the 
holes. 


Two  Months  on  the  Summit  of  Mount  Rosa 


By  DR.  ALFRED  GRADENWITZ 


Those  acquainted  not  only  with  the  in- 
comparable beauties  of  the  Alps  but  also 
with  the  inclemency  and  terrors  of  their 
highest  peaks  will  have  some  difficulty  in 
realizing  how  human  beings  may  spend  two 
months'  time  every  year  among  these  lofty 
heights  under  hardships  similar  to  those 
of  arctic  travelers,  and  even  utilize  every 
moment  of  their  voluntary  seclusion  for 
meteorological  researches  of  a  highly  scien- 
tific character. 

Still  less  will  they  conceive  of  the  possi- 
bility of  constructing  on  a  point  towering 
far  above  all  human  abodes,  an  institute 
fully  equipped  with  all  the  requirements  of 
modern  observatories. 

Yet,  this  has  been  achieved  by  the  valorous 
scholars  of  Mount  Rosa  Observatory. 

Few  branches  of  science  have,  during  re- 
cent years,  made  such  powerful  strides  as 
that  commonly  known  as  cosmical  physics; 
being  an  application  of  pure  physics  and 
chemistry  to  the  very  wants  of  the  universe 
and  especially  our  globe. 

Now,  it  is  impossible  to  get  any  notice 
of  the  phenomena  taking  place  in  those  far- 
distant  worlds  which  fill  up  the  firmament, 
other  than  through  the  intermediary  of  the 
light  rays  given  out  by  them,  and  as,  on 
passing  through  the  lower  strata  of  atmos- 
phere, these  rays  undergo  a  number  of 
changes    and    deformations,    only    observa- 


tories placed  on  high  mountain  summits 
are  likely  to  yield  any  useful  data  as  to  the 
constitution  of  the  universe.  As  regards 
meteorology  proper,  which  on  account  of 
its  immediate  practical  bearing  is  of  special 
interest  to  man,  a  number  of  local  factors, 
such  as  the  configuration  of  the  ground, 
presence  of  water  sheets,  vicinity  of  moun- 
tain chains,  forests,  deserts,  steppes,  etc.,  pro- 
foundly influence  the  temperature,  pressure, 
moisture  and  electrical  condition  of  the  air 
as  well  as  the  direction  and  speed  of  winds. 
On  these  very  factors  is  based  our  knowl- 
edge of  the  changing  condition  of  atmos- 
phere and  accordingly  the  giving  of  weather 
forecasts  which  is  the  practical  aim  of  ap- 
plied meteorology. 

Only  those  who  have  at  some  time  of 
their  life  been  dazzled  by  snow  storms  on 
those  giddy  heights,  stung  by  the  fierce 
prickling  due  to  atmospheric  electricity,  car- 
ried along  by  violent  gales,  deafened  by  the 
tumult  of  near-by  lightning  and  witnessed 
a  hurricane  raging  on  Alpine  summits,  will 
be  able  to  conceive  of  the  terrific  intensity 
of  meteorological  phenomena.  In  fact,  the 
phenomena  going  on  underneath  are  merely 
the  countershocks  of  those  occurring  above 
the  denser  part  of  the  atmospheric  envelope. 
The  Queen  Margherita  Observatory  is 
built  on  the  highest  point  but  one  of  all 
Europe,    viz.,    on    the    summit    of    Mount 
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Rosa,  at  13,680  feet  above  sea-level.  It 
is  so  absolutely  isolated  from  all  sides  that 
observations  carried  out  up  there  are, 
unlike  those  made  on  the  foot  or  the  slope  of 
mountains,  quite  unaffected  by  the  influence 
of  the  ground.  From  great  height,  the  eye 
looks  down  vertically  to  the  bottom  of  an 
abyss  more  than  6,000  feet  in  depth,  while 
bridging  the  immeasurable  distance  of  an 
unbounded  series  of  chains  and  mountains, 


ARRANGEMENT  OF  THE  EIGHT-ROOM 
OBSERVATORY 

that  subside  by  degrees  towards  the  Lom- 
bardic  plain,  or  dominate  the  central  Alpine 
circle  whose  range  is  marked  by  no  apparent 
limit.  In  fact,  the  horizon  embraced  from 
the  observatory  is  about  125  miles  in  radius, 
comprising  unknown  wonders  of  dusky 
rocks,  unexplored  precipices,  delicate  cirri 
of  forms  endlessly  renewed,  and  wide 
stretches    of    clouds    that    frequently    reach 


PHOTOGRAPHIC    SELF-RECORDING   ELECTRO- 
METER 

up  to  the  observer's  feet,  and  of  rounded 
cumuli,  shaped  by  the  sun  into  masses  of 
incandescent  balls  which  the  moon  converts 
into  a  region  of  silver  mountains  and  valleys. 
In  fact,  a  spot  better  adapted  for  in- 
vestigations   of    the    sun's    activity,    of    the 


electricity  of  air,  of  winds,  storms,  and  the 
whole  multitude  of  heavenly  phenomena, 
as  well  as  those  partaking  of  terrestrial  life, 
could  hardly  be  imagined. 

This  observatory,  which  belongs  to  a 
system  of  four  meteorological  stations  situa- 
ted at  3,600,  7,644,  9,000  and  13,680  feet 
respectively,  is  constructed  of  wood,  with 
double  walls  separated  by  an  interval  of 
30  inches,  preventing  too  rapid  a  dispersion 
of  the  inside  warmth,  while  offering  a  better 
resistance  to  the  extraordinary  violence  of 
winds. 

In  order  to  be  protected  against  lightning, 
the  observatory  has  been  coated  entirely 
with  copper-sheet  from  the  ground  to  the 
roof,  exclusive  of  the  doors  and  the  inside  of 


FOURTEEN     DEGREES     CENTIGRADE     BELOW 
ZERO  IN  THE  OBSERVATORY 

the  floor.  It  thus  forms  a  cage  entirely 
enclosed,  and  from  the  electrical  point  of 
view  presents  an  absolute  safety.  The 
metal  envelope  is  provided  with  a  number 
of  sharp  points  serving  as  additional  light- 
ning arresters  and  is  connected  to  the  ground 
as  well  as  possible  by  means  of  braided 
copper  strands  carried  along  the  mountain 
slope. 

As  seen  from  one  of  the  cuts  the  observa- 
tory comprises  eight  rooms — the  dormitory 
of  the  Alpine  Club,  kitchen  of  the  Alpine  Club, 
observatory  kitchen,  observatory  dormitory, 
director's  room,  physiological  laboratory, 
physical  laboratory  and  meteorological  ob- 
servatory proper. 

In  order  to  form  a  permanent  connection 
with  the  outside  world,  Dr.  C.  Alessandri, 
director  of  the  observatory,  conceived  the 
idea  of  installing  a  telephone  plant  that 
connects    the    station    with    the    remaining 
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meteorological  stations  of  Mount  Rosa  as 
well  as  with  the  plain,  thus  making  the  ob- 
servatory the  highest  telephone  station  in  the 

world. 

The  laying  out  of  the  telephone  wires 
obviously  was  a  task  extremely  difficult  and 
dangerous,  the  more  so  as  the  weather  was 
uniformly  bad.  At  the  upper  end  of  the  line 
no  telephone  poles  are  used,  the  insulation 
of  the  dry  snow  being  considered  sufficient 
to  protect  the  wires. 

The  scientists  working  at  the  observatory 
have  to  provide  themselves  with  sufficient 
food  to  last  during  the  time  (sometimes 
several  weeks)  when,  in  consequence  of  bad 


CARRYING  BOXES  OF  INSTRUMENTS  UP 
MOUNT  ROSA 

weather,  no  communication  can  be  had 
with    the    outside    world. 

As  the  temperature  on  those  heights  is 
even  lower  than  in  polar  regions — being 
practically  always  below  zero,  while  even 
in  the  summer  months  the  thermometer  falls 
to  temperatures  below  200  C.  very  efficient 
stoves  had  to  be  provided  to  maintain  a 
tolerable  temperature  in  the  interior  of  the 
observatory.  After  denaturated  alcohol 
heating  had  given  rather  poor  results,  a 
premanent-nre  anthracite  stove  was  in- 
stalled. 

One  of  the  most  serious  troubles  the  in- 
habitants of  the  observatory  are  exposed  to 
is  mountain  sickness,  from  which  only  a 
few  on  those  heights  are  exempt. 


Storing  Electrical  Heat 

So  far  the  storage  battery  has  been  the 
only  device  for  storing  up  electrical  energy 
(in  the  form  of  chemical  energy)  so  that  it 
could  be  used  as  required,  and  the  storage 
battery  has  not  been  developed  to  a  stage 
to  make  it  practicable  for  the  household. 
As  a  result  the  electric  light  plant  must  be 
built  with  a  capacity  sufficient  to  meet  the 
demands  of  the  moment  of  all  the  patrons 
of  the  company,  which  demands  result  in 
high  "peak  loads"  at  certain  periods  of  the 

day. 

Realizing  the  difficulty  of  perfecting  an 
apparatus  for  storing  electricity,  G.  G.  Bell, 
a  London  engineer,  and  member  of  the 
British  Institution  of  Electrical  Engineers, 
conceived  the  novel  idea  of  storing  heat 
energy  instead  of  electrical  or  chemical  en- 
ergy as  in  the  case  of  the  storage  battery. 

Briefly,  Mr.  Bell  proposes  to  supply  a 
house  with  a  device  which  will  consume  an 
equal  amount  of  current  during  the  whole 
24  hours,  thus  more  than  quadrupling  the 
efficiency  of  the  machinery  in  the  power 
house  by  making  it  produce  useful  current 
all  the  time  instead  of  having  a  large  amount 
of  equipment  idle  save  during  an  hour  or 
two  a  day. 

The  apparatus  consists  of  an  iron  blcck 
some  18  inches  high  and  a  foot  in  diameter. 
This  block  is  encased  in  magnesia,  so  that 
no  heat  escapes.  In  the  center  of  the  block 
is  placed  a  removable  electric  heating  unit 
in  several  sections.  When  the  heating 
unit  is  raised  to  a  very  high  temperature  it 
heats  the  block  which  will  remain  heated 
indefinitely  except  for  what  heat  is  taken 
from  it  for  cooking,  etc. 

When  the  householder  turns  on  his  lights 
the  current  is  automatically  cut  of"  from  the 
heater  in  sufficient  quantity  to  supply  the 
lights.  When  the  lights  are  turned  of  the 
current  begins  to  work  on  the  block  once 
more.  When  ironing  day  comes,  the  elec- 
tric iron  is  turned  on,  and  the  amount  of 
current  necessary  to  heat  the  iron  is  with- 
drawn from  the  supply  to  the  heater. 

The  heater  itself  serves  for  a  variety  of 
purposes.  In  its  original  form  it  was  de- 
signed for  hot  water  alone.  Its  present  de- 
velopment not  only  does  away  with  tanks  and 
kettles,  but  provides  hot  air,  steam  or  hot 
water  for  heating,  with  a  great  saving  of 
space,  and  provides  unlimited  heat  for 
cooking. 


Electrical  Securities 


By  "CONTANGO" 


THE  GENERAL  SITUATION — SMALL  AND  LARGE   PLANTS 


"  Electrical  securities,"  to  quote  so  emi- 
nent authority  as  Frank  A.  Vanderlip,  presi- 
dent of  the  National  City  Bank  of  New  York, 
"particularly  electric  light  securities,  are 
among  the  most  recent  types  of  investment 
upon  which  the  public  is  now  asked  to  pass 
judgment  almost  every  day  of  the  week. 
Electrical  undertakings  of  all  kinds  have 
grown  more  rapidly  than  any  other  form 
of  industrial  activity.  The  electric  lighting 
business  has  more  than  doubled  in  the  past 
five  years,  and  that  means  it  has  in  it  a  future 
and  vitality,  that  are  bound,  of  course,  to 
carry  it  to  enormous  proportions." 

Mr.  Vanderlip  refers  to  the  extraordinary 
poplar  interest  now  manifested  in  all  things 
electrical,  and  to  the  favor  with  which  the 
banks  generally  regard  electrical  securities, 
and  indeed,  recommend  investment  in  them 
to  their  patrons.  As  a  matter  of  fact,  those 
who  have  been  active  in  the  field  of  electrical 
endeavor  have  for  years  foreseen  the  splen- 
did future  now  in  part  being  realized,  and 
for  many  years  past  those  who  may  be 
termed  as  being  on  the  "inside"  have  eagerly 
sought  investments  in  electrical  enterprises. 

It  is  indeed  the  electrical  age,  and  it  is 
the  wide-spread  electrical  expansion  now 
going  on  that  the  president  of  the  National 
City  Bank  doubtless  has  in. mind. 

It  is  not  only  the  day  of  the  electric  light- 
ing plant,  but  also  that  of  the  trolley,  and 
east,  west,  north,  and  south  the  lines  pro- 
jected, to  be  built,  and  being  built,  come 
whirling  forward  thicker  than  autumn  leaves 
in  Vallambrosa. 

The  great  development  in  the  use  of 
electric  power  also  seems  to  offer  a  continued 
growth  that  is  quite  likely  to  be  as  rapid  as 
has  been  the  case  in  the  lighting  field.  More- 
over, it  is  the  telephone  age,  and  every  farm 
house  in  the  country  is  fast  being  put  in 
touch  with  its  neighbor  and  the  world  at 
large  by  means  of  this  method  of  communica- 
tion, and  as  yet  not  all  the  telephone  lines 
are  joined  in  one  big  system.  For  better 
or  worse  there  are  still  many  private  lines 


and  independent  companies,  many  of  which 
grow  and  thrive  apace  without  outside 
assistance.  The  point  of  it  all  is  that  this 
tremendous  expansion  in  electrical  enter- 
prise means  a  constant  call  for  an  enormous 
amount  of  money,  which  sooner  or  later  must 
come  out  of  the  pockets  of  the  general 
public. 

;  It-is  then  the  purpose  of  this  series  of  ar- 
ticles to  take  up  carefully  each  phase  of  the 
present-day  very  important  question  of  elec- 
trical securities,  and  show  the  remarkable 
opportunity  now  presented  to  prospective 
investors  by  examining  into  present  condi- 
tions and  indicating  the  probable  future 
growth. 

The  total  investment  in  electric  light  plants 
alone  has  now  passed  beyond  the  billion 
dollar  mark.  Five  years  ago  there  were  some 
four  thousand  companies  with  a  total  in- 
vestment of,  say,  $700,000,000.  And  yet 
with  all  this  extraordinary  increase  in  the 
past  five  years,  already  noticed,  there  is  in 
reality  comparative  darkness  on  the  part  of 
the  investing  public  as  to  the  real  character 
and  quality  of  the  enterprises  into  which-  all 
this  money  has  gone  and  is  going. 

As  to  the  electric  railways  there  is,  too, 
practically  little  more  knowledge  of  a  gen- 
eral or  popular  nature  concerning  the  worth 
and  possibilities  of  their  securities. 

Let  there  be  light.  For  the  opportunity 
of  the  century  is  before  us  if  it  is  only  properly 
brought  to  light. 

Of  the  trolley  lines,  it  may  be  said  briefly 
at  this  time  that,  of  those  actually  built 
and  brought  to  the  state  of  working,  the 
majority  are  susceptible  of  remunerative 
development  if  adequately  connected  'up 
as  part  of  comprehensive  systems,  and  there- 
in will  be  found  their  best  future. 

With  the  electric  light  and  power  under- 
takings it  is  a  different  story.  The  business 
has  been  almost  uniformly  profitable  in  the 
past,  the  market  for  the  product  developed 
with  extraordinary  rapidity,  and,  in  point 
of  fact,  the  business  has  been  one  of  the  few 
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to  pass  through  the  various  panics  without 
serious  results  to   income. 

In  the  years  gone  by,  investors  at  large  have 
perhaps  been  slow  to  put  their  money  into 
such  companies.  But  it  has  really  been 
through  lack  of  thorough  knowledge  of  con- 
ditions. Therefore  the  attitude  of  the  mind 
of  the  average  investor  is  at  this  time  the 
most  important  point  in  the  development  of 
the  electric  lighting  field. 

While  it  is  true  that  the  tendency  is  towards 
combination  and  the  creation  of  large  cor- 
porate securities,  creating  really  great  enter- 
prises whose  securities  are  readily  absorbed 
by  the  big  banks  and  bond  houses,  yet  it 
is  very  possible  and  very  profitable  for  small 
electric  light  plants  to  be  built  and  operated 
successfully,  extending  their  scope  from  time 
to  time  as  demands  are  made  upon  them. 
It  is  in  such  enterprises  that  the  present  ac- 
tive interest  in  electrical  securities  of  all 
kinds  will  find  its  best  outlet  and  greatest 
opportunity.  The  small  plant  established 
on  a  cash  basis  in  a  town  of  even  so  small 
a  population  as  6,000  offers  one  of  the  most 
satisfactory  chances  at  the  present  time. 

As  to  the  hesitancy  of  the  general  investor 
to  take  up  electrical  securities  in  the  past, 
aside  from  the  lack  of  intimate  knowledge, 
''investors,"  to  quote  Mr.  Vanderlip  again, 
"have  hesitated  a  good  deal  in  giving  full 
confidence  to  such  securities  because  of 
conditions  inherent  in  the  nature  of  the 
business. 

"Up  to  a  few  years  ago,  the  electrical 
development  was  so  rapid  that  the  method 
and  cost  of  production  did  not  settle  down 
to  anything  like  a  standard  rate.  No  one 
knew  at  what  moment  some  genius  might 
come  along  with  a  new  invention  in  dynamos 
or  lamps  that  would  make  scrap  of  the  best 
plant  so  far  erected;  a  matter  of  great  dis- 
couragement to  the  bondholder,  and  partly 
explaining  why  comparatively  so  few  elec- 
trical light  securities  were  found  on  the  bond 
lists  of  any  of  the  great  security  exchanges 
in  the  years  gone  by." 

"Then  there  has  been  the  question  of 
overhead  wires  and  franchises  of  little 
security  against  competition." 

"These  difficulties  are  now  in  a  rapidly 
increasing  measure  being  removed.  There 
is  standardization  of  methods  and  cost  of 
production.  Wires  are  run  in  conduits, 
the  acquisition  and  control  of  which  render 
illegitimate  and  irresponsible  competition 
.more  difficult. 


"We  are,  therefore,  I  believe,  entering 
upon  an  era  in  which  investors  will  look  with 
increasing  favor  upon  electrical  securities, 
and  in  which  the  funds  available  for  electric 
development  will  be  obtainable  with  much 
greater  ease  and  at  much  lower  rates  than 

before." 

Mr.  Vanderlip  has  also  expressed  himself 
of  the  opinion  that  the  public  is  fast  recog- 
nizing that  its  rights  are  best  safeguarded 
by  granting  monopoly  privileges  to  these 
public  service  companies  and  then  subjecting 
the  monopoly  to  reasonable  regulations. 
An  attitude  at  once  recognized  and  appre- 
ciated by  the  investor. 

Another  reason  why  electrical  securities 
have  not  been  so  popular  with  investors 
has  been  the  lack  of  the  "general  market- 
ability" of  such  securities,  i.  e.,  the  seeming 
lack  of  ability  to  transfer  or  dispose  of  them 
in  case  of  need.  But  it  is  far  different  today. 
It  is  indeed  the  day  of  electric  bonds,  and 
there  is  now  a  wide  market  for  securities 
of  this  nature.  In  fact,  when  conditions  of 
permanency,  fair  size  and  economical  opera- 
tion have  been  established  a  security  has 
been  created  that  will  make  more  than  favor- 
able comparison  with  any  security  returning 
a  similar  rate  of  interest. 

The  careful  investor  will  of  course  closely 
look  into,  and  analyze  the  concern,  the^  se- 
curities of  which  he  contemplates  buying, 
in  this  connection  it  is  the  intention  to 
and  make  this  series  of  articles  of  direct 
help  by  discussing  frankly  and  simply 
the  whole  matter  of  such  stocks  and 
bonds.  It  will  be  explained  exactly  what 
they  are.  The  usual  manner  of  financing, 
lighting  plants  and  trolley  lines  will  also 
be  brought  out  with  the  best  way  to  bring 
about  s  endid  results.  All  this  in  direct 
easy  terms  )  that  any  one  may  understand 
the  kind  o  securities  offered,  the  interest 
that  should  be  paid,  and  also  enterprises 
that  might  be  considered  doubtful  and 
therefore  to  be  avoided,  by  reason,  say, 
of  excessive  rates  of  interest  offered  or  other 
like  points,  will  be  touched  on. 

For  example,  it  is  the  opinion  of  the  author- 
ities that  the  earnings  of  a  given  company 
must  reach  twice  its  interest  charges,  and 
that  even  that  figure  of  net  earnings  must 
only  be  reached  after  a  fair  charge  has  been 
made  for  maintenance,  and  after  an  adequate 
reserve  has  been  set  aside  for  renewals  and 
a  depreciation  fund.  Expenditures  for  re- 
newals must  not  be  placed  under  operating 
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expenses.  In  other  words  a  proper  and 
normal,  steady  growth  must  be  indicated. 
The  large  number  of  lighting  plants  has 
perhaps  somewhat  held  back  the  tide  of 
general  investment  in  electrical  enterprise. 
The  $i,  200,000,000  or  so,  according  to  the 
Government  report,  invested  in  them,  has 
been  divided  among  some  8,ooo  or  10,000 
plants.  To  understand  securities  of  such 
a  nature  and  number  has  been  beyond  the 
comprehension  of  the  average  investor,  with- 
out definite  information  and  special  knowl- 
edge. Now,  however,  for  the  reasons  al- 
ready alluded  to,  there  is  a  decided  change, 
and  the  average  investor  is  much  more  readily 
interested,  with  corresponding  opportunity 
for  the  wide  awake  bond  house. 

Though  this  is  not  an  age  of  diversion  of 
interest  and  isolation,  but  one  of  concen- 
tration and  consolidation,  particularly  in  the 
case  of  electrical  undertakings,  yet  there 
is  splendid  opportunity  for  small  plants 
in  comparatively  small  places  provided  they 
are  in  control  over  a  fair  area,  well  popula- 
ted. Competitive  isolated  plants  in  the 
large  centers  of  population  are  doomed  to 
go,  for  under  such  conditions  it  is  only  from 
a  large  business  able  to  produce  economically 
and  charging  low  rate.  fhat  there  is  any 
ultimate  hope  of  salvation.  These  indeed 
are  the  two  main  phases  of  the  electric 
light  situation — the  big  central  station  in  the 
large  centers  and  the  small  plants  in  small 
towns.  In  a  future  article  special  attention 
will  be  given  to  them;  and  in  addition  there 
have  to  be  considered: 

Electric  light   and  power  concerns. 

Trolley  lines  and  systems. 

Hydro-electric  power  supply  undertak- 
ings. 

But  it  must  be  reiterated  that  the  whole 
fundamental  principle  of  the  electric  lighting 
and  power  business  rests  in  the  fact  that  it 
is  naturally  a  one  company  business — be  it 
in  small  or  large  centers — and  the  harm  of 
unwarranted  or  needless  competition  must 


be  clearly  shown  up  and  the  economic  ad- 
vantages of  combined  management  over 
large  areas  demonstrated.  Individual  com- 
panies and  their  securities  may  also  be  dis- 
cussed as  illustrative  of  the  points  men- 
tioned. 

As  to  hydro-electric  power  supply  under- 
takings they  are  producing  new  conditions. 
To  quote  Mr.  Yanderlip  once  more-: 

'The  utilization  of  great  waterpowers, 
which  are  now  being  so  rapidly  developed, 
will  tend  toward  a  combined  management 
covering  a  large  area.  The  progress  that 
is  being  made  in  long  distance  transmission 
is  of  the  greatest  importance  in  this  direction. 
Indeed,  in  my  opinion,  the  next  era  of  dis- 
tinct development  in  the  electric  lighting 
field  will  come  as  a  result  of  the  progress 
made  by  technical  experts  in  economical 
long  distance  transmission.  With  great 
power  stations  located  in  the  heart  of  the 
coal  districts  on  the  one  hand,  or  drawing 
their  energy  from  the  great  water  power 
plants  on  the  other,  the  problem  of  the  cheap 
production  of  current  would  seem  to  be 
pretty  well  solved.  If  current  thus  pro- 
duced can  be  economically  distributed  over 
a  very  large  area,  as  indeed  it  is  now  being 
in  many  sections,  the  way  will  be  open  to 
securing  the  economies  of  a  concentrated 
management  and  the  added  advantage  of 
large  corporate  issues,  and  that  combination 
should  result  in  large  profit  to  the  business 
venture,  and  in  a  high  degree  of  satisfaction 
to  security  holders.  For  the  tendency  of 
the  times  is,  it  seems  to  me,  distinctly  in 
the  direction  of  recognizing  the  naturally 
monopolistic  character  of  the  electric  light- 
ing business." 

There  are  in  truth  many  very  attractive  and 
desirable  investment  opportunities  in  electri- 
cal securities  these  days,  and  an  effort  will 
be  made  in  these  articles  to  bring  them 
to  the  attention  of  the  public,  popu- 
larize them  and  show  investors  how  to 
discriminate. 
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PART   HI. 


In  the  preceding  chapter  wiring  methods 
were  described  and  it  will  now  be  possible 
to  determine  the  material  necessary  to  order 
for  this  part  of  the  work  and  have  it  ready 
when  the  rest  of  the  equipment  arrives. 
We  will  next  proceed  to  the  determination 
of  the  actual  plant,  taking  up  methods  of 
charging  batteries  which  has  a  relation  to 
the  voltage  of  the  system  used. 

METHODS  OF  CHARGING  BATTERIES 

There  are  three  methods  of  charging 
batteries,  namely:  direct  from  generator, 
through  resistance,  or  with  use  of  a  booster. 

For  domestic  service,  where  the  plants 
are  small  in  capacity,  the  booster  system 
may  be  eliminated.  Three  standard  equip- 
ments for  strictly  lighting  and  for  lighting 
and  power  service,  are  here  described: 

i.  A  low  voltage  system,  which  may  be 
known  as  a  strictly  storage  battery  lighting 
system,  for  use  with  low  voltage  tungsten 
lamps,  of  27^  or  30  volts.  The  battery  will 
consist  of  15  to  18  cells,  depending  upon  the 
distance  of  the  storage  battery  from  the 
center  of  distribution  of  the  lighting  system, 
and  the  size  of  the  wire.  If  the  engine  and 
the  battery  are  to  be  installed  in  the  house, 
15  or  16  cells  will  be  ample.  For  this  sys- 
tem the  special  low  voltage  generators,  30 
to  50  volts,  should  be  obtained.  When 
charging  the  battery  in  this  case  there  will 
be  no  loss  through  resistance,  since  the 
required  voltage  may  be  obtained  direct 
from  the  generator. 

2.  This  system  consists  of  engine,  110- 
volt  generator  and  storage  battery  for  30- 
volt  lighting  system,  the  battery  to  be 
charged  from  the  uo-volt  circuit  through 
resistance.  This  combination  system  is 
intended  for  use  where  the  current  is  to  be 
distributed  about  the  place  for  power  pur- 
poses, the  higher  voltage  being  required 
for  the  power  distribution,  while  the  house 
lighting  will  be  done  from  the  30-volt  bat- 
tery and  not  direct  from  the  generator.  The 
switchboard  for  use  with  this  system  will 
provide  for  two  circuits,  properly  protected 
with  fuses,  one  for  no-volt  power  circuit 
and  the  other  for  battery  and  30-volt  light- 
ing circuit. 


3.  This  system  consists  of  engine,  110- 
volt  generator  and  battery  for  no  volts, 
and  it  can  be  used  for  both  lighting  and 
power.  The  battery  being  for  no  volts 
(56  cells),  and  there  being  no  voltage  boostr 
employed,  it  will  need  to  be  divided  into 
two  sets  of  28  cells  each  and  these  sets 
charged  in  parallel  through  resistances,  as 
previously  explained. 

This  will  make  a  very  flexible  system,  it  be- 
ing possible  to  furnish  current  to  lamps  of 
the  lighting  system,  at  the  same  time  current 
is  furnished  for  power  distribution,  direct  from 
the  generator,  the  battery  being  either  on 
charge  or  cut  out  of  the  circuit;  or,  if  neces- 
sary, it  is  possible  to  discharge  the  battery  in 
parallel  with  the  generator,  the  generator  volt- 
age to  be  adjusted  (by  means  of  afield  rheo- 
stat) to  correspond  with  voltage  of  the  battery. 
This  method,  of  course,  would  squire 
closer  attention  on  the  part  of  the  operator, 
but  in  this  way  it  will  be  possible  to  care 
for  an  increased  lighting  load,  in  case  gen- 
eral illumination  is  required  for  some  special 
function,  which  illumination  would  require 
more  current  than  either  the  generator  or 
battery  alone  would  be  able  to  furnish. 

HOW  TO  DETERMINE  SIZE  OE  PLANT 

In  selecting  an  electric  lighting  plant,  in- 
cluding storage  battery,  considerable  varia- 
tion may  be  made  in  the  size  of  the  engine, 
generator  and  storage  battery  necessary^  for 
supplying  a  certain  amount  of  electric  light 
or  power. 

The  capacity  of  the  plant  should  in  any 
case  be  somewhat  in  excess  of  the  total 
amount  of  work  to  be  done,  but  the  size  select- 
ed should  depend  to  some  extent  on  whether 
it  is  considered  expedient  to  do  the  entire 
lighting,  or  work,  from  the  storage  battery 
during  the  hours  when  the  engine  is  not 
running,  or  whether  the  heaviest  load  is  to 
be  taken  from  the  engine  direct  and  the 
battery  only  used  as  a  reserve  for  lights,  or 
a  small  amount  of  power,  during  hours  when 
the  engine  is  shut  down;  or,  again,  whether 
it  is  expedient  to  run  the  engine  and  battery 
in  parallel,  that  is,  taking  the  current  from 
both  the  generator  and  battery  during  the 
time  of  the  heaviest  load. 
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As  conditions  vary  with  every  installa- 
tion, there  is  no  simple  rule  by  which  the 
size  of  engine,  generator  and  storage  battery 
may  be  determined.  To  give  an  idea  of 
what  may  be  expected  or  depended  upon  for 
different  styles  of  installation,  we  here  de- 
scribe three  typical  plants: 

First:  We  will  consider  a  small  domestic 
lighting  plant  where  there  is  little  or  no  power 
used  except  for  lighting.  This  plant  may 
consist  of  a  three  horse-power  vertical  engine 
with  if  kilowatt  30  to  50  volt  generator 
and  a  16-cell  storage  battery  with  a  capacity 
of  15  amperes  for  eight  hours  or  twenty-two 
16  candle-power  30-volt  tungsten  lamps  for 
eight  hours.  Fifty  of  these  lamps  may  be 
installed  for  lighting  house,  barn  and  prem- 
ises. 

This  plant  will  be  practically  ideal  in  its 
operation  for  this  amount  of  lighting,  and 
a  small  amount  of  power  may  be  taken  from 
the  engine  direct,  or  small  motors,  such  as 
sewing  machine  motors,  fan  motors,  etc., 
may  be  run  from  the  storage  battery.  It 
is  hardly  probable  that  all  50  lamps  would 
ever  be  burned  at  the  same  time  during  an 
entire  evening.  However,  if  they  should 
all  be  used  at  the  same  time  the  battery  would 
have  a  capacity  sufficient  to  supply  current 
for  nearly  three  hours.  If,  however,  it  is 
desired  to  burn  the  full  number  of  lamps 
for  a  longer  period,  the  engine  can  be  run 
in  parallel  with  the  battery.  In  this  case, 
even  though  a  hit-and-miss  engine  is  used, 
perfectly  steady  light  is  secured.  Where  a 
larger  number  of  lamps  than  50  is  desired 
for  special  occasions,  75  or  100  lamps  can 
be  burned  by  operating  the  battery  and  en- 
gine in  parallel.  Switchboards  are  provided 
with  switches  for  such  operation.  It  is 
probable  that  for  an  ordinary  evening  not 
over  10  lights  will  be  burned  on  an  average 
of  3 J  hours  each.  This  would  make  a  total 
of  about  35  lamp-hours,  and  as  the  total 
capacity  of  the  battery  is  175  lamp-hours, 
it  would  only  be  necessary  to  charge  the 
battery  twice  a  week  under  these  conditions. 
The  charging  may  be  done  at  regular  inter- 
vals, or  it  may  be  found  later  that  there  is 
other  work  which  can  be  profitably  done 
from  the  engine  and  the  battery  charged 
at  the  same  time.  In  any  event,  only  a  very 
small  amount  of  attendance  is  necessary  to 
keep  the  battery  fully  charged  and  the  elec- 
tric current  ready  for  instant  use. 

Second:    We   will   consider   the   installa- 
tion of  a  larger  plant,  where  the  engine  is 


to  be  used  for  power  during  the  day,  and  a 
storage  battery  installed  for  lighting  during 
the  evening  and  during  hours  when  the 
engine  is  not  running.  For  this  plant  a 
15  horse-power  engine  may  be  selected  with 
the  same  if  kilowatt  generator  and  a  16-cell 
storage  battery,  as  in  the  first  plant.  If 
during  the  day,  the  engine  has  a  regular 
load  of  less  than  15  horse-power,  the  surplus 
power  can  be  utilized  to  run  the  generator 
and  charge  the  storage  battery.  Either  a 
throttling  or  hit-and-miss  governor  engine 
may  be  used,  as  the  lighting  will  be  taken 
only  from  the  storage  battery,  and  there- 
fore the  close  regulation  given  by  the  throt- 
tling governor  engine  is  not  essential.  The 
results  which  may  be  expected  from  the 
storage  battery  will  be  the  same  as  with 
the  smaller  plant,  except  that  it  may  be 
charged  while  the  engine  is  doing  other  work 
amounting  to  perhaps  12  horse-power,  with 
practically  no  extra  amount  of  attendance, 
and  a  small,  but  efficient,  lighting  capacity 
can  thus  be  abtained  at  practically  no  addi- 
tional expense  whatever. 

Third:  We  will  consider  the  installation 
of  a  plant  on  a  large  farm  or  estate,  where 
there  is  the  heaviest  class  of  farm  machinery 
to  run  at  various  times,  and,  also,  a  consider- 
able amount  of  lighting  is  required.  For 
this  plant  a  20  horse-power  Alamo  standard 
throttling  govenor  engine,  a  12 J  kilowatt 
Westinghouse  Type  "S"  generator,  and  a 
56-cell  storage  battery  for  uo-volt  lighting 
and  power  circuit,  having  a  capacity  of  20 
amperes  for  eight  hours  may  be  selected.  Cur- 
rent is  to  be  supplied  for  one  25  horse-power 
motor,  one  five  horse-power  motor  and  one 
two  horse-power  motor  required  for  operating 
machinery  on  the  premises.  There  may  be 
a  large  number  of  lamps  installed  at  various 
points,  so  that  the  no-volt  circuit  is  more 
desirable  than  the  30-volt  circuit,  on  account 
of  the  distance  the  current  has  to  be  trans- 
mitted. Tungsten  lamps  should  generally  be 
installed,  but  some  carbon  filament  lamps  of 
small  candle  power  may  be  more  desirable 
in  some  out  of  the  way  places  where  they 
are  only  occasionally  turned  on. 

The  capacity  of  the  storage  battery  would 
be  sufficient  to  operate  forty  16  candle- 
power  carbon  filament  lamps  for  eight 
hours,  or  about  fifty  32  candle-power  tung- 
sten lamps  for  eight  hours.  This  capacity 
is  somewhat  in  excess  of  the  requirements 
for  lighting,  but  this  is  desirable  if  power  is 
also  to  be  taken  from  the  battery  from  time 


POPULAR  ELECTRICITY 


791 


to  time  when  it  is  not  expedient  to  run  the 

engine. 

You  will  note  that  one  motor  is  of  larger 
capacity  than  the  capacity  of  the  engine. 
This  motor  is  provided  for  extra  heavy  work. 
Motors  have  a  larger  over-load  capacity  for 
a  short  time  than  gasoline  engines,  and  if 
the  heaviest  work  to  be  done  is  between 
20  and  30  horse-power,  with  30  horse-power 
as  the  maximum  load,  the  necessary  current 
may  be  obtained  by  running  the  engine  and 
battery  in  parallel.  If  the  battery  is  fully 
charged  on  the  start  it  may  be  called  upon 
for  10  horse-power  in  addition  to  the  capacity 
of  the  engine,  so  that  for  a  short  time  with 
the  use  of  the  20  horse-power  engine  and 
storage  battery,  30  horse-power  may  be 
taken  from  the  largest  motor. 

If  a  considerable  amount  of  ordinary  work 
is  done  with  the  five  horse-power  motor,  under 
the  average  conditions,  power  for  this  motor 
will  be  taken  from  the  engine  and  the  storage 
battery  can  be  charged  at  the  same  time. 
However,  if  it  is  not  convenient  to  run  the 
engine,  this  motor  may  be  operated  _  from 
the  storage  battery  for  several  hours  without 
discharging  the  battery  sufficiently  to  inter- 
fere with  an  average  evening's  lighting  being 
done  without  re-charging  the  battery. 

The  current  for  the  two  horse-power 
motor  will  ordinarily  be  taken  from  the 
battery  and  it  may  be  run  at  any  time  with- 
out serious  consideration  of  the  current  which 
it  consumes. 

The  descriptions  of  the  above  plants  are 
merely  intended  as  suggestions  as  to  the 
style  of  installation  best  suited  for  varying 
conditions. 

USES   OF   ELECTRICITY     FOR    COUNTRY   HOME 

AND    FARM 

It  is  hardly  necessary  to  point  out  the 
many  and  varied  uses  of  electricity  on  mod- 
ern farms  or  in  country  homes,  but  it  may 
prove  of  interest  to  describe  briefly  some  of 
the  various  devices  which  have  been  per- 
fected since  the  electric  current  has  been 
brought  to  serve  man's  every  day  r.-eds, 
in  the  shape  of  convenient  power  as  well  as 
for  illumination.  The  large  illustration 
shows  the  devices  described  in  the  following 
paragraphs  and  many  others. 

In  manufacturing  plants  the  use  of  in- 
dividual electric  motors  for  operating  ma- 
chinery has  for  some  time  been  recognized, 
both  from  the  standpoint  of  economy  in  the 
use  of  current,  and  in  doing  away  with  un- 
sightly, complicated    and  power-consuming 


shafts  and  other  transmission  equipment, 
so  in  the  use  of  the  electric  current  for  opera- 
ting farm  machinery,  the  individual  "  motor 
makes  the  use  of  this  power  practical^  at 
any  point  where  needed,  at  the  lowest  possible 
expense.  Portable  motors  can  be  moved 
from  point  to  point  and  attached  to  different 
machinery  when  the  sendee  of  that  particular 
machine  is  required.  To  anyone  familiar 
with  {arm  requirements,  the  advantage  of 
this  is  at  once  apparent. 

In  the  line  of  household  utilities,  the  per- 
centage of  work  which  can  be  done  by  elec- 
tricity is  being  rapidly  increased,  and  a  few 
of  the  most  important  and  serviceable  de- 
vices of   this  character  are  here   described. 
For  the  laundry,  the  electric  iron  is  not 
only  a  perfect  laundry  iron,  but  also  a  lady's 
iron,   for  ironing  fine   linens   and   delicate 
laces.    It  can  be  used  in  the  boudoir,  or 
in  any  comfortable  room  in  the  house  where 
there  is  a  lighting  socket.    It  is  convenient 
to  carry  when  traveling,  for  pressing  mussed 
garments.    When  sewing,  it  can  be  used  as 
a  pressing  iron  right  in  the  sewing  room, 
thus  saving  time  and  steps  to  and  from  the 
kitchen  or  laundry.     The  iron  heats  per- 
fectly by  electricity,  and  remains  always  at 
the  right  temperature.    It  heats  itself  only 
and  not  the  room,  as  does  a  stove.  _  It  is 
made  in  five,  seven  and  nine  pound  sizes. 

The  most  modern  and  satisfactory  types 
of  washing  machines  are  now  sold  with 
electric  motors  as  a  part  of  the  equipment. 
The  motor-driven  machine  is  almost  as 
great  an  improvement  over  the  hand-driven 
as  is  the  latter  over  the  open  tub  and  washing 
board.  A  modern  motor-driven  machine 
will  wash  a  tubful  of  clothes  in  from  10 
to  15  minutes,  and  when  they  are  washed 
the  same  power  wrings  them  dry. 

The  electric  sewing  machine  motor, 
which  gets  its  current  from  the  lighting 
socket,  does  away  entirely  with  the  pedaling 
of  the  sewing  machine.  Without^  it,  easy 
running  is  the  best  that  can  be  said  of  any 
machine;  with  it,  any  machine  becomes 
self-running.  It  converts  the  treadle,  which 
has  been  accountable  for  so  much  fatigue 
and  backache,  into  a  foot  rest. 

The  motor  fits  any  machine  and  can  be 
operated  by  any  woman.  All  that  is  re- 
quired is  to  turn  the  switch  to  start  and 
stop  it.  The  speed  of  the  machine  is  regu- 
lated by  a  slight  pressure  of  the  foot.  The 
motor  consumes  no  more  current  than  a  16 
candle-power  carbon  filament'lamp. 
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j|THIS  illustration  shows  a  number  of 
the  electrically  operated  devices  of 
the  General  Electric  Company  which 

ARE  ADAPTED  TO  THE  COUNTRY  HOME.   In 

the  typical  farm  plant  there  will  be 
found  located  at  the  heart  of  things 
the  generating  equipment  and  storage 
battery  described  in  the  article.  from 
the  battery  the  current  is  carried 
through  wires  to  the  switchboard  and 
from  the  switchboard  out  through  the 
feeder  wires  to  the  devices  themselves. 
The  extent  of  these  applications  of 
current  on  the  farm  is  almost  unlimited. 
The  illustration  shows  only  a  few  of 
the  things  that  may  be  accomplished 
electrically. 


•  OUTDOOR  LIGHTING  FIXTURE  |I 


The  electric  radiator  furnishes  heat  in  its 
simplest  and  most  convenient  form.  There 
being  no  combustion,  it  is  absolutely  cleanly 
and  sanitary.  It  is  an  ideal  heater  for  cool 
spring  and  fall  days  when  the  regular  heating 
system  furnishes  too  much  heat  for  comfort. 


During  the  winter  its  glow  serves  admir- 
ably to  add  cheer  to  the  steam  heated 
room. 

The  electric  house  fan  is  noiseless  and 
for  this  reason  is  a  desirable  fan  to  use 
in  the  sick  chamber.    It  can  be  used  in  one 


room  on  the  table  and  in  another  as  a  wall 
fan. 

A  single  demonstration  of  vacuum  cleaning 
generally  leads  to  the  adoption  of  this  method. 
Sweep  a  nine-by-twelve  rug  as  clean  as 
you   possibly  can   with   broom   and   carpet 


sweeper;  then  apply  a  good  vacuum  cleaner. 
The  quart  or  more  of  dirt  that  it  will  suck 
up  and  convey  into  its  receptacle  is  a  con- 
vincing argument. 

No  method  of  making  toast   is  so  satis- 
factory as  the  electric.     The  electric  toaster 


jfthis  illustration  shows  a  number  of 
the  electrically  operated  devices  of 
the  General  Electric  Company  which 

ARE  ADAPTED  TO  THE  COUNTRY  HOME.  In 
THE  TYPICAL  FARM  PLANT  THERE  WILL  BE 
FOUND  LOCATED  AT  THE  HEART  OF  THINGS 
THE  GENERATING  EQUIPMENT  AND  STORAGE 
BATTERY  DESCRIBED  IN  THE  ARTICLE.  FROM 
THE  BATTERY  THE  CURRENT  IS  CARRIED 
THROUGH  WIRES  TO  THE  SWITCHBOARD  AND 
FROM  THE  SWITCHBOARD  OUT  THROUGH  THE 
FEEDER  WIRES  TO  THE  DEVICES  THEMSELVES. 
THE  EXTENT  OF  THESE  APPLICATIONS  OF 
CURRENT  ON  THE  FARM  IS  ALMOST  UNLIMITED. 
THE  ILLUSTRATION  SHOWS  ONLY  A  FEW  OF 
THE  THINGS  THAT  MAY  BE  ACCOMPLISHED 
ELECTRICALLY. 


DESK  FAN 


The  electric  radiator  furnishes  heat  in  its 
simplest  and  most  convenient  form.  There 
being  no  combustion,  it  is  absolutely  cleanly 
and  sanitary.  It  is  an  ideal  heater  for  cool 
spring  and  fall  days  when  the  regular  heating 
system  furnishes  too  much  heat  for  comfort. 


During  the  winter  its  glow  serves  admir- 
ably to  add  cheer  to  the  steam  heated 
room. 

The  electric  house  fan  is  noiseless  and 
for  this  reason  is  a  desirable  fan  to  use 
in  the  sick  chamber.    It  can  be  used  in  one 


room  on  the  table  and  in  another  as  a  wall 
fan. 

A  single  demonstration  of  vacuum  cleaning 
generally  leads  to  the  adoption  of  this  method. 


Sweep  a   nine-by-twelve 
you  possibly  can  with 


rug   as   clean    as 
broom  and  carpet 


sweeper;  then  apply  a  good  vacuum  c  eaner 
The  quart  or  more  of  dirt  that  it  will  suck 
up  and  convey  into  its  receptacle  is  a  con- 
vincing  argument. 

No  method  of  making  toast   is  so  sahs- 
factory  as  tM  electric    The  electric  toaster 
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stove  makes  delicious  golden  brown  toast 
right  on  the  dining  table.  In  addition  to  a 
wire  grid  for  making  toast,  some  forms  are 
provided  with  a  steel  plate  for  making  grid- 
dle cakes  and  for  cooking  small  portions 
of  almost  anything. 

Where  electric  current  is  available  on  large 
dairy  farms,  it  can  be  used  to  operate  any 


of  the  present  styles  of  milking  machines. 
With  the  milking  machine  one  man  can  milk 
from  two  to  six  times  the  number  of  cows 
in  the  same  length  of  time  that  it  is  possible 
for  him  to  milk  by  hand.  The  different 
styles  of  machines  now  on  the  market  take 
from  a  one-half  to  three  horse-power  motor 
for  their  operation. 


Elementary  Electricity 

By  PROF.  EDWIN  J.  HOUSTON,  PH.  D.  (Princeton) 


CHAPTER    XXIV. — ELECTRIC    HEATERS 


As  we  have  already  seen,  the  passage  of 
an  electric  current  through  a  conductor  is 
invariably  attended  by  an  increase  in  its 
temperature.  The  heat  so  produced  may 
be  either  non-luminous  or  unaccompanied 
by  light,  or  luminous  or  accompanied  by 
both  heat  and  light. 

The  quantity  of  heat  produced  by  the 
passage  of  an  electric  current  depends  on 
the  amount  of  electric  energy  that  produces 
it.  The  rise  of  temperature  depends  both 
on  the  rapidity  with  which  the  heat  is  pro- 
duced and  the  rapidity  with  which  it  is 
dissipated  or  lost.  The  increase  of  tempera- 
ture is  most  rapid  when  the  electric  current 
begins  to  pass  through  the  conductor.  The 
increase  of  temperature,  however,  does  not 
continue,  the  loss  of  heat  becoming  more 
nearly  equal  to  the  increase  until  finally, 
when  these  two  quantities  equal  each  other, 
the  temperature   remains  constant. 

An  electrically  heated  body  can  part  with 
or  lose  its  heat  in  three  ways;   i.  e.: 

(i)  Its  heat  is  carried  off  by  any  body 
that  comes  in  contact  with  its  surfaces. 
This  manner  of  losing  heat  is  known  as 
conduction.  An  electric  conductor  that 
has  been  insulated  by  covering  it  with  cot- 
ton, silk,  rubber  or  caoutchouc,  loses  its 
heat  mainly  in  this  way.  So,  too,  a  conduct- 
or of  the  above  character,  provided  with 
an  outer  covering  or  sheathing  of  lead,  loses 
its  heat  mainly  by  conduction. 

(2)  When  the  heated  body  is  surrounded 
by  a  gas  or  liquid,  as  when  a  bare  wire  or 
conductor  is  placed  in  the  air  or  in  water,  it 
gives  up  its  heat  to  the  molecules  of  liquid 
or  gas  that  come  in  contact  with  its  surface. 
This  causes  an  expansion  of  the  liquid  or 
gas  that  sets  up  currents  called  convection 


currents,  the  heated  liquid  or  gas  moving 
from  the  conductor  towards  the  colder  por- 
tions of  the  mass.  This  process  is  called 
convection. 

(3)  No  matter  whether  the  heated  body 
be  bare  or  covered  it  will  lose  a  certain  pro- 
portion of  its  heat  by  what  is  known  as 
radiation.  In  this  case  it  sends  off  waves 
that  radiate  or  move  in  all  directions  from 
the  heated  body  and  so  carry  away  the 
heat  to  cooler  parts  of  the  surrounding 
medium. 

The  quantity  of  heat  required  to  raise 
the  temperature  of  a  given  amount  of  differ- 
ent substances  varies,  but  is  constant  for 
the  same  substance.  In  order  to  raise  the 
temperature  of  one  pound  of  water  one  de- 
gree Fahrenheit,  an  amount  of  energy,  778 
foot-pounds  or  1055  joules,  must  be  ex- 
pended. And  this  is  true  whatever  may  be 
the  source  of  the  energy  that  is  so  expended. 
It  may  have  been  produced  by  mechanical, 
by  chemical,  by  electrical,  or  by  magnetic 
means.  But  in  every  case  the  expenditure 
of  778  foot-pounds  or  1055  joules  will  be 
required  to  raise  the  temperature  of  one 
pound  of  water  one  degree  Fahrenheit. 

In  order  to  determine  the  amount  of  heat 
produced  by  the  passage  of  a  given  quantity 
of  electricity  through  a  circuit  in  a  given 
time,  a  device  known  as  the  electric  calorim- 
eter is  employed.  The  simple  form  of  this 
instrument,  represented  in  Fig.  153,  con- 
sists of  a  thin  wire  (MN),  placed  in 
a  glass  vessel  nearly  filled  with  water. 
A  thermometer  (T)  is  passed  through  a 
cork  in  the  top  of  the  vessel  so  as  to  bring 
its  bulb  near  the  center  of  the  liquid.  In 
this  manner,  the  amount  of  the  increase 
in  the  temperature  of  the  water  that  has 
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been  produced  by  the  passage  of  a  given 
current  in  a  given  time,  can  be  measured. 

The  quantity  of  heat  is  measured  in  heat 
units  called  calories,  a  calorie  being  the 
amount  of  heat  required  to  raise  the  tem- 
perature of  one  gramme  of  water,  one  degree 
Centigrade.  Consequently,  if  the  weight 
of  water  in  the  glass  vessel  of  the  calorim- 
eter is  known  in  grammes,  and  the  quantity 
of  electricity  passing  is  known  in  amperes, 
from  the  increase  in  temperature  as  indi- 


cated by  the  thermometer,  the  quantity 
of  heat  produced  in  calories  can  be  obtained. 

The  amount  of  heat  liberated  by  the 
passage  of  an  electric  current  is  proportional 
to  the  square  of  the  current  strength  in 
amperes  multiplied  by  the  resistance  of  the 
circuit  in  ohms.  If  a  current  of  ten  amperes 
passes  through  a  circuit  whose  resistance  is 
four  ohms,  the  amount  of  energy  expended 
will  be  ten  multiplied  by  four,  or  four  hun- 
dred watts.  Or,  since  one  watt  equals  .24 
calories  per  second,  the  total  quantity  of 
heat  generated  is  equal  to  400  x  .24,  equals  96 
calories  per  second. 

The  actual  increase,  or  rise  in  tempera- 
ture produced  in  any  conductor  by  the  pas- 
sage of  an  electric  current,  depends  on  the 
following  circumstances,   i.   e.: 

(1)  On  the  amount  of  heat  liberated  in 
the  conductor. 

(2)  On  the  nature  of  the  medium  sur- 
rounding the  conductor. 

(3)  On  the  character  and  temperature 
of  bodies  in  the  neighborhood  of  the  con- 
ductor. 

The  amount  of  heat  liberated  in  a  given 
length  of  conductor  depends: 

(1)  On  the  electric  resistance  of  that 
length  of  conductor. 


(2)  On  the  current  strength  passing 
through  that  length. 

(3)  On  the  extent  of  surface  of  that  por- 
tion of  the  conductor,  or,  in  other  words, 
on  both  its  length  and  diameter. 

(4)  On  the  nature  and  condition  of  the 
surface  of  the  conductor. 

The  heating  effects  produced  by  an  elec- 
tric current  are  employed  in  practice  for  a 
variety  of  purposes,  such  as  electric  heaters, 
electric  furnaces,  electric  radiators,  electric 
stoves,  electric  soldering  irons,  fuse  wires, 
etc. 

So  far  as  its  actual  efficiency  is  concerned, 
an  electric  heater  is  unable  to  compete  with 
a  coal  fire  or  gas  stove.  If  the  electricity 
employed  in  the  heater  coils  be  obtained 
by  steam  power,  as  is  generally  the  case, 
it  would  of  course  be  more  economical  to 
burn  the  coal  directly  to  produce  the  heat 
than  to  burn  it  under  a  boiler,  use  the  steam 
generated  to  drive  an  engine,  the  engine  to 
drive  a  dynamo,  and  the  current  produced 
by  the  dynamo  to  heat  an  electric  heater. 

But  there  are  cases  in  which  the  use  of 
an  electric  heater  is  more  economical  than 
the  use  of  a  coal  or  gas  stove.  An  electric 
heater  can  be  placed  in  operation  by  the 
mere  closing  of  a  switch,  and  the  highest 
temperature  it  is  capable  of  producing  ob- 
tained in  a  few  minutes.  Then,  when  the 
heat  is  no  longer  required,  it  can  be  turned 
off  almost  instantly  by  the  opening  of  the 
switch. 

The  above  is  not  the  case  with  the  coal  or 
gas   stove.     A   stove   requires   a  long   time 
before  it  can  be   brought  to   the   required 
temperature,  and  when  the  heat  is  no  longer 
required,  it  takes  a  long  time  to  extinguish 
the    fire    economically.     For    this    reason, 
therefore,    there   are   a   number  of   electric 
heaters  suitable  mainly  for  cooking  purposes 
that   can   compete   economically   with   coal 
and    gas    stoves.     The    actual    amount    of 
heat  required  to  prepare  a  cup  of  coffee  or 
tea,   or  to  broil   a  steak,   is  comparatively 
small,  and  this  amount  can  be  readily  ob- 
tained and  the  current  turned  off  when  the 
cooking  is  done.     But  in  the  case  of  coal  or 
gas  cooking  stoves  or  ranges  an  amount  of 
heat  far  in  excess  of  what  is  necessary  for 
either  of   the   above   mentioned  services  is 
produced.     Nor   indeed   is   this   limited   to 
cooking  devices,  since  an  electric  air  heater, 
turned  on  for  a  quarter  of  an  hour  or  so, 
will   comfortably   heat   the   air  of   a   small 
room,   and  when  the  heating  is  no  longer 


796 


POPULAR  ELECTRICITY 


required  the  heat  can  be  turned  off,  while 
in  the  case  of  the  hot  air  heater  the  fire  in 
the  furnace  must  be  kindled  many  hours 
before  its  use  is  actually  required. 

Another  advantage  possessed  by  electric 
heaters  is  to  be  found  in  the  fact  that  they 
do  not  vitiate  the  air.  There  are  no  noxious 
gases  or  products  of  combustion  given  off 
by  the  electric  heater  as  in  the  case  of  the 
gas  stove  or  coal  furnace. 

The  actual  temperature  to  which  a  given 
current  of  electricity  can  raise  a  conductor 
depends  on  the  value  of  its  resistivity  or 
electric  resistance  per  unit  of  length.  A 
certain  current  strength  passing  through 
a  given  resistance  produces  a  definite  quan- 
tity of  electricity7.  Since  a  short  thin  piece 
of  wire  of  a  certain  kind  of  material  may 
possess  the  same  electric  resistance,  as  a 
long  stout  wire  of  another  material,  it  is 
evident  that  the  liberation  of  the  same 
quantity  of  heat  in  these  two  different  con- 
ductors will  produce  very  different  tem- 
peratures. The  shorter  the  wire,  the  higher 
the  temperature  to  which  the  conductor 
will  be  raised,  and  the  longer  and  stouter 
the  wire,  the  lower  the  temperature. 

The  construction  of  the  electric  heater  is 
exceedingly  simple.  It  consists  practically 
of  a  coil  or  coils  of  wire  of  some  material 
that  is  not  readily  fused  by  heat.  The  heat- 
ing coil  is  arranged  so  as  to  be  able  readily 
to  give  its  heat  either  to  the  air  that  comes 
in  contact  with  it  when  the  coil  is  intended 
to  act  as  an  air  heater,  or  to  a  mass  of  metal 
or  iron  with  which  it  almost  comes  in  con- 
tact, only  being  separated  from  it  by  a  thin 
layer  of  some  non-conducting  material 
such  as  porcelain. 

When  properly  constructed  an  electric 
heater  is  an  exceedingly  efficient  device. 
Indeed,  its  efficiency  is  far  greater  than  that 
of  any  other  electric  device.  Practically  all 
the  energy  of  the  electric  current  is  con- 
verted into  heat  energy. 

Various  shapes  are  given  to  the  coils  of 
electric  heaters.  Sometimes  thev  are  in  the 
form  of  flat  spirals  applied  to  the  surface  of 
a  metallic  plate  by  the  use  of  fused  glass  or 
porcelain,  which,  when  cooled,  hardens  and 
holds  the  coils  to  the  plate  at  the  same  time 
insulates  contiguous  turns  from  one  another, 
so  necessitating  the  current  to  pass  through 
the  entire  coil  from  one  end  to  the  other. 

Heating  coils  of  the  above  description  are 
efficient  in  action,  since  all  parts  of  the  sur- 
face of  the  coil  come  almost  in  contact  with 


the  metallic  plate  to  be  heated.  They  pos- 
sess the  disadvantage,  however,  that  when 
fused  or  burnt  out  it  is  difficult  to  replace 
them.  A  modification,  therefore,  has  been 
adopted  whereby  the  heating  coils  consist 
of  an  edgewise-wound  spiral  of  special  re- 
sistance ribbon,  suitably  insulated  between 
the  separate  turns,  and  enclosed  in  a  mica- 
lined  copper  cylinder.  When  a  heating 
coil  burns  out  it  can  instantly  be  replaced 
by  a  fresh  coil. 

In  order  to  obtain  a  large  heating  surface 
the  heating  coil  is  generally  made  fairly 
long.  The  material  of  which  it  is  construc- 
ted consists  of  some  material  that  possesses 
a  high  electric  resistivity.  Galvanized  iron 
wire  is  commonly  employed  for  large  car 
heaters  and  German  silver  wire  or  other 
suitable  alloy  for  most  other  heater  coils. 
For  the  heating  of  street  cars,  the  cabins  of 
ships,  and  the  small  rooms  of  houses,  the 
electric  heater  possesses  marked  advantages 
over  coal  gas  stoves,  since,  as  already  stated, 
it  can  be  turned  on  only  when  heat  is  needed 
and  turned  off  when  the  heat  is  no  longer 
needed. 

The  electric  heater  is  employed  in  the 
kitchen,  for  culinary  purposes,  in  the  form 
of  stoves,  broilers,  toasters,  coffee  and  tea 
kettles,  waffle-irons,  etc.,  etc. 

In  all  of  these  devices  the  heater  consists 
of  various  heating  coils  placed  inside  a  short 
cylinder  that  is  provided  with  a  flat  upper 
surface  on  which  the  vessel  in  which  the 
cooking  is  to  be  done  is  placed.  In  order  to 
obtain  the  greatest  efficiency  from  a  heater 
of  this  character,  it  is  necessary  that  the 
pan,  pot,  kettle,  or  other  device  in  which 
the  cooking  is  to  be  done,  shall  be  provided 
with  a  perfectly  flat  base  so  that  it  can  come 
at  all  points  of  its  surface  in  contact  with 
the  heating  surface  of  the  electric  stove. 

In  most  cases  electric  heating  devices  are 
provided  with  a  number  of  separate  heating 
coils.  When  so  arranged  it  is  possible 
rapidly  to  van'  the  quantity  of  electricity 
passing  by  the  use  of  what  is  known  as  a 
temperature-regulating  switch.  This  is  a 
switch  by  means  of  which  the  resistance 
of  the  heating  coils  can  be  varied  by  coupling 
the  separate  coils  in  series,  multiple,  etc. 
In  this  way  a  marked  saving  is  possible  in 
the  amount  of  current  employed  since  by 
arranging  the  regulating  switch  when  the 
current  is  first  turned  so  that  a  powerful 
current  passes,  the  heater  is  brought  to  its 
highest  temperature  in  a  few  minutes,  wheo 
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a  smaller  current  will  suffice  to  keep  the 
heat  fairly  constant. 

Fig.  154  represents  a  form  of  electric 
heater  known  as  the  portable  stove  or  disk 
heater.  Here  the  heating  coil  is  placed 
inside  a  short  metallic  cylinder  provided  with 
a  flat  base,  and  is  connected  with  an  electric 


FIG.   154.     ELECTRIC  DISK  STOVE 

source  by  means  of  conducting  wires  repre- 
sented at  the  right-hand  side  of  the  figure. 
The  temperature-regulating  switch  is  repre- 
sented in  front  of  the  figure.  Such  a  stove 
reaches  its  full  temperature  two  minutes 
after  the  strongest  current  is  turned  on.  ^ 

There  is  also  what  is  known  as  an  electric 
griddle  cake  cooker  and  toaster,  which  in 
construction  does  not  differ  from  that  of 
the  portable  stove  save  in  dimensions  and 
shape.  An  electrically  heated  cooker  and 
toaster  is  especially  suited  for  the  cooking  of 
griddle  cakes.  The  electric  resistance  of 
the  heating  coils  is  proportioned  so  that  a 
temperature  of  about  7000  F.  is  obtained. 
Cooking  by  such  a  device  is  attended  by 
the  most  satisfactory  results  by  reason  of 
the    uniformly    high    temperature    ensured. 

In  the  electrically 
heated  tea-kettle, 
Fig.  155,  an  electric 
stove  is  provided 
with  a  tea-kettle  fur- 
nished with  a  flat 
bottom  so  as  to 
ensure  good  contact 
with  the  upper  sur- 
face of  the  stove. 
This  device  is  pro- 
vided with  a  three- 
point  temperature 
regulating  switch. 
In  the  electric  chafing  dish,  a  construc- 
tion similar  to  that  of  the  electric  stove 
or  disk  heater  is  employed.  Here  a  chafing 
dish  with  a  perfectly  flat  bottom  rests  on 
the  upper  part  of  the  stove.     This  pan  can 


FIG.   I55.    DISK  STOVE 
AND  TEA   KETTLE 


also  be  employed  for  frying,  for  the  heating 
of  soups,  or  for  the  boiling  of  water. 

The  electric  device  known  as  the  farina 
boiler,  Fig.  156,  is  of  efficient  service  in  the 
kitchen.  It  consists  of  an 
outer  vessel  of  heavy 
nickel-plated  copper.  The 
inner  vessel  is  made  en- 
tirely of  porcelain.  A 
heating  coil  consisting  of 
nickel-plated  copper,  is 
placed  directly  in  a  water 
bath  surrounding  the  por- 
celain pot  in  which  the 
cooking  is  done.  A  three- 
point  temperature-regulat- 
ing switch  is  employed. 

It  will  be  observed  that 
the  above    form    of   heat- 
ing   device     differs     from     the     others    in 
that   the   heating   is   ef  ected   by   means   of 


FIG.  158.   HOT 
WATER  URN 


FIG.    I57.     IMMERSION    COILS 

what  is  known  as  immersion  coil  heaters. 
These  are  devices  whereby  the  current  is 
sent  through  coils  of  wire  that  are  placed 
directly  in  the  liquid  to  be  heated.  Four 
coils  of  this  type  are  represented  in  Fig.  157. 


FIG.    156.     FARINA  BOILER 

They  are  made  either  in  the  cylindrical  or 
flat  form,  for  use  with  both  alternating  and 
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direct  currents  as  may  be  necessary  by  the 
character  of  the  current  employed  in  the 
house. 

In  the  device  known  as  the  electric  hot- 
water  urn,  a  nickel-plated  copper  vessel  is 
provided,  as  shown  in  Fig.  158,  with  immer- 
sion-coil heaters  for  rapidly  raising  the  tem- 
perature of  the  water,  so  as  to  bring  it  to 
the  boiling  point. 

In  the  electrically  heated  oven  a  hot-air 
space  is  employed  for  baking,  and  other 
processes  generally  carried  on  in  the  ordi- 
nary oven.  The  electrically  heated  oven 
possesses  marked  advantages  over  ovens 
in  which  the  heat  is  obtained  by  the  burning 
of  coal,  gas  or  oil;  for,  the  electrical  oven 
is  devoid  of  noxious  gases,  and,  moreover, 
it  is  possible  readily  to  obtain  in  them  vary- 
ing temperatures  and  to  maintain  them 
constant  for  any  length  of  time. 

The  electric  oven  is  provided  with  a  heat 
regulating  switch.  Generally,  too,  a  device 
known  as  a  pyrometer  is  employed  in  which 
a  needle  is  moved  over  a  graduated  arc  by 
the  expansion  of  a  rod  of  metal  exposed  to 
the  heat,  indicating  the  temperature  by  its 
position  on  the  scale.  Such  an  electric 
oven  is  represented  in 
Fig.  159.  As  is  gen- 
erally the  case,  this 
oven  is  provided  with  a 
number  of  separate 
heating  coils,  so  con- 
nected with  a  tempera- 
ture-regulating switch 
as  to  enable  one  or 
more  of  the  coils  to  be 
cut  out,  or  all  the  coils  arranged  in  series 
or  in  parallel.  Since,  under  such  circum- 
stances, the  temperature  produced  will  de- 
pend on  the  position  of  the  temperature 
regulating  switch,  it  is  possible  to  use  this 
switch  in  place  of  the  pyrometer  to  indicate 
the  temperature. 

(To   be    Continued.) 


FIG.   159.      ELEC- 
TRIC OVEN 


Dr.  Acheson  Receives  Perkin  Medal 


Dr.  Edward  Goodrich  Acheson  of  Niagara 
Falls  was  presented  with  the  Perkin  medal 
at  the  meeting  of  the  New  York  Section  of 
the  Society  of  Chemical  Industry.  Dr. 
Acheson  is  one  of  the  foremost  men  in  the 
development  of  electro-chemical  processes 
and  he  is  the  inventor  of  the  process  of 
making  carborundum  and  artificial  graphite 
by  electric  heat. 


X-Ray  as  Dental  Detective 

Some  years  ago  one  of  the  most  promi- 
nent oculists  of  Cleveland  had  a  patient 
whose  right  eye  was  unaccountably  in- 
flamed. Persistent  local  treatment  did  not 
seem  to  help  the  trouble,  which  was  evidently 
due  to  causes  not  seated  in  the  eye  itself, 
yet  the  lady  seemed  otherwise  in  perfectly 
normal  health.  Finally,  almost  in  despair, 
the  oculist  sent  her  to  a  dentist  whom  he 
knew  to  be  exceedingly  painstaking  in  his 
examinations.  The  dentist's  inspection 
showed  the  teeth  to  be  in  almost  ideal  con- 
dition, with  no  ready  indications  of  trouble, 
but  a  more  searching  scrutiny  disclosed  a 
slight  and  almost  wholly  concealed  abscess 
at  the  root  of  her  left  eye  tooth.  While  he 
was  treating  this  in  the  usual  manner,  the 
eye  gradually  improved  so  that  both  dentist 
and  oculist  discharged  their  fair  patient 
at  about  the  same  time. 

A  year  later  the  lady's  other  eye  began  to 
show  a  similar  trouble.  Remembering  her 
previous  experience,  she  did  not  bother  the 
oculist  at  all  but  went  direct  to  the  same 
dentist  who  had  handled  her  case  so  well 
before.  He  carefully  scrutinized  the  corre- 
sponding tooth  on  the  opposite  side  of  her 
mouth,  but  search  as  he  would,  not  a  sign 
of  even  the  slightest  abscess  or  other  trouble 
was  to  be  seen.  However,  the  logic  of  the 
previous  experience  had  strongly  impressed 
both  him  and  his  patient,  so  with  the  lady's 
consent  he  drilled  right  down  into  the  root 
of  the  healthy  tooth;  and  sure  enough, 
there  was  an  abscess  too  faint  to  show  at  the 
gums  or  even  to  make  the  tooth  ache,  yet 
influential  enough  by  pressing  on  a  certain 
nerve  to  affect  the  opposite  eye.  By  curing 
this  tooth  ailment  he  promptly  cured  the 
eye  also,  thus  again  showing  not  only  that 
there  was  a  connection  between  the  two, 
but  also  that  serious  difficulties  might  be 
caused  elsewhere  in  the  body  by  tooth 
troubles  which  could  not  possibly  be  dis- 
cerned in  the  ordinary  manner. 

Such  cases  might  arise  over  and  over  again 
and  how  was  he  to  locate  the  seat  of  the 
trouble  without  boring  into  sound  teeth? 
Would  the  X-rays  locate  them?  A  few 
trials  soon  showed  that  they  would  and  this 
dentist  gradually  became  one  of  the  best 
patrons  of  an  X-ray  operator  "who  now  is 
specializing  on  radiographs  of  the  teeth. 
The  method  is  simple  enough,  but  the 
results  are  often  surprising. 
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Where  Electricity  Stands  in   the   Practice 

of  Medicine 

By  NOBLE  M.  EBERHART,  A.  M.,  M.  S.,  M.  D. 


CHAPTER  IV. — RHEUMATISM,    GOUT   AND   ARTHRITIS    DEFORMANS 


There  is  no  disease  in  which  a  greater 
variety  of  remedies  has  been  employed  than 
in  rheumatism.  For  this  reason  it  is  not 
strange  that  electro-therapeutic  measures 
have  come  in  for  their  share  of  use. 

In  acute  rheumatism  of  the  joints  they 
are  of  comparatively  little  value,  except  in 
connection  with  the  usual  methods  of  treat- 
ment, but  in  muscular  and  chronic  rheuma- 
tism they  have  proved  of  exceptional  value. 
It  is  to  be  borne  in  mind  that  our  definition 
of  electro-therapy  embraced  the  application 
of  all  electrically  operated  devices  used  in 
the  treatment  of  disease,  thus  including 
electric  light  baths,  vibration,  etc. 

If  I  did  not  believe  conscientiously  in  the 
real  value  of  electricity  in  rheumatism  I 
should  not  include  it  in  this  series,  but  on 
the  other  hand  to  assert  that  electricity  is 
in  any  sense  an  unfailing  cure  for  rheumatism 
is  quackery. 

Acute  articular  rheumatism,  also  known 
as  inflammatory  rheumatism  or  rheumatic 
fever  is  a  very  common  disease.  It  is 
probably  the  most  painful  disease  flesh  is 
heir  to. 

It  is  characterized  by  swelling  of  the 
joints,  which  is  non-suppurative,  that  is, 
there  is  no  primary  tendency  to  form  pus. 
It  is  a  constitutional  disease,  and  involves 
the  whole  system,  and  is  not  limited  to  a 
local  condition  merely.  The  fever  is  ir- 
regular, and  profuse  and  very  acid  sweats  are 
present. 

It  is  especially  prone  to  shift  from  joint 
to  joint  and  to  involve  other  organs.  In 
more  than  half  of  the  cases  the  heart  be- 
comes affected.  This  is  usually  in  the  form 
of  endocarditis,  which  means  an  inflam- 
mation of  the  lining  of  the  heart.  As  a 
matter  of  fact,  the  inflammation  is  almost 
always  limited  to  the  valves. 

Rheumatism  is  usually  preceded  by  a  sore 
throat,  such  as  an  attack  of  tonsilitis.  This 
is  one  reason  for  our  present  theory  that 
rheumatism  is  an  infectious  disease,  with 
the  infectious  agent  unknown,  although  some 
success  has  attended  efforts  to  identify  it. 


The  older  theory  that  lactic  acid  was  the 
cause  has  been  given  little  credence  of  late. 
Like  the  question  of  the  hen  and  the  egg, 
it  is  impossible  to  say  which  came  first; 
whether  an  excess  of  lactic  acid  causes 
rheumatism  or  rheumatism  causes  an  excess 
of  lactic  acid. 

Rheumatism  is  confounded  frequently 
with  rheumatic  gout,  (called  arthritis  de- 
formans or  rheumatoid  arthritis)  and  there 
is  a  strong  belief  among  the  laity  that  it 
is  caused  by  an  excess  of  uric  acid  in  the 
system,  which  is  a  condition  present  in 
gout. 

Rheumatism  affects  especially  fibrous  and 
serous  tissues.  Of  itself  it  is  rarely  fatal, 
although  a  fatal  termination  through  some 
of  its  complications,  such  as  disease  of  the 
heart  or  pneumonia,  occurs  sometimes. 
The  mortality  rate  is  less  than  three  per  cent. 
Rheumatism  is  most  common  in  the 
early  months  of  the  year. 

In  a  series  of  514  cases  reported  by 
Barstow,  337  were  in  males  and  177  in 
females.  Of  these  cases  the  knee-joint  was 
affected  in  351;  the  ankle  in  256;  the  wrist 
in  125;  the  shoulder  in  116;  foot,  109; 
hand,  97;  elbow,  78;  hip,  44.  Frequently 
the  disease  is  symmetrical,  that  is,  both 
knees  or  both  wrists  or  both  ankles  will  be 
involved. 

Impoverishment  of  the  blood  (anemia) 
is  quickly  produced  by  rheumatism. 

The  cause  of  rheumatism  as  stated  above 
is  not  definitely  known,  but  the  frequency 
with  which  tonsilitis  ushers  in  the  attack 
renders  the  theory  of  infection  probable, 
and  the  tonsil  is  looked  upon  by  many 
physicians  as  the  gateway  through  which 
the  disease  secures  a  foot-hold.  One  of 
the  principal  reasons  for  believing  this  to 
be  an  infectious  disease  is  the  similarity 
between  its  symptoms  and  those  where  a 
known  infection  exists. 

In  acute  articular  rheumatism,  which,  by 
the  way,  means  rheumatism  of  the  joints 
or  articulations,  the  electrical  treatment  is 
of   value   principally   in   the   relief  of  pain, 
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through  the  application  of  high  candle-power 
electric  lights,  either  incandescent  or  arc, 
which  also  possess  some  germicidal  proper- 
ties. 

In  acute  muscular  rheumatism,  of  which 
the  most  common  examples  are  lumbago 
and  stiff  neck,  vibration  and  the  spark  from 
the  high  frequency  vacuum  tube  have  cured 
many  cases,  and  we  are  justified  by  clinical 
experience  in  warmly  advocating  their  use. 

I  have  made  more  than  one  skeptical 
doctor  a  convert  to  the  value  of  these  meth- 
ods by  applying  them  in  his  own  case. 

Incandescent  or  arc  light  baths,  through 
the  radiant  heat  evolved,  are  equally  use- 
ful, and  static  sparks  are  similar  in  their 
effect  to  high  frequency  sparks. 

Muscular  rheumatism  affects  the  volun- 
tary muscles,  which  are  those  muscles  whose 
action  is  directly  under  the  control  of  the 
will.  It  also  involves  their  point  of  attach- 
ment to  the  bones  and  those  sheets  or  bands 
of  connecting  or  investing  tissue  called 
fasciae.  It  bears  various  names  according 
to  the  part  affected.  Thus  a  "stitch  in  the 
back"  which  is  located  in  the  lower  part  of 
the  back,  in  the  region  of  the  lumbar  joints 
of  the  spine  is  called  lumbago.  If  it  in- 
volves the  muscles  of  the  side  and  back  of 
the  neck  it  is  called  by  physicians  torty- 
collis;   by  the  laity,  " stiff  neck." 

Differing  from  articular  rheumatism,  this 
is  entirely  a  local  disease,  and  is  brought 
on  by  a  sudden  chilling  after  violent  exer- 
tion, or  by  sitting  in  a  draught,  and  is  more 
common  in  individuals  who  are  of  gouty 
or  rheumatic  tendencies. 

Prolonged  vibration  over  the  seat  of  the 
pain  will  always  afford  relief.  The  high 
frequency  spark  is  particularly  useful  and 
all  electrical  devices  which  generate  in- 
tense, but  dry,  heat.  Galvanism  is  advised 
by  many  authorities,  also  the  sinusoidal 
current. 

In  chronic  articular  rheumatism  we  have 
stiff  and  painful  joints  to  contend  with. 
The  swelling  is  usually  slight  if  it  exists 
at  all,  and  fever  ordinarily  is  absent. 

Weather  changes  affect  the  pain,  which 
also  is  increased  by  movement  and  generally 
worse  at  night.  There  is  a  strong  tendency 
to  deformity  about  the  joints.  In  these 
cases  vibration  has  given  the  best  results, 
and  high  frequency  sparks,  auto-condensa- 
tion, faradism  and  electric  light  baths  are 
indicated  and  may  be  employed  to  great 
advantage,  according  to  the  individual  case. 


Gout  is  a  disease  caused  by  faulty  or 
disordered  nutrition,  and  it  is  accompanied 
by^  acute  and  painful  inflammation  of 
joints. 

There  is  an  excess  of  uric  acid  and  the 
normal  ratio  between  uric  acid  and  urea  is 
greatly  decreased.  There  is  also  a  deposit 
of  a  sodium  salt  about  the  joints.  One 
theory  of  the  cause  of  gout  is  imperfect 
oxidation  of  food-material  and  deficient 
elimination  of  waste  products. 

There  is  no  question  but  the  use  of  fer- 
mented liquors  and  the  abuse  of  one's 
system  through  over-eating,  and  insufficient 
exercise  are  the  most  common  exciting  causes. 
The  disease  is  more  frequent  in  men  than 
in  women,  and  there  seems  to  exist  in  cer- 
tain families,  a  predisposition  to  gout.  We 
call  this  a  gouty  habit. 

The  big  toe  joint  is  commonly  the  seat 
of  acute  attacks  of  gout  and  the  right  side 
is  more  often  involved  than  the  left. 

In  chronic  gout  the  deposit  of  chalky 
material  in  and  about  the  joints  is  marked 
and  these  "chalk-stones"  may  be  found  in 
various  parts  of  the  body.  They  are  common 
about  the  knuckles  and  in  the  ears.  Dys- 
pepsia is  an  almost  constant  symptom  and 
acute  attacks  of  gout  become  more  and 
more  frequent. 

Since  faulty  elimination  and  disturbed 
nutrition  are  so  evidently  concerned  in  the 
production  of  gout,  it  naturally  suggests 
to  us  that  those  electro-therapeutic  measures 
which  increase  nutrition  and  elimination 
would  be  directly  indicated. 

Of  these  there  is  none  better  than  the  high 
frequency  current  of  D'Arsonval  given  by 
auto-condensation.  (See  illustration  in  Feb- 
ruary number  of  Popular  Electricity.)  And 
as  auto-condensation  is  the  treatment  for 
arterio-sclerosis  (hardening  of  the  arteries) 
which  is  so  commonly  a  symptom  of  gout, 
this  treatment  is  still  more  positively  indi- 
cated. It  must  not  be  given  during  the 
acute  attack  as  it  will  only  aggravate  the 
pain,  but  should  be  given  ten  or  fifteen  min- 
utes daily  between  attacks. 

The  disturbed  proportion  between  uric 
acid  and  urea  is  altered  still  more  during 
a  period  of  two  or  three  weeks,  when  it 
rapidly  returns  to  normal. 

High  frequency  sparks;  static  electricity 
in  form  of  wave  or  of  brush  or  spark  dis- 
charge, and  the  sinusoidal  current  are  all 
useful,  on  account  of  their  beneficial  effect 
on  metabolism  and  disturbed  nutrition. 
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During  the  acute  attack  the  high  candle 
power  lamps  are  the  only  electro-therapeu- 
tic measure  I  would  advise. 

The  value  of  various  salts  of  lithia  in  this 
disease  has  caused  them  to  be  administered 
electrically  as  well  as  by  mouth. 

One  method  is  to  immerse  the  affected 
part  in  a  two-percent  solution  of  lithium 
chloride  attached  to  the  positive  pole  of  the 
galvanic  current,  the  circuit  being  completed 
by  large  pads  on  the  patient's  back  con- 
nected to  the  negative  pole.  The  lithium  is 
thus  carried  in  by  cataphoresis,  as  it  is 
strongly  attracted  toward  the  negative  pole. 

Arthritis  deformans,  commonly  called 
rheumatoid  arthritis,  because  of  its  supposed 
relationship  to  rheumatism,  is  a  chronic 
disease  involving  the  joints.  Frequently 
those  peculiar  bony  joints  known  as  Heber- 
den's  nodes  are  present. 

Heberden's  nodes,  named  after  the  phy- 
sician who  first  described  them,  are  small 
bony  growths  or  "knobs"  occurring  on  the 
fingers.  The  word  arthritis  signifies  in- 
flammation of  a  joint. 

The  disease  has  been  considered  an  in- 
curable one  and  the  deformity  resulting 
from  it  has  been  beyond  the  reach  of  medical 
skill.  Benefit  has  been  obtained  from 
vibratory  massage,  hot  air  treatments,  and 
recently  the  successful  use  of  the  X-ray  has 
been  reported  by  several  conservative  men. 
(To  be  Continued.) 


Phonographs  in  Reporting   Debates 

One  of  the  most  ingenious  uses  to  which 
the  electrically-operated  phonograph  has 
been  put  in  the  business  and  professional 
world  is  found  in  the  employment  of  the 
talking  machine  as  the  aid  of  the  official 
congressional  reporter.  Indeed,  without  the 
assistance  rendered  by  these  machines  the 
present  system  of  reporting  the  debates  of  our 
national  legislature  would  be  almost  an 
impossibility. 

The  United  States  Senate  and  United 
States  House  of  Representatives  are  notori- 
ously the  most  difficult  bodies  in  the  world 
to  report  verbatim.  The  stenographic  rec- 
ord of  every  word  spoken  on  the  floor  of  the 
chamber  of  each  body  is  made  by  a  corps 
of  a  dozen  expert  shorthand  writers — six 
in  the  Senate  and  six  in  the  House — who 
by  reason  of  their  exceptional  proficiency 
receive  salaries  of  $6,000  per  annum  for  an 
average  of  six  months'  work  a  year.     These 


official  reporters  work  in  "shifts"  in  taking 
down  debate — that  is,  they  relieve  one  an- 
other at  frequent  intervals. 

It  is  in  the  translation  and  transcribing 
of  the  shorthand  notes  made  during  the  heat 
of  debate  that  the  business  phonograph 
renders  such  assistance,  in  behalf  of  economy 
of  time  and  labor.  Upon  retiring  from  the 
legislative  chamber  after  an  interval  of 
reporting  the  official  reporter  immediately 
reads  his  notes,  or  rather  the  translation  of 
them  into  a  phonograph.  This  done,  he 
is  enabled  with  scant  loss  of  time  to  return 
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to  the  scene  of  debate  and  relieve  the  reporter 
on  duty  there  who  forthwith  goes  through 
the  same  procedure. 

With  this  plan  in  operation  the  detailed 
report  can  be  prepared  at  leisure  from  phono- 
graphic dictation  by  the  typewriters  to  whom 
this  portion  of  the  work  is  assigned,  and  in  an 
emergency  requiring  the  quick  preparation 
of  a  typed  report  for  transmission  to  a 
senator  or  representative  for  correction, 
it  is  possible  to  distribute  the  phonograph 
cylinders  among  several  typists  and  thus 
secure  simultaneous  work  on  a  lengthy 
speech  or  discussion.  At  the  headquarters, 
respectively  of  the  Senate  and  House  re- 
porters, are  "shaving  machines"  for  resur- 
facing the  obsolete  phonograph  records  in 
order  to  fit  them  to  be  again  used  for  dicta- 
tion. The  shaving  machines,  like  the 
phonographs  themselves,  are  operated  from 
the  electric  light  circuit. 
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Talks  with  the  Judge 

HE  IS  MYSTIFIED  BY  CIRCUIT-BREAKERS  AND  AIR  PUMPS 


As  I  rounded  the  corner  one  evening  on 
the  last  lap  of  my  homeward  journey  I 
caught  up  with  the  Judge  who  had  just  left 
r.n  Evanston  car.  I  could  see  by  the  way 
he  walked,  with  head  bent  down  and  a 
puzzled  look  upon  his  face,  that  he  was  con- 
fronted with   another  electrical  problem. 

Sure  enough,  with  hardly  a  "How  do  you 
do,"  he  sang  out:  "  There  are  two  things 
that  are  always  happening  on  that  car  that 
I'm  blamed  if  I  can  understand.  I  want 
to  know  how  that  pump,  or  whatever  it  is, 
under  the  car,  can  start  up  and  chug  away 


All  the  Women  Say,  "Oh,  Mercy !" 


while  the  car  is  standing  still  and  nobody 
moves  a  lever  of  any  kind.  And  I  also  want 
to  know  what  that  thing  is  up  over  the 
motorman's  head  that  every  once  in  awhile 
goes  off  with  a  flash  and  a  bang  and  makes 
all  the  women  say,  'Oh  mercy.'  I  do  know 
this  much — the  pump  has  got  something  to 


do  with  the  air  brakes.  But  what  the  othe 
thing  is  for  I  haven't  the  least  idea.  Maybe 
it  was  put  up  there  by  the  motorman  to 
show  how  little  we  common  passengers 
know  about  electricity,  and  to  give  us  the 
impression  he  is  saving  our  lives  at  the  risk 
of  his  own  as  he  reaches  up  and  yanks  it 
back  into  place  as  nonchalantly  as  if  he 
were  scratching  his  ear." 

"  One  thing  at  a  time,  please,"  I  said  as 
I  fell  into  "synchronism"  with  his  step  and 
his  conversation.  "We'll  settle  the  pump 
first,  for  it  is  a  pump,  as  you  surmised,  and 
it  pumps  air  under  pressure 
into  a  long  cylindrical  tank 
under  the  car,  from  which 
it  is  used  as  required  to 
operate  the  air  brakes.  It 
won't  be  necessary  to  explain 
the  operation  of  the  latter  for 
you  are  probably  already 
familiar  with  this  wonderful 
system  devised  by  Mr.  West- 
inghouse. 

"But  every  time  air  is 
taken  from  the  tank  to  oper- 
ate the  brakes — the  motor- 
man  does  this  with  the  little 
handle  at  his  right  hand 
which  he  nurses  so  carefully 
while  he  is  stopping  the  car 
— the  pressure  in  the  air  tank 
goes  down,  and  soon  would 
be  so  low  that  the  brakes 
could  not  be  operated.  This 
air  must  then  be  replenished 
every  little  while  by  the  air 
pump,  which  in  turn  is  driven 
by  an  electric  motor  —  not 
the  motor  that  runs  the  car. 
"Of  course  it  would  be 
foolish  in  these  days  of 
automatic  machinery  to  set 
a  man  to  watch  the  pres- 
sure gauge  and  start  up  the 
motor  when  more  air  was  needed.  The 
motorman,  too,  has  his  hands  too  full  to  take 
care  of  the  controller,  the  air  brake  valve 
and  the  track  sander.  Give  him  another 
lever  to  take  care  of  and  he  would  be 
"bushed"  on  a  hard  run,  to  borrow  a  rural 
expression. 
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"So  the  starting  and  stopping  of  the 
pump  motor  is  made  automatic.  The  motor 
is  operated  by  current  from  the  trolley,  and 
normally  its  switch  is  open  and  is  held  open 
by  the  air  pressure  conducted  through  a 
pipe  from  the  tank  and  acting  on  the  under 
side  of  a  little  piston  working  in  a  cylinder. 
When  the  pressure  falls  below  the  given 
value  the  piston  falls,  under  the  action  of 
a  spring,  until  a  contact  attached  to  it 
closes  the  motor  circuit.  Then  the  motor 
starts  up  and  the  pump  works  away  until 
the  pressure  in  the  tank  is  raised  to  normal 
again  and  the  piston  forced  up,  opening  the 
contact  and  shutting  off  the  current  to  the 
motor. 

"  That's  all  there  is  to  it.  The  reason  the 
pump  runs  so  much  during  the  time  when 
the  car  is  at  rest  is  because  the  motorman  has 
a  moment  before  used  air  out  of  the  tank 
to  stop  the  car. 

"Now  as  to  the  little  affair  that  causes  the 
flash  over  the  motorman's  head,  followed 
by  subdued  shrieks  within  the  car.  It  is  not 
a  source  of  danger  at  all  but  is  in  reality 
a  sort  of  electrical  safety  valve,  called  a 
circuit-breaker.  You  will  notice  that  it 
opens  most  frequently  when  the  car  is 
starting  up  or  is  climbing  a  grade  at  too  fast 
a  clip. 

"At  such  times  the  motors  take  a  great 
deal  of  current — much  more  than  during 
ordinary  running.  A  railway  motor,  being 
what  is  known  as  a  series  motor,  is  a  fiend 
for  eating  up  current  when  it  has  a  big  job 
on  hand  like  starting  a  car  full  of  people  too 
suddenly.  And  it  will  literally  work  itself 
to  death  trying  to  make  good.  The  motor 
has  no  way  of  complaining  to  the  motorman 
when  it  has  more  than  enough  to  do  and  the 
latter  keeps  turning  on  the  " juice."  This 
is  when  the  circuit-breaker  takes  a  hand. 

"The  circuit-breaker  is  an  automatic 
switch.  The  handle  which  you  see  the 
motorman  throw  over  after  the  circuit- 
breaker  has  'blown'  carries,  inside  the 
little  asbestos  lined  box,  a  pair  of  very 
springy  copper  brushes  which  bear  against 
two  copper  blocks,  closing  the  circuit  so  that 
current  can  get  to  the  motors  when  the  con- 
troller handle  is  moved.  It  takes  quite  a 
push  to  bring  the  handle  over,  but  it  is 
finally  held  by  a  little  catch. 

"Next  you  will  ask,  'What  releases  the 
circuit-breaker?' 

"This  is  done  by  what  is  called  a  solenoid, 
also   located   inside    the    little    box.     It    is 


simply  a  coil  of  very  heavy  wire  through 
which  the  current  must  pass  in  order  to 
get  to  the  motor.  Working  inside  this 
coil  is  an  iron  plunger  which  is  connect- 
ed to  the  catch  which  releases  the  circuit- 
breaker. 

"Following  a  well-known  principle  of 
electricity,  when  current  flows  through  such 
a  coil  a  plunger  of  iron  in  the  coil  will  be 
drawn  still  farther  in,  the  strength  of  the  pull 
varying  directly  with  the  amount  of  current 
flowing  in  the  coil. 

"What  happens,  then,  when  the  motor 
takes  too  much  current  for  its  own  gocd? 
The  current  through  the  coil  gets  so  strong 
that  the  iron  bar  is  drawn  up  sufficiently 
to  trip  the  catch  and  the  circuit-breaker  flies 
open  with  a  noise  like  a  pistol  shot.  The 
flash  comes  from  the  arc  which  is  drawn 
between  the  opening  contacts. 

"Who'd  ever  thought  they  would  go  to 
that  much  trouble  to  take  care  of  a  motor," 
said  the  Judge  as  we  parted. 

Electrically  Made,  Electrically  Used 

Is  there  not  a  peculiar  fitness  in  the 
growing  use  of  aluminum  wire  for  electric 
circuits,  as  instanced  by  its  adoption  for 
long  distance  transmission  lines  at  Guelph, 
Nelson,  Toronto,  Winnipeg  and  other 
Canadian  points?  If  any  metal  deserves  to 
be  called  electrical,  it  is  aluminum,  since 
its  very  existence  as  a  metal  depends  on 
electrical  processes.  Small  batches  of  it 
were  made  by  other  methods  over  eighty 
years  ago,  but  it  took  electrolytic  processes 
to  make  even  the  first  commercial  quantities 
on  a  small  scale. 

That  was  55  years  ago  when  the  current 
had  to  come  from  primary  batteries,  so  it  is 
no  wonder  that  the  metal  as  then  made  in 
France  brought  ninety  dollars  a  pound, 
almost  a  third  the  price  of  gold. 

American  progress  during  the  last  fifteen 
years  has  perfected  electrical  methods  for 
producing  aluminum  of  about  99  per  cent 
purity,  and  while  this  is  comparatively  weak 
in  large  shapes,  it  becomes  much  stronger 
when  drawn  into  wires.  Then  its  lightness 
much  more  than  makes  up  for  its  lower 
conductivity  (as  compared  with  copper) 
so  that  it  is  growing  to  be  a  commercial 
article  for  transmitting  the  very  currents 
that  are  needed  to  free  it  from  the  oxides 
and  fluorides  with  which  it  is  found  to  be 
chemically  combined  when  mined. 
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Generating  Electricity  by  the  Sun's  Rays 


By  VICTOR  H.  LAUGHTER 


About  a  year  ago  there  was  considerable 
comment  about  Mr.  George  S.  Cove's 
device  for  generating  electricity  from  the 
radiant  energy  of  the  sun.  The  only  device 
described  at  the  time  was  in  a  sense  rudi- 
mentary when  compared  with  the  improved 
solar  electric  generator  which  Mr.  Cove 
has  recently  put  in  operation  on  the  roof 
of  his  new  laboratory  in  the  historic  Maiden 
Lane,  New  York. 

It  is  not  claimed  that  the  new  apparatus 
is  perfect  or  even  that  it  uses  a  very  large 


circuit  and  heated  will  cause  a  current  to 
flow  through  the  circuit. 

The  first  practical  apparatus  which  Mr. 
Cove  constructed  at  Somerville,  Massa- 
chusetts, consisted  of  976  thermo-actinic 
units  connected  with  storage  batteries  in 
which  it  stored,  in  the  light  of  subsequent 
developments,  a  comparatively  feeble  cur- 
rent, which  was  sufficient,  however,  to 
operate  several  tungsten  lamps  of  low  volt- 


age. 


Many    improvements    in    the    shape,    ar- 


MR.  COVE  AND  HIS  SUN  ELECTRIC  GENERATOR 


proportion  of  the  energy  contained  in  the 
rays  which  strike  upon  its  surface,  but  Mr. 
Cove  has  satisfactorily  demonstrated  to 
many  engineers  and  electrical  experts  that 
the  so-called  thermo-couples  constructed 
from  the  peculiar  alloys  which  he  uses  make 
possible  a  machine  very  much  more  effective 
in  every  respect  than  the  antimony-bismuth 
thermopile  or  any  other  known  caloric 
device,  as  it  goes  further  than  the  mere 
transmutation  of  heat  rays  into  an  electrical 
manifestation.  For  clearness  it  may  be 
stated  that  a  thermopile  or  thermo-couple 
consists  of  a  junction  of  two  dissimilar 
metals,   which  when  placed  in   an  electric 


rangement  and  composition  of  "plugs," 
meaning  the  thermo-couples,  in  the  insulating 
material  and  in  the  method  of  connection 
have  greatly  increased  the  efficiency  of  the 
machine. 

Recently  the  inventor  set  up  an  improved 
generator  in  New  York  which  consisted' of 
a  frame  of  16  square  feet,  containing  1804 
plugs,  each  having  about  one  square  inch 
exposed  to  the  rays  of  the  sun  under  strips 
of  violet  glass,  while  the  other  end  was 
sheltered  beneath  the  apparatus. 

Very  careful  tests  of  this  type  showed 
that  the  device  was  capable  of  generating 
one  horse-power  to  272  square  feet  of  sur- 
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face  in  contact  with  the  direct  rays  of  the 
sun,  equivalent  to  2.75  watts  to  each  square 
foot. 

This  machine  was  improved  by  a  system 
of  convolutions  which  increased  the  metallic 
surface  under  the  glass  about  three  times 
in  the  same  horizontal  area,  so  that  a  surface 
of  96  square  feet  develops  over  eight  watts 
to  the  square  foot,  which  makes  the  ap- 
paratus practical  in  a  small  way  for  small 


lighting  plants  even  in  its  present  stage  of 
development. 

These  results,  of  course,  are  unthinkable 
in  connection  with  the  ordinary  thermopile, 
as  resistance  in  the  external  circuit  causes 
rapid  diminution  of  the  amperage.  With 
Mr.  Cove's  device  resistance  seems  to  cause 
no  more  decline  in  the  flow  of  current  than 
might  be  expected  in  the  use  of  electricity 
from  any  other  source. 


Most  Wonderful  Clock  System  Ever  Built 


By  JOSEPH  B.  BAKER 


Gleaming  in  lines 
of    burnished     gold 
against  the   evening 
sky,  the  tower  clock 
of   the  Metropolitan 
Building,  facing   on 
Madison    Square, 
New    York   City,  is 
one  of  the  horologi- 
cal  marvels    of    the 
present    day.     New 
Yorkers    take    pride 
in    showing    out-of- 
town  visitors  the  tall 
white  tower  and  its 
clock — especially    at 
nightfall,    when     to 
the    music     of     the 
chimes  sounding  the 
quarters  is  added  the 
flashing  of  the  time 
from  the  lantern  at 
the   topmost     point, 
seven    hundred  feet 
above  the  street.   By 
day  and  night,  from 
as  far  as  they  can  be 
seen  at  all,  the  four 
giant   dials    can    be 
read,  and  far  above 
the  city's   din  every 
fifteen    minutes    the 
bells   announce    the 
flight  of  time  to  all 
within  earshot.    And 
the   red    and   white 
flashing  beacon  sends 
the    same     message 
far    afield,   readable 
on  a   clear  night  by 
all   within   a  radius 
of  fifteen  miles.    The 
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whole  constitutes 
quite  the  most  re- 
markable clock  sys- 
tem that  has  ever 
been  built. 

The  tower  clock 
dials,  illuminated  at 
night  by  many  in- 
candescent lamps, 
are  26  feet  six  in- 
ches in  diameter, 
with  numerals  four 
feet  high  and  minute 
marks  10^  inches 
in  diameter.  The 
hands,  driven  by  an 
electric  motor,  are 
17  feet  and  thirteen 
feet  three  inches 
long,  respectively, 
and  weigh,  together, 
1700  pounds.  The 
four  bronze  bells 
constituting  the 
hour-strike  and  the 
chimes  have  an  ag- 
gregate weight  of 
13,500  pounds,  and 
the  flashing  lantern 
is  equipped  with  red 
and  white  incan- 
descent lamps 
mounted  in  an  oc- 
tagonal lantern  of  an 
aggregate  candle- 
power  of  over  22,000. 
The  clock  system  in- 
cludes, beside  the 
four  tower  dials,  hun- 
dreds of  other  sec- 
ondary clocks  dis- 
tributed   throughout 
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the  offices  and  other 
rooms  of  the  build- 
ing. All  of  this 
mighty  horological 
equipment  is  electri- 
cally actuated  and 
controlled  from  a  sin- 
gle "  master  clock," 
which  is  itself  elec- 
trically self-winding, 
requiring  no  touch 
of  human  hands 
from  one  years'  end 
to  the  other. 

This  master  clock 
is  situated  in  the 
magnificent  Direc- 
tors' Room  of  the 
Metropolitan  Life 
Insurance  Company, 
on  the  second  floor 
of  the  building.  It 
is  contained  in  a 
beautifully  carved 
mahogany  case,  12 
feet  high,  matching 
and  harmonizing 
with  the  costly  fur- 
nishings of  the  room. 
This  clock  move- 
ment, which  is  the 
the  entire  system,  is 


SELF-WINDING    MASTER   CLOCK 


soul  and  center  of 
a  mercury  pendulum 
movement  of  the  very  highest  grade,  with 
a  non-tarnishing  silvered  dial  and  gold- 
plated  ornamentation.  Behind  a  large  plate- 
glass  door  in  the  case  are  transmitters, 
mechanically  controlled  from  the  master 
clock,  for  operating  the  distant  tower  move- 
ments, the  other  secondary  clocks,  the  chimes 
and  hour-strike,  and  the  flashing  equipment. 
Every  secondary  clock  circuit  is  brought  out 
through  an  adjustable  resistance  and  a  pilot- 
clock  movement,  so  that  any  desired  set  of 
clocks  may  be  cut  into  service  from  the  mas- 
ter clock  and  without  going  to  the  secondary 
clocks  themselves,  by  manipulating  press- 
buttons  in  the  case. 

Leaving  the  master  clock  ticking  solemnly 
away  in  its  splendid  surroundings,  let  us 
take  the  express  elevator  to  the  twenty-sixth 
floor  of  the  tower  and  enter  the  clock-room 
behind  the  west  dial.  Here  are  the  panels 
on  which  are  mounted  the  delicate  relays, 
operated  from  the  master  clock  and  them- 
selves actuating  heavy  magnetic  switches 
mounted  on  another  set  of  panels  near  by. 
The  front  of  the  room  opens  out  into  a  ferro- 


concrete  casing, 
some  30  feet  square 
and  projecting  out 
about  30  inches  from 
the  wall  of  the  tower. 
This  is  the  tower 
dial,  with  its  numer- 
als and  minute- 
marks  cut  through 
the  front  wall  and 
glazed  with  heavy 
plate  wire-glass 
t  h  ro  u  g  h  which  a 
birdseye  view  may 
be  obtained  of  the 
city  and  Hudson 
River  and  the  dis- 
tant Jersey  hills. 
The  landscape  looks 
far  enough  below, 
though  here  we  are 
only  half-way  up  the 
tower!  Sliding  shut- 
ters at  the  dial  center 
give  access  to  the 
backs  of  the  monster 
hands  —  of  steel- 
frame  construction 
with  copper  cas- 
ings —  and  through 
a  slide  in  each  hand  near  the  point 
of  attachment  to  its  arbor  the  lamps 
which  light  the  hands  up  at  night  may  be 
reached.  The  hands  are  faced  with  pol- 
ished wire-glass,  and  each  is  fitted  with  a 
pair  of  ingenious  rolling  carriages  on  which 
are  mounted  ulinolite"  lamps,  giving  the 
effect  of  a  nearly  continuous  double  line  of 
light.  The  lamp  carriages  run  on  rails  on 
a  track  in  the  structure  of  the  hands,  and 
are  hinged  together  in  sections,  so  that  they 
may  be  withdrawn  through  the  slide  for 
the  purpose  of  renewing  the  lamps.  At  the 
center  of  the  minute-hand  is  a  glass-faced 
boss  containing  a  center  cluster  of  ordinary 
bulb  lamps. 

The  illumination  of  the  dial  itself  is  by 
an  indirect  method  designed  to  give  the  most 
brilliant  and  at  the  same  time  the  most  dis- 
tinct tower  clock  lighting  in  the  world. 
The  entire  interior  of  the  dial  casing  is 
painted  a  permanent  dead-white  having  high 
reflecting  power  for  diffused  light.  Two 
concentric  circular  rows  of  20-candle-power 
tungsten  lamps,  two  hundred  in  all,  are 
mounted  in  front  of  curved  reflectors  of 
corrugated,  silvered  glass,  which  throw  all 
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of  the  direct  rays  against  the  rear  wall  of  the 
casing.  By  this  means  the  glass  fronts 
of  all  of  the  numerals  and  minute-marks 
are  strongly  and  evenly  lit  up,  yet  without 
any  glare  or  blurring  of  the  dial  as  seen  from 
the  outside  of  the  tower  at  night.  By  day 
also,  when  the  space  back  of  the  dial  is 
unlighted,  the  numerals  cut  through  the  dial 
contrast  well  with  its  white  surface. 

The  massive  hands  of  each  tower  dial  are 
carried  on  a  set  of  "dial  works"  consisting 
of  a  steel  shaft  and  sleeve  running  on  ball 
bearings  and  driven  by  an  electric  motor. 
The  "dial  movement"  containing  the  motor 
and  its  gearing  is  also   equipped  with   an 
automatic   cut-out  device  which   turns  the 
illumination     off     at     20     minutes     before 
sunrise   and   on   at  20  minutes   after   sun- 
set,  with    the   progressive   advance   of   the 
season.     There    are    no   cumbrous  weights 
and   pulleys   to   operate   the   hands   of   the 
clock — the    little    electric    motor,    obedient 
to  the  control  of  the  master  clock  and  its 
relays   and  switches,   starts  up   once   every 
minute  and  runs  for  fifty  seconds,  driving 
the  minute  hand  through  one  minute-space 
on    the    big    dial    during    each    run.     Two 
motors  are  employed  in  each  tower  move- 
ment, either  one  alone  being  well  able  to 
drive  the  hands,  and  a  centrifugal  tell-tale 
device,  mounted  on  the  shaft,  being  used 
to  signal  to  the  Chief  Electrician's  office  in 
case  of  "trouble"  on  either  motor. 

The  electric  "torch"  on  the  tip-top  of  the 
tower  is  also  turned  on  and  off  by  the  same 
automatic  device  that  controls  the  dial 
illumination.  From  the  magnetic  switches 
in  the  clock-room,  which  are  operated  by  the 
tiny  contacts  at  the  master  clock,  heavy 
feeder  cables  carry  the  current  which  flashes 
the  time  all  through  the  night — one,  two, 
three  and  four  red  flashes  for  the  four  quar- 
ters and  one  white  flash  for  each  stroke  of 
the  hour.  The  white  light,  given  by  88 
large  incandescent  lamps  with  uncolored 
bulbs,  burns  continuously  except  just  before 
the  time  to  announce  each  quarter-hour,  at 
which  time  it  is  extinguished  preparatory 
to  the  flashing. 

When  one  has  gone  all  over  the  building 
and  seen  the  various  parts  of  the  clock  system 
in  operation,  one  is  better  prepared  to  exam- 
ine the  master  clock,  with  its  faithful  pen- 
dulum the  prime  mover  of  all  these  wonder- 
ful horological  details.  In  charge  of  so 
many  functions  as  the  master  clock  is,  there 
is  "something  doing"   all  the  time  in  the 
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array     of     beautifully     finished      gleaming 
mechanism.     Let    us    watch  •  the     chimes 
transmitter,  which  consists  of  a  little  brass 
cylinder  with  four  pairs  of  accurately  ad- 
justed platinum   contacts   bearing   upon   it 
and  arranged  to  be  closed  in  a  certain  order 
by  the  rotation  of  the  cylinder.     Once  every 
15  minutes,  and  a  sufficient  time  before  the 
even  quarter-hour,  a  rod  moved  by  the  main 
transmitter  releases  the  cylinder,  allowing  it 
to  rotate  and  close  the  contacts  for  the  proper 
quarter-hour  chimes.     The  timing  of  these 
contacts  is  such  as  to  cause  the  first  stroke  of 
the  hour  bell   to   occur  accurately  on   the 
hour,   allowing   plenty   of   time   beforehand 
for  the  chimes  to  strike  their  four  "measures" 
and   get   through.     The   hour-strike   trans- 
mitter  is   mechanically   operated  from   the 
chimes  transmitter. 

Suppose  the  time  is  a  little  before  two. 
As  we  watch,  the  drum  of  the  chimes  trans- 
mitter begins  to  turn,  and  one  after  another 
all  of  the  four  contact  fingers  are  kicked 
up  into  the  air.  The  sound  of  the  answering 
tower  bells  comes  down  to  us,  but  tardily, 
on  account  of  the  great  distance;  but  it  is  a 
kind  of  music  simply  to  watch  the  changing 
measures  marked  by  the  dancing  bits  of 
metal.  Before  we  realize  it,  the  motion 
ceases,  and  we  turn  our  glance  to  the  hour- 
strike  mechanism.  Its  contact  fingers  close 
and  open  twice,  in  leisurely  succession,  fol- 
lowed by  the  booming  notes  from  the  7000- 
pound  B-flat  "announcing  bell"  from  its 
place  on  the  forty-fifth  story. 


Down  at  the  Power  House 


By  FRED  R.  FURNAS 


The  old  electrician  was  preparing  to 
start  up  for  the  night  run.  The  telephone 
had  been  interrupting  our  conversation  for 
some  twenty  minutes,  with  frequent  demands 
from  various  parts  of  the  little  city  to  "  please 
turn  on  the  juice." 

Not  deeming  it  advisable  to  ignore  these 
requests  any  further,  the  old  man  stepped  to 
the  door  of  the  boiler  room  and "  looked 
at  the  steam."  Finding  this  at  the  correct 
pressure,  he  casually  remarked  to  his  fireman 
that  he  would  have  to  "hump  himself"  up 
to  about  eleven  o'clock,  on  account  of  the 


gloves  and  clapped  in  the  main  switch.  As 
the  big  dynamo  caught  its  load,  the  shrill 
howl  changed  to  a  deep  groan,  for  it  was  the 
habit  of  the  natives  of  the  little  city  to  throw 
in  or  snap  on,  according  to  the  kind,  their 
switches,  connecting  the  lights  at  the  first 
hint  of  darkness.  Consequently,  a  heavy 
load  was  thrown  on  the  power  house  from 
the  start. 

The  system  in  use  was  2200  volts,  single 
phase  alternating  current  generated  at  the 
power  house,  and  distributed  over  the  city 
at  that  pressure.     At  residences  and  stores 
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extra  load  that  would  be  thrown  on  that 
night  by  the  street  carnival  lighting  display. 

Turning  to  the  big  Corliss  engine,  he 
admitted  steam  to  her  cylinder  slowly  and 
gradually.  Her  16-foot  flywheel  began  to 
revolve  faster  and  faster  and  one  of  the  alter- 
nators, belted  to  high  speed  from  the  counter- 
shaft, began  to  hum  in  shrill  crescendo, 
louder  and  louder.  One  of  the  two  dynamos 
was  used  only  in  heavy  emergencies,  being 
thrown  in  or  out  with  a  large  friction  clutch. 

When  the  speed  had  risen  to  the  right 
proportions,  as  indicated  by  the  exciter 
voltage,  the  old  man  donned  a  pair  of  rubber 


it  was  stepped  down  by  transformers  to  104 
volts  for  the  lamps. 

In  the  downtown  district,  where  the  heavy 
localized  consumption  of  current  permitted, 
larger  transformers,  with  correspondingly 
higher  efficiencies,  were  used;  each  one 
feeding  current  to  several  stores  and  offices. 

The  electrician  now  proceeded  to  raise 
the  pressure  in  the  mains  to  2200  volts.  It 
may  interest  the  reader  to  know  how  the 
voltage  of  a  high  pressure  alternator  dyna- 
mo is  controlled  and  regulated.  For  this 
purpose  the  drawing  is  referred  to.  By 
means  of   the  rheostat  on  the  switchboard, 
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the  old  man  cut  out  resistance  in  the  field 
circuit  of  the  little  direct  current  exciter 
(EX),  thereby  increasing  the  voltage  of 
this  little  dynamo.  This  increased  voltage 
or  pressure  forces  a  larger  current  from  the 
small  machine  through  the  field  magnet 
coils  of  the  big  alternator,  which  increases 
the  magnetic  flux,  or  amount  of  magnetism 
in  its  iron  cores.  The  windings  on  the  re- 
volving armature  of  the  alternator,  sweeping 
through  this  magnetic  field,  generate  a 
current,  the  voltage  of  which  depends  upon 
the  strength  of  this  magnetic  flux.  Thus 
by  varying  the  voltage  of  the  little  "  exciter," 
the  pressure  of  the  alternator  may  be  varied 
at  will. 

The  electrician  now  proceeded  to  oil  up 
first  the  alternator  and  then  the  exciter,  ad- 
justing the  brushes  on  the  latter  and,  with 
some  caution,  applying  commutator  com- 
pound to  the  rectifier  and  collector  rings  of 
the  former. 

Twenty-two  hundred  volts  is  not  consid- 
ered a  high  pressure  in  these  days  when  we 
have  transmission  lines  carrying  120,000 
volts,  but  it  is  sufficient  to  kill  almost  as 
quickly  as  the  latter  named  pressure  and 
the  old  electrician  was  accordingly  careful 
to  stand  on  the  raised  wooden  platform  and 
keep  one  hand  behind  his  back.  Going  over 
to  the  switchboard,  he  noted  that  the  amme- 
ter registered  30  amperes  in  the  main  cir- 
cuit, and  by  a  little  mental  calculation  he 
knew  that  the  alternator  was  delivering 
around  80  horsepower. 

His  engine  was  rated  at  200  horse-power, 
and  he  expected  to  crowd  her  to  full  capacity 
when  the  carnival  lights  were  thrown  on. 
The  peak  or  maximum  load  under  ordinary 
conditions  was  about  100  horse-power,  and 
one  dynamo  could  usually  carry  the  entire 
load  without  undue  overheating,  as  this 
peak  load  seldom  lasted  more  than  one  and  a 
half  hours:   between  8:30  and  10:00  o'clock. 

On  this  particular  night,  however,  ma- 
chine No.  2  had  to  be  thrown  in  and  this 
the  old  man  proceeded  to  do,  so  as  to  get 
her  ready  for  business.  Being  alternating 
current  generators,  they  must  be  "syn- 
chronized" or  placed  in  step  with  one  an- 
other. This  means  that  when  the  current 
of  the  machine  in  operation  is  flowing  in 
one  direction  (and  it  reverses  120  times  per 


second  at  a  frequency  of  60  cycles)  the 
switch  connecting  the  two  machines  in 
parallel  must  be  closed  at  the  instant  that 
the  incoming  machine's  current  coincides 
in  direction  of  flow,  with  that  of  the  first  ma- 
chine. 

The  electrician  watches  the  synchronizing 
lamps  glow  and  darken,  as  the  alternators, 
unharnessed,  as  yet,  assist  and  oppose  each 
other  in  turn.  When  the  fluctuations  have 
slowed  down  to  about  one  beat  in  every 
three  seconds,  he  throws  in  the  switch  in 
the  middle  of  one  of  the  dark  intervals  of 
the  lamps,  and  thenceforth  the  machines 
keep  step  and  work  together  in  perfect  har- 
mony. But  he  must  watch  the  voltage  of 
each  machine  occasionally  and  keep  each 
at  the  same  value,  otherwise  heavy  cross 
currents  will  flow  between  the  alternators. 
This  would  be  a  waste,  as  the  engine  would 
be  developing  power  that  never  left  the 
power  house. 

The  ammeter  suddenly  jumped  from  ^3 
to  72  amperes,  the  lamps  dimming;  and 
the  electrician  was  here,  there  and  every- 
where, adjusting  the  voltage,  watching  the 
engine,  steam  and  instruments.  Evidently, 
in  the  matter  of  stringing  festoons  of  lamps 
over  the  streets  at  intervals,  the  capacity  of 
the  power  plant  had  not  been  closely  in- 
quired into,  for  the  current  climbed  steadily 
up  to  75  amperes,  and  the  engine  was  already 
overloaded.  The  old  electrician,  however, 
had  another  card  up  his  sleeve,  in  the  shape 
of  a  motor  generator  set  of  30  kilowatts  con- 
nected to  the  500-volt  direct  current  trolley 
feeders  of  the  city  railway. 

This  machine  converted  the  500  volts 
direct  current  such  as  is  used  by  street  cars 
into  104  volt  alternating  current.  In  less  than 
half  an  hour  the  old  man  had  "banked" 
three  10-kilowatt  transformers  to  "step  up" 
this  1 04- volt  pressure  to  2200  volts,  con- 
nected them  to  his  motor-generator  set, 
cut  off  his  New  York  street  mains  from  the 
alternators  and  thrown  his  "imported  juice" 
on  that  line. 

The  two  alternators,  which  had  heated 
up  to  an  uncomfortable  degree,  were  now 
able  to  "get  away  with  it,"  and  having  every- 
thing running  smoothly,  even  the  fireman, 
the  old  man  sat  down  by  the  switchboard 
again  and  lit  his  pipe. 
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Living  Candelabra 

Remarkable  electrical  effects  are  produced 
in  some  of  the  scenes  of  "The  Three  Rivals," 
a  pantomine  presented  in  the  Circus  Schu- 
mann in  Berlin,  Germany.  In  the  castle 
of  the  hero,  the  "Knight  of  Champagne," 
red  flames,  made  by  projecting  electric  light 


telling  the  composition  of  things.  It  has 
recently  been  noticed  that  the  lines  observed 
during  an  auroral  display  correspond  with 
those  obtained  when  neon  is  tested  in  a 
laboratory.  Neon  is  one  of  the  constituents 
of  the  atmosphere,  but  it  exists  in  very  small 
quantities,  and,  owing  to  its  extreme  light- 
ness, rises  to  a  high  level.  It  is  very  sensi- 
tive to  an  electrical  discharge,  as  has  been 
proved  by  repeated  experiments.  Whether 
the  electric  disturbance  comes  directly  from 
the  sun  or  is  produced  indirectly  by  a  de- 
rangement of  the  earth's  magnetism,  it  is 
hard  to  say,  but  in  either  case,  the  neon 
shows  that  some  electric  force  is  at  work. 


Railway  Car  Like  Halley's  Comet 


One  of  the  unique  advertising  features 
connected  with  Chicago's  recent  Electrical 
Show  was  an  electrically  illuminated  street 
car,  the  first  Chicago  has  ever  had  for 
exploitation  purposes.  It  was  put  together 
in  the  shops  of  the  Chicago  City  Railway 
and  was  operated  over  the  South  Side  lines 
and  the  "through  routes,"  covering  the 
North  and  West  sides,  from  4:30  to  10  o'clock 
p.  m.  It  attracted  much  attention  as  a 
brilliant  advertising  "stunt."  During  the 
rush  hours  several  nights  the  car  stood  on 


LIVING    CANDELABRA 

through  fluted  ribbons  burn  on  the  candle- 
sticks. Under  the  columns  of  the  palace, 
standing  on  pedestals,  are  gold  bespangled 
maidens  and  pages  carrying  candle-sticks 
and  giving  the  appearance  of  living  candela- 
bra as  shown  in  the  picture,  which  is  repro- 
duced from  Mitteilungen  der  Berliner  Elek- 
tricitats-werke. 


Northern  Lights  May  Be  Elec- 
trified  Neon 


Professor  Elihu  Thomson  points  out  thai 
there  is  ample  evidence  that  the  illumina- 
tion of  an  aurora  occurs  at  a  great  elevation 
in  the  atmosphere.  One  of  the  latest  revela- 
tions regarding  it  is  that  one  of  the  newly 
discovered  gases,  neon,  is  concerned  in  the 
display.  Every  element,  when  rendered 
luminous,  exhibits  a  certain  line  in  a  spec- 
troscope different  from  those  shown  by  other 
substances.     The  spectroscope   is  useful  in 
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ELECTRICALLY   ILLUMINATED  CAR 


the  Madison  Street  "spur"  track,  just  off 
State  street,  where  it  was  seen  by  thousands 
of  workers  on  their  way  home.  The  car 
was  put  together  in  twenty-four  hours' 
time,  otherwise  more  elaborate  effects  would 
have  been  employed.  As  it  was  this  elec- 
tric car  looked  like  Halley's  comet  coming 
down  the  street. 
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Cleptograph  Camera 

The  tangle  of  electrical  instruments  and 
wires  shown  in  the  picture  appears  to  be 
rather  "messy,"  but  it  is  said  to  be  a  real 
electrical  and  mechanical  detective  when 
it  comes  to  photographing  thieves  and  re- 
cording the  time  of  their  operations.  It  was 
designed  by  Signor  G.  B.  Epifanio  Camusso  of 
the  Cassa  di  '  Risparmio  de  Pinerolo  in 
Italy. 

It  consists  of  a  photographic  camera  and 
a  system  of  wires  and  contacts  properly 
distributed  over  the 
windows,  doors  and 
curtains  of  the  . 
room  to  be  pro- 
tected. As  soon 
as  the  thief  enters 
the  house  or  office 
or  touches  any  ar- 
ticle of  value  a 
contact  is  uncon- 
sciously made  by 
the  stranger  and 
the  camera  does 
the  rest. 

The  Cleptograph 
automatically  di- 
rects itself  towards 
the  burglar  who 
has  involuntarily 
made    the    contact 

and  after  having  opened  the  objective 
shutter,  it  ignites  the  magnesium  powder 
arranged  to  supply  the  flashlight,  and 
then  closes  the  objective  after  the  ex- 
posure has  been  made.  The  film  is  auto- 
matically exchanged  and  a  new  charge 
of  powder  made  ready,  at  the  same 
time  registering"  the  exact  hour  and  minute 
of  the  theft. 

All  of  these  divers  operations  are  com- 
pleted in  far  less  time  than  is  required 
to  describe  them,  and  the  apparatus  is 
almost  instantly  ready  for  taking  another 
view,  as  soon  as  the  intruder  touches  some 
other   contact.  . 

As  an  invisible  detective  the  cleptograph 
thus  follows  any  and  all  motions  of  the  thief 
in  order  to  prepare  a  set  of  authentic  and 
irrefutable  documents  to  assist  the  police 
in  their  search  for  the  criminal.  The  camera 
and  working  parts  may  be  boxed  in  and  con- 
cealed from  the  burglar,  all  except  a  small 
opening  to  allow  the  scene  to  be  photographed 
through  the  lens. 


CLEPTOGRAPH 


Simplest  Alarm  of  Them  All 

The  ordinary  alarm  clock  will  vibrate 
and  move  around  over  a  smooth  surface  when 
the  alarm  is  going  off.  You  can  make  use 
of  this  fact  in  making  a  very  simple  electric 
alarm. 

Through  the  top  of  a  box  put  two  screws 
the  distance  apart  of  the  feet  of  the  clock. 
The  screws  should  be  counter  sunk  slightly. 
Connect  the  points  of  the  screws  to  a  battery 
and  bell  so  that  the  circuit  will  be  closed 
when  the  two  feet  settle  on  the  two  screw 
heads. 

Now  wind  and  set  the  alarm,  place  one 
clock  foot  on  one  screw  and  the  opposite 
foot  very  near  to  the  other  screw.  When 
the  alarm  goes  off  the  foot  will  move  over 
and  drop  on  "the  screw,  closing  the  circuit 
and  the  electric  bell  will  ring  till  disconnect- 
ed. One  trial  will  show  which  way  the 
clock  moves  with  the  vibrations. 


Rotasphere  for  Organ   Blowing 


The  rotasphere  is  a  novel  English  device 
for  the  application  of  electric  power  to  or- 
gan blowing.  This  apparatus  utilizes  the 
old-fashioned  bellows  movement  for  "  rais- 
ing the  wind"  as  required  by  a  full  sized  organ 
instead  of  using  rotary  fan  blowers  as  usually 
employed  when  electric  motors  are  in- 
stalled for  this  purpose.  The  ordinary 
reciprocal  bellows  movement  is  obtained 
and  worked  as  indi- 
cated by  a  sprocket 
reducing  gear  and 
chain,  driven  by  a 
small  electric  motor. 
An  aluminum  hemis- 
phere is  employed  on 
the  end  of  the  motor 
armature  shaft,  driv- 
ing the  apparatus 
through  a  pneumatic 
tired  wheel. 

It  will  be  seen  that  automatic  regulation  of 
the  wind  supply  to  the  requirement  of  the 
organ  is  obtained  by  varying  the  point  of 
frictional  contact  between  the  hemisphere 
of  the  motor  shaft  and  the  tire.  This  is 
accomplished  by  swiveling  the  motor  and 
attached  hemisphere  through  an  angle  of 
90  degrees  by  means  of  a  chain  and  reacting 
spring  which  are  under  the  direct  control 
of  the  bellows  movement. 


ROTASPHERE 
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Quicksilver   Not   Quick    Electrically 

Anyone  who  has  handled  that  unusual 
metal,  mercury,  which  is  a  silvery  liquid  at 
our  ordinary  temperature  and  which  speedily 
splits    up    into    countless    globules    when 
spilled  on  a  floor  or  table,  will  understand 
why  it  is  also  called    "  quicksilver."     But 
quick   as   it   is   in   subdividing   itself   into 
globules,  it  is  not  so  speedy  in  electrical 
ways  where  it  is  surpassed  for  certain  classes 
of  work  even  by  that  sturdy  metal,  platinum. 
Having  so  long  been  used  in  thermometers 
for  indicating  temperature  within  range  of 
the  eye,  and  being  itself  a  good  conductor 
it  was  natural  that  mercury  should  be  tried 
and  used  also  in  "long  distance  thermom- 
eters."   Thus  in  large  theatres  where  every 
effort  is  made  for  the  comfort  of  the  audience, 
it  is  important  that  the  engineer  in  charge 
of  the  heating  and  ventilating  should  note 
the   temperature   in   various   parts   of   the 
theatre  without  leaving  his  post.    This  has 
been  accomplished  by  placing  regular  mer- 
cury thermometers  at  various  points  in  the 
building,  each  with  wires  inserted  at  the 
upper   and  lower   end  of   the   glass  tube. 
The  upper  wire  is  of  such  length  as  to  be 
just  out  of  reach  of  the  mercury  at  a  tem- 
perature   of,    say,.  68    degrees,    and   both 
wires  connect  with  a  battery  and  an  annun- 
ciator in  the  engineer's  room.    Then  when 
the  mercury  rises  beyond  the  desired  normal, 
it  closes  the  circuit  and  signals  to  the  en- 
gineer who  can  reduce  the  supply  of  heat 
for  that  part  of  the  house. 

While  this  method  is  perfectly   practical 
it  has  had  the  objection  of  being  slow  in 
giving  the  desired  indication.     It  might  be 
five  or  ten  minutes  after  an  abnormal  change 
in  temperature  before  the  engineer  was  in- 
formed of  it,  and  meanwhile  the  improper 
heating   would   continue.    To   improve   on 
this,  something  more  rapid  in  action  than 
mercury   was   needed   and   this   has   been 
found  in   platinum   wire   when   used   in  a 
somewhat    different    manner.     Instead    of 
connecting  a  thermometer  to  the  wires  at 
each  "station,"  a  simple  platinum  wire  is 
used  as  a  resistance  through  which  a  cur- 
rent  flows  from  the  regular  electric  light 
circuit  to  a  sensitive  ammeter  in  the  engine 
room.     This  platinum  wire  being  exposed 
to  the  air,  changes  rapidly  in  resistance  with 
every  variation  in  temperature,   either  up 
or   down,   and   each   change   in   resistance 
makes   a   corresponding   difference   in    the 


reading  of  the  ammeter.  Recent  tests  in 
a  modern  theatre  showed  that  the  same 
temperature  variation  which  took  five  min- 
utes to  actuate  a  mercurial  device,  showed 
itself  by  the  platinum  resistance  method  in 
three  seconds.  In  other  words,  platinum 
proved  a  hundred  times  as  speedy  for  this 
purpose  as  the  sprightly  metal  which  we 
popularly  call  the  quicksilver. 

Conduit  for  Electric  Cables 

The  drawing  herewith  shows  an  immense 
conduit  tube  being  put  in  by  the  Ontario 
Power  Company  of  Niagara  Falls,  N.  Y. 
The  conducting  cables  for  carrying  the  elec- 


EIGHTEEN    FOOT    CABLE    CONDUIT 

• 

trical  energy  generated  at  the  plant  of  the 
Ontario  Power  Company  will  be  carried  in 
this  underground  conduit  to  the  plant  of  the 
Hydroelectric  Power  Commission  of  Ontario 
where  it  will  be  delivered,  on  contract,  at 
12,000  volts'  pressure.  The  tube  is  of 
steel  18  feet  in  diameter. 


Signaling  to  Mars 

An  electric  light  of  4,000,000,000,000 
candle  power  would  be  necessary  to  signal 
to  Mars,  according  to  Prof.  Mietke,  a  Ger- 
man scientist.  To  produce  such  a  light 
would  require  an  electrical  plant  hundreds 
of  thousands  of  times  larger  than  any  ever 
built;  and  we  are  not  anxious  enough  yet 
for  conversation  with  our  neighbors  to 
undertake  it.  On  the  other  hand,  if  the  in- 
habitants of  Mars  possessed  a  telescope 
which  would  magnify  10,000  diameters  he 
estimates  that  they  could  see  the  signals  as 
light  points  if  we  only  had  a  "  little"  lamp 
of  say  360,000,000  candle  power.  This 
might  be  operated  for  a  few  thousands  of 
dollars  an  hour  -and  still  we  are  not  very 
anxious. 
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A  Carbon  Disc  Arc  Lamp 


One  of  the  great  problems  of  the  early 
arc  lamp  manufacturers  was  that  of  making 
their  lamps  burn  all  night.  Even  a  twelve- 
inch  upper  carbon  was  entirely  consumed 
in  about  eight  hours,  so  that  the  lamp 
could  not  be  burned  from  dusk  till  dawn 
unless  it  was  retrimmed  at  about  midnight. 

Brush,  who  invented 
the  arc  lamp,  solved 
the  problem  by  making 
a  twin  lamp  in  which 
one  pair  of  carbons 
was  automatically 
switched  into  action 
when  the  other  pair 
had  burned  low. 

Then  when  his  pat- 
ents barred  others 
from  doing  the  same, 
one  of  the  New  Eng- 
land Yankees  who  did 
so  much  for  arc  light 
carbon  disk  arc  development  designed 
lamp  a  lamp  with  the  upper 

(or  more  rapidly 
consumed)  carbon  in  the  shape  of  a 
carbon  disk  which  would  easily  burn 
for  a  full  twenty-four  hours.  A  rack  on 
one  side  of  the  supporting  frame  rotated 
the  wheel  slowly  as  the  carbons  were 
consumed,  so  that]  it  made  one  revolu- 
tion every  hundred  minutes,  and  the  whole 
lamp  was  considerably  shorter  than  the 
twin  carbon  types.  Later  on,  the  use  of 
an  enclosing  globe  to  maintain  a  partial 
vacuum  in  the  globe  was  made  practical 
by  Louis  Marks,  enabling  the  old  shape  of 
carbons  to  be  burned  ten  times  as  long  as 
before.  The  carbon  disk  type  of  lamp  there- 
by became  merely  a  historical  curiosity, 
but  it  is  interesting  even  today  as  showing 
how  cleverly  an  inventor  managed  to  evade 
a  patent  when  the  same  threatened  to  mon- 
opolize the  making  of  lamps  for  all-night 
arc  lighting. 


Snow  on  African  Wires 


That  the  unusually  heavy  fall  of  snow  and 
sleet  during  January  should  have  broken 
some  electric  light  wires  in  various  parts 
of  the  United  States  and  of  Canada  is  not 
surprising,  but  our  part  of  the  globe  has 
not  been  the  only  one  to  suffer.  The  south- 
ern hemisphere  was  some  five  months  ahead 


of  us  in  that  respect,  for  on  August  17th 
snow  fell  at  Johannesburg  in  South  Africa 
to  a  depth  of  over  a  foot,  breaking  down  trees 
as  well  as  many  electric  light  wires.  In 
this  country  line  wires  are  commonly  made 
strong  enough  to  stand  a  considerable  added 
weight  of  snow  or  sleet,  but  this  had  not 
been  thought  necessary  in  the  diamond 
mining  section,  so  the  unusual  occurrence 
of  a  heavy  snowfall  preceded  by  sleet  was 
too  much  for  them  and  that  evening  even 
the  theatres  in  Johannesburg  had  to  close 
for  lack  of  light. 


Charging   Foundry   Ovens   with  An 
Electric  Crane 


In  modern  foundry  practice,  large  ovens 
are  commonly  used  for  two  purposes.  One 
is  for  annealing  hard  iron  castings  which 
are  to  be  made  "malleable."  The  other 
is  for  drying  or  even  baking  the  moulds  them- 
selves when  they  are  to  be  used  for  certain 
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classes  of  castings.  In  either  case  the  ma- 
terials are  commonly  loaded  on  four-wheeled 
trucks  which  can  be  run  right  into  the 
oven. 

Instead  of  moving  these  heavily  loaded 
trucks  in  and  out  of  the  ovens  by  hand, 
some  foundries  are  now  utilizing  the  electric 
traveling  cranes  with  which  they  have  to 
be  equipped  if  they  are  to  handle  large 
castings  economically.  To  do  this,  a  rope 
fastened  to  one  end  of  the  truck  is  passed 
over  a  pulley  hooked  to  the  rear  wall  of  the 
oven.  The  rope  is  then  run  back  under 
the  truck  to  another  pulley  placed  in  the 
path  of  the  traveling  crane  and  up  to  the 
crane  hook.  Then  when  the  hook  is 
raised,  it  pulls  the  truck  into  the  oven  as  you 
can  see  from  the  cut. 

To  pull  the  car  out,  the  rope  is  attached 
directly  to  the  other  end  of  the  truck.  In 
either  case  no  more  elaborate  equipment  is 
needed  than  merely  the  two  tackleblocks, 
two  hooks  suitably  located  in  relation  to 
each  oven  door  and  an  ample  length  of 
rope. 
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Novel  Church  Attraction 


Now  that  the  electric  sign  has  become  so 
prominent 
among  b  u  s  i- 
ness  people  as 
a  means  of  at- 
tracting trade, 
a  pastor  of  a 
certain  church 
thought  out  an 
advantageous 
scheme  of  us- 
ing an  electric 
sign. 

The  picture 
shows  the 
"We  1  co  me" 
sign  over  the 
door.  The  idea 
has  been  much 
admired  by  the 
congregation 

and  the  public,  and  other  churches  may 
follow  in  the  adoption  of  the  electric  sign 
as  more  attractive  than  the  ordinary 
painted  sign. 

Did  Edison  Make  Good? 


ELECTRIC    CHURCH 
SIGN 


is  in  the  eating.  So  the  world,  after  waiting 
patiently  for  the  public  display  of  an  in- 
vention which  sent  gas  stocks  down  as  soon 
as  it  was  heralded,  will  be  disposed,  unless 
Mr.  Edison  shows  his  hand,  to  suspect 
that  the  Edison  Electric  Light  and  the 
Keeley  Motor  will  have  to  be  ranked  to- 
gether as  enterprises  which  contain  much 
more  of  promise  than  of  performance!" 

Just  what  the  Philadelphia  papers  wrote 
when  Edison  did  make  good,  history  sayeth 
not. 


Every  now  and  then  we  see  items  making 
the  rounds  of  our  newspapers  in  which  the 
writers  question  the  ability  of  our  modern 
inventors  to  keep  their  promises.  Of  course 
there  is  a  large  class  of  theorists,  wild  pre- 
dicted and  unscientific  experimenters  whose 
promises  must  be  discounted  heavily.  But 
when  it  comes  to  men  of  established  reputa- 
tion and  men  who  are  cautious  in  their  pre- 
dictions, it  may  be  well  to  remind  them  of 
similar  doubting  articles  that  circulated 
through  our  press  some  thirty  years  ago. 
Here  is  a  typical  one  which  appeared  in  the 
Philadelphia  Bulletin: 

"If  Mr.  Edison  wishes  public  faith  in  that 
electric  light  of  his  to  remain  steadfast,  he 
will  have  to  give  an  early  demonstration  of 
the  truth  of  his  claim  that  it  is  a  practical 
success.  When  he  first  announced  that  he 
had  solved  the  problem  of  dividing  the  light 
and  of  adapting  it  to  domestic  uses,  there 
was  a  general  inclination  to  accept  the  story 
with  absolute  confidence,  because  Mr.  Edi- 
son had  proved  by  his  previous  inventions 
that  he  could  achieve  some  things  which 
had  been  regarded  by  other  men  as  impossi- 
ble.    But,  aftefjall,  the  proof  of  the  pudding 


Anesthesia  by  Electricity 


Doctor  Louise  Robinovitch,  the  Russian 
physician,  who  has  become  prominent  in 
this  country  through  her  demonstrations  of 
electrical  anaesthesia,  recently  managed  the 
electrical  part  of  an  operation  on  a  human 
subject  in  St.  Francis  Hospital,  Hartford, 
Conn.  Heretofore  her  experiments  have 
been  upon  animals,  but  in  this  instance  a 
man  had  four  frost-bitten  toes  amputated 
while  his  leg  was  made  numb  below  the 
knee  by  the  electrical  process. 

Doctor  Robinovitch's  plan  consists  of 
sending  an  interrupted  current  of  electricity 
through  the  affected  part  of  the  human  body 
to  be  operated  upon.  No  other  part  is 
affected.  A  current  at  fifty-four  volts  was 
used  in  this  instance,  reduced  to  one-tenth 
of  that  amount.  The  interruptions  of  the 
current  were  estimated  at  20,000  a  minute. 

The  secret  of  the  use  of  the  device  is  in 
correctly  applying  the  electrode  to  the  nerve 
that  controls  the  affected  part.  Doctor 
Marcus  M.  Johnson,  the  surgeon  who  per- 
formed the  operation,  said  there  were  no 
bad  after-effects,  and  the  patient  suffered 
no  pain.  He  declared  that  the  feat  marked 
an  epoch  in  anaesthetic  surgery  and  that 
other  forms  of  anaesthesia  were  likely  to  be 
entirely  supplanted  by  Doctor  Robinovitch's 
process. 

Radium  to  Be  Made  More  Quickly 


Sir  William  Ramsay  is  said  to  have  dis- 
covered a  process  whereby  radium  can  be 
made  from  pitchblende  in  six  or  seven  weeks 
instead  of  in  as  many  months.  The  total 
quantity  of  radium  which  has  thus  far  been 
recovered  for  scientific  use  throughout  the 
world  is  estimated  not  to  exceed  one-fourth 
pound.  The  total  stock  in  the  London 
Hospital  is  only  about  16 J  milligrams. 
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Does  Dust  Hamper  Reflectors? 

If  housekeepers  and  storekeepers  real- 
ized the  effect  which  a  regular  weekly  or 
fortnightly  cleaning  of  reflectors  and  shades 
has  on  the  amount  of  light  made  available 
by  them,  they  would  insist  on  this  cleaning, 
just  as  they  insist  on  a  regular  scrubbing  of 
their  floors.  How  dust  cuts  down  the 
amount  of  light  distributed  from  a  lamp 
(for  which  light  you  have  to  pay  whether 


A   SIMPLE   TEST   OF   REFLECTING   SURFACES 

it  is  well  utilized  or  not)  is  easily  shown  by 
the  simple  experiment  pictured  herewith: 

Take  a  mirror  which  has  been  allowed  to 
gather  dust  either  by  neglect  or  by  being 
laid  on  the  floor  when  a  room  is  being  swept, 
wipe  half  of  it  carefully  but  leave  the  other 
half  covered  with  dust.  Lay  a  sheet  of 
white  or  light  colored  paper  on  a  table  near 
a  lamp,  but  screened  from  the  direct  light 
of  the  lamp  by  a  board  or  book.  Then 
place  the  mirror  so  that  it  reflects  the  light 
of  the  lamp  to  the  paper,  when  the  differ- 
ence in  reflective  power  between  the  cleaned 
and  the  dust-laden  halves  of  the  mirror  will 
show  clearly  on  the  paper. 

For  best  results,  the  lamp  should  be 
screened  either  by  an  opaque  shade  or  by 
heavy  wrapping  paper,  so  that  its  light  will 
be  shed  only  on  the  mirror,  and  there  should 
be  no  other  lights  in  the  room.  Otherwise 
some  of  the  light  diffused  from  the  walls 
and  ceilings  will  also  reach  the  sheet  of 
paper  and  spoil  the  contrast  which  this 
experiment  may  show  to  the  surprise  of 
many  an  otherwise  neat  housekeeper. 


Energy,  A  Product  of  Mass  and 
Velocity 

The  energy  or  power  of  a  moving  object 
is  proportional  not  only  to  its  weight  or  mass 
but  to  its  velocity  as  well.  Microscopic 
particles  projected  at  high  velocities  have  an 
energy  equal  to  that  of  a  much  heavier  body 
traveling  at  a  slow  gait.  This  is  the  reason 
that  radium  possesses  such  enormous  energy. 
The  particles  shot  out  from  it,  although  they 
are  microscopically  small,  travel  with  the 
velocity  of  light.  Rankin  said  that  a  spider 
web  running  over  pulleys  with  the  velocity 
of  light  would  be  capable  of  running  all  the 
machinery  in  England.  We  also  know 
that  a  small  stream  of  water  at  enormous 
velocities  will  tear  down  mountain  sides  as 
in  the  hydraulic  system  of  mining.  Re- 
membering these  things  it  is  then  not  so 
hard  to  conceive  how  electric  current,  which 
has  a  velocity  equal  to  that  of  light,  is  cap- 
able of  transmitting  thousands  of  horse- 
power over  an  insignificant  wire. 

Rejuvenated  Sons  of  Jove 

You  will  often  run  across  a  jolly  looking 
individual  who  wears  a  button  on  which  is 
a  figure  which  looks  like  a  little  red  devil. 
He  belongs  to  the  Order  of  the  Rejuvenated 
Sons  of  Jove,  and  must  necessarily  be  an 


electrical  man.  The  order  is  national  in 
its  scope  and  includes  electrical  salesmen, 
engineers,  inventors,  manufacturers  and 
others  engaged  in  electrical  callings.  Every 
once  in  awhile  the  order  holds  a  "rejuvena- 
tion"— they  had  one  at  the  last  electrical 
Show  in  Chicago.  It  is  told  about  that  they 
had  a  pair  of  "electrical  shoes"  there, 
through  which  the  luckless  initiate,  before 
his  rejuvenation  was  esteemed  complete, 
received  most  startling  shocks. 
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Electric  Tape  Mends  Water  Pipes 

One  of  our  regular  contributors  reports 
that  he  has  found  ordinary  "friction  tape," 
as  used  for  wrapping  wire  joints,  to  make  an 
effective  temporary  bandage  for  leaky  water 
pipes.  Being  unable  to  reach  his  favorite 
plumber  at  a  time  when  a  leaky  pipe  threat- 
ened to  ruin  the  ceiling  below  it,  he  gave 
the  leaky  spot  a  heavy  wrapping  of  tape  and 
was  surprised  to  find  that  even  on  a  hot 
water  pipe  this  makeshift  did  good  service 
for  a  week  or  ten  days  at  a  time;  which 
shows  another  advantage  in  having  an  elec- 
trical experimenter  right  in  your  own  house 
in  times  of  emergency. 

Electrical  Easter  Rabbit 

Electrically  lighted  scarf  pins  have  been 
made  for  years  in  America  as  well  as  in 
Europe,  and  some  of  these  pins  have  been 
in  the  shape  of  owls  or  other  animals  with 


ELECTRICAL  EASTER  RABBIT 

eyes  that  would  light  up  when  the  wearer 
pressed  a  pocket  switch. 

But  some  of  the  French  jewelry  workers 
have  gone  further  by  devising  scarf  pins 
and  brooches  with  parts  moved  by  tiny 
electromagnets.  For  instance,  one  firm  put 
out  some  Easter  rabbit  pins,  scarcely  larger 
than  the  cut,  with  the  rabbit  apparently 
seated  on  a  little  box  with  a  small  gong  be- 
fore it.     This  box  contained  a  pair  of  elec- 


tromagnets connected  by  fine  wires  to  a 
switch  and  a  pocket  battery,  the  latter  being 
somewhat  larger  in  proportion  than  here 
pictured.  On  pressing  the  switch,  the  rabbit 
hammered  a  tinkling  tune  with  both  paws. 
Owing  to  the  large  amount  of  hand  work  on 
it,  this  must  have  been  a  costly  article,  and 
fortunately  for  our  pocket  books,  it  did  not 
appear  right  in  the  midst  of  the  "chestnut 
bell"  craze  which  some  of  our  readers  will 
remember.  The  cut  is  from  an  old  and  now 
rare  volume  of  "La  Nature." 

Signal  Cables  for  Australian  Mine 

Where  electric  signals  are  used  in  mines, 
they  protect  not  only  vast  property  interests 
but  also  the  lives  of  scores  and  sometimes 
hundreds    of    workmen.     It    is    therefore 
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SECTION  OF  SIGNAL  CABLE 

doubly  important  that  the  signal  wires 
should  be  guarded  against  injuries^  of  any 
kind,  such  as  may  come  to  them  either  by 
abrasion  or  by  the  action  of  moisture  and  of 
the  various  chemicals  emcountered  under- 
ground. 

The  wires  used  for  this  purpose  in  certain 
Australian  mines  are  protected  either  in 
pairs,  or  sometimes  in  fours,  by  six  suc- 
cessive wrappings.  First  come  rubber  and 
tape  to  give  good  insulation,  then  a  sheath- 
ing of  lead  to  keep  the  moisture  out.  Next 
a  further  insulating  wrapping  of  a  specially 
prepared  paper,  then  a  layer  of  jute  as  a 
mechanical  protection  and  an  outer  steel 
armor. 


Electricity  Makes  Dead  Dog  Bark 

Dr.  Marage  of  Paris,  by  means  of  slight 
currents  of  electricity  has  caused  the  larynx 
of  a  dog  after  it  was  dead  to  bark  exactly 
as  if  the  animal  were  alive.  The  effect  was 
simply  a  physiological  one  due  to  the  con- 
traction of  the  muscles  of  the  vocal  organ 
under  the  electrical  influence. 
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Handy  Electrician's  Screw  Driver 

For  starting  screws  in  places  that  are  hard 
to  reach  with  both  hands  the  little  device 
shown  in  the  cut  will  be  found  useful.  Any 
kind  of  a  wood  handle  will  do.  A  piece 
of  1-8  or  3-16  iron  rod  is  set  firmly  in  the 


Motor  Electric  Bell 


HANDY    SCREW    DRIVER 

handle  and  a  deep  saw  slot  made  in  the  end. 
Then  take  two  pieces  of  clock  spring  and 
set  them  in  the  slot  with  a  little  solder,  so 
that  their  ends  spring  away  from  each  other. 
The  springs  when  bent  together  will  catch 
and  hold  the  screw  and,  if  properly  made,  will 
drive  the  ordinary  machine  screw  or  small 
wood  screw  clear  to  the  head.  For  larger 
screws  it  may  be  used  for  starting  only, 
heavier  material  being  used  for  the  springs 
for  doing  heavier  work. 


Pump  That  Needs  No  Watching 

One  of  the  most  valuable  applications  of 
electric  motors  is  to  the  performance  of 
operations  which  are  of  so  rare  occurrence 
as  to  make  the  presence  of  an  attendant  an 
expensive  luxury.  For  such  service  ^ elec- 
tricity is  an  ideal  source  of  power,  as  it  ad- 
mits of  automatic  control,  is  always  ready 
for  instant  use,  and  costs  nothing  except 
when  it  is  being  used.  There  is  no  delay 
waiting  to  get  up  steam  and  its  use  is  not 
attended  with  odor,  noise,  or  steam.  The 
motor  and  controlling  apparatus  occupy 
very  little  space  and  may  be  installed  on  the 
wall  or  ceiling  where  it  will  be  out  of  the 
way.  Such  a  device  becomes  a  servant 
that  needs  no  watching  and  never  forgets. 

An  excellent  example  of  the  utility  of  the 
electric  motor  equipped  with  automatic 
control  is  its  application  to  the  operation  of 
pumps  required  to  maintain  a  certain  water 
level  in  a  tank.  If  the  water  level  falls 
below  a  certain  predetermined  value  the 
controlling  device,  worked  by  a  float,  auto- 
matically closes  the  motor  circuit  and  the 
pump  continues  to  operate  until  the  water 
level  is  raised  to  a  predetermined  value, 
when  current  is  cut  off  and  the  motor  stops. 


This  strikingly  original  form  of  electric 
bell  is  designed  more  especially  for  fire- 
alarm  service.  D.  Foster  Hall  of  Spring- 
field, Mass.,  is  the  inventor.  The  device 
consists  of  a  small  self-starting  motor,  with 
an  arm  connected  to  the  armature  shaft.  This 
arm  carries  two  sliding  weights  on  each  end 
which  act  as  strikers  and  are  held  in  place 
by  spiral  springs  on  the  arm  piece.  These 
springs  are  sufficiently  strong  to  overcome 
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MOTOR    ELECTRIC    BELL 

the  centrifugal  force  of  the  motor  when  at 
full  speed.  These  strikers  should  just  strike 
the  edge  of  the  gong  when  running.  This 
bell  can  be  used  in  any  place  or  position 
where  the  old  style  bell  is  used.  Three  dry 
cells  are  sufficient  power. 

Faking  High  Voltage  Sparks 

"All  is  not  gold  that  glitters"— nor  is  all 
high  voltage  that  gives  a  fierce  and  crackling 
spark.  Last  fall  a  London  music-hall  per- 
former who  claimed  to  give  the  marvelous 
exhibition  of  coolly  taking  a  shock  of  30,000 
volts,  astonished  large  audiences  night  after 
night.  One  man  who  thought  that  this 
self-styled  "medical  electrician"  had  dis- 
covered wonderful  secrets  paid  a  fancy  price 
to  become  his  pupil,  only  to  learn  that  the 
pretended  expert  was  a  faker.  The  suit 
through  which  the  deceiver  was  ordered 
to  return  the  tuition  money  showed  that  in 
his  public  performance  he  used  a  type  of 
high  frequency  apparatus  built  for  college 
and  hospital  work,  which  gave  a  harmless 
spark.  Then  to  get  his  impressive  effects, 
he  cleverly  used  fireworks  paper  which 
crackled  and  flared  in  addition  to  this  spark. 
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ELECTRIC  CURRENT ATWORK 

NEW  DEVICES  FOR  APPLYING  ELECTRICITY 


ggggHBgggga  )^l.lu^^«^J»uJJ^^'^«^»JJ»^uJw^A,w^^^wu.'^y»u^n)vu^l;w»v^Juwv\;uw'VuuyAlVvww^wu^AnMn>^<v»^al)uw^;v^)u^^A,wvvvvutf^l^;,)ll>l^,^^ll/^lJuv^v^,  viuuuu^uuuy 


Wgk 


Motors  in  Wood- Working  Plants 


By  S.  ADAMS 


No  one  familiar  with  electricity  doubts 
that  it  is  the  ultimate  solution  of  the  power 
problem  of  the  future.  The  advantages  of 
the  electric  motors  which  utilize  the  power 
are  many,  but  frequently  the  most  important 
advantage  is  found  after  the  application  has 
been  made.  The  usual  advantage  is  that 
the  motor,   because  it  can  be  started   and 


Use  of  motors  in  woodworking  plants  is 
particularly  interesting  in  that  it  illustrates 
how  deceiving  casual  inquiry  may  be.  At 
first  thought  it  would  appear  that  theTcost 
of  steam  power  would  be  low  becauseJTall 
the  refuse  produced  in  the  shape  of  kindling 
wood,  shavings  and  saw  dust  would  be 
burned  with   some   coal   under  the   boilers 


MOTOR  DRIVEN  EXHAUST  FAN  FOR  COLLECTING  SHAVINGS 


stopped  so  readily,  saves  much  power,  in 
a  manner  similar  to  electric  light  which  may 
be  turned  on  and  off  so  easily.  But  in  many 
cases  the  convenience  of  the  power  is  of  far 
more  importance  than  the  saving  in  the  cost, 
and  again  the  motors  may  be  found  to  make 
the  machines  produce  more  than  when 
driven  by  any  other  form  of  energy  and  hence 
effect  a  material  economy  of  much  greater 
importance  than  the  cost  of  power. 


and  reduce  the  fuel  bill  to  a  low  point,  while 
electric  power  would  be  costly  as  it  would 
need  to  be  purchased  from  a  company  some 
distance  away  burning  only  coal. 

But  that  such  is  far  from  the  case  may  be 
seen  from  the  installation  illustrated.  For- 
merly the  fuel  bills  amounted  to  over  $60 
per  month  without  consideration  of  any  other 
items  for  power,  while  at  present  the  electric 
power  bills  amount  to  about  $120  per  month. 
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SURFACE  SANDER  AND   MOULDING  SANDER  AT  WORK 


If  this  were  all  to  the  question,  steam  power 
would  still  be  driving  those  machines,  but 
not  only  is  more  work  being  done  by  the 
mill  and  a  shaving  collector  system  used, 
but  all  the  shavings,  refuse,  wood,  etc.,  above 


those  required  for  the  heating  system,  are  sold 
to  local  stables,  ice  houses,  etc.,  or  baled 
in  a  baling  press  and  shipped  out  in  car  load 
lots.  The  sale  of  this  refuse  amounts  to  $90 
per  month,  which  makes  the  total  monthly 
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cost  of  power  but  $30,  which,  for  an  installa- 
tion with  a  total  installed  horse-power  of 
231,  is  absurdly  low. 

There  are  numerous  other  items,  some  of 
which  may  be  mentioned  showing  the  advan- 
tage of  electric  motor  drive.  The  workmen 
before  were  constantly  troubled  by  slipping 
belts  because  of  the  difficulty  in  tightening 
belts  from  a  line  shafting,  and  consequently 
the  machines  did  less  work  than  now  when 
the  motors  provide  a  positive  drive.  The 
greatest  convenience  for  starting  and  stop- 
ping each  machine  is  provided  by  a  starting 
switch  for  the  motor  located  close  to  the  ma- 
chine itself,  so  that  there  is  no  excuse  for 
running  a  machine  when  not  actually  in  use. 
The  elimination  of  much  overhead  belting 
clears  the  room  of  obstructions  and  provides 
better  light  and  ventilation  and  permits 
more  ready  handling  of  the  material  to  be 
worked.  The  power  is  more  reliable,  the 
fire  insurance  rate  has  been  reduced,  the 
surroundings  for  the  men  have  been  made 
more  agreeable  so  that  they  work  more 
easily  and  hence  better,  and  the  quality  of 
work  turned  out  is  improved  by  the  steadier 
speed  of  the  machines. 

The  adaptability  of  individual  electric 
motors  for  different  requirements  is  well 
shown  in  the  illustrations  of  machinery  used 
in  this  planing  mill  formerly  driven  by  a 
steam  engine  with  .  many  belts  and  con- 
siderable shafting.  The  amount  of  work 
necessitated  an  increase  in  the  size  of  the 
factory,  and  the  old  power  plant  was  dis- 
mantled and  the  power  purchased  from  a 
central  lighting  and  power  station.  They 
left  only  the  boilers  which  are  used  for  low 
pressure  steam  to  supply  heat  in  winter  and 
as  required  for  the  dry  kilns.  Thus  all  dan- 
ger from  boiler  explosion  is  eliminated  and 
the  fire  risk  very  materially  reduced.   , 

In  one  instance  a  jig  saw  was  used,  with  a 
motor  mounted  on  the  lower  side  of  the  table 
top  and  belted  to  the  crank  shaft  which  drives 
the  saw.  The  starting  switch  is  also  located 
on  the  under  side  of  the  saw  table,  so  that 
the  motor  may  be  started  and  stopped  with 
the  greatest  convenience.  The  usual  method 
consists  in  belting  from  the  line  shaft. 

The  special  machine  for  sandpapering 
moulding  embodies  two  wheels  on  which  are 
mounted  eight  broom-like  affairs  faced  with 
a  sheet  of  sand  paper  cut  into  narrow  widths. 
These  brooms  revolve  and  brush  the  sand- 
paper over  the  moulding  as  it  is  pushed 
through.     The   motor  is  mounted    on   the 


ceiling  and  belted  to  a  counter  shaft  below 
the  machine,  the  belt  being  protected  by  a 
wooden  guard.  The  sander  is  shown  with  the 
side  open  to  allow  inspection  of  the  interior. 

A  different  type  of  sanding  machine 
is  used  for  flat  work.  It  consists  of  a  flat 
disk  of  sand  paper  mounted  on  the  flat  side 
of  the  wheel,  which  may  be  rotated  at  a  high 
speed.  The  wheel  is  supported  by  an  elbow 
arrangement  so  that  it  may  be  moved  over 
a  wide  area.  The  motor  as  may  be  seen 
in  the  illustration  is  mounted  on  a  post  used 
for  supportnig  the  roof  and  is  of  the  vertical 
type.  Air  from  a  distant  suction  fan  is 
exhausted  through  the  galvanized  sheet  iron 
pipes  and  draws  every  particle  of  dust  up 
and  away  from  the  work  on  the  principle 
of  the  vacuum  cleaner,  with  which  we  are 
more  or  less  familiar. 

This  blower  system  is  a  very  interesting 
part  of  the  plant  and  is  shown  in  one  of  the 
pictures.  There  is  a  double  fan  driven 
by  one  motor.  This  sucks  in  air  through 
one  system  of  pipes  which  go  to  the  ma- 
chines, and  blows  it  out  through  another 
system,  and  delivers  the  shavings  and  saw 
dust  to  the  room  where  they  are  baled  up 
for  shipment. 

Electrically  Made  Whetstone 

One  of  the  great  advances  due  to  the 
electric  furnace  has  been  the  saving  in  the 
cost  of  grinding  metals  by  abandoning 
emery    Wheels    for    carborundum    and    its 

allies.    It  took  the  ex- 
tremely   high    heat    of 
the   electric  furnace  to 
silicon  carbon    produce  these    modern 
whetstone        abrasives,     which     are 

now  commonly  sold 
in  the  shape  of  wheels  or  disks.  They  cut 
even  steel  so  much  faster  than  the  older 
materials  used  for  either 
grinding  or  sharpen- 
ing, so  it  is  logical 
that  they  would  also  do 
for  hand  use  if  made 
in  suitable  shapes. 

This  is  being  done 
with  another  product 
of  the  electric  furnace, 
silicon  carbide,  which 
is  now  offered  either  silicon  carbide 
in  the  plain  slip  forms  file 

or  mounted   in  wood, 
as   substitutes   for  the   familiar  whetstones. 
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Lathe  tools  can  also  be  sharpened  by 
what  the  German  makers  call  a  ''silicon 
carbide  file"  without  being  removed  from 
the  holder  and  therefore  without  changing 
the  set  of  the  tool.  This  ability  to  sharpen 
tools  right  in  place  must  mean  a  consider- 
able saving  of  time  and  adds  still  another 
to  the  long  list  of  ways  in  which  electrical 
progress  is  helping  to  reduce  manufacturing 
costs. 


A  Safe  Lamp  Socket 


Ice  Cream  Making  On  a  Large  Scale 

Ice  cream  is  no  longer  looked  upon  as  a 
mere  frozen  dainty  for  summer  consump- 
tion.   It  may  now  be  classed  as  an  impor- 
tant food  stuff. 
In  large  cities 
well-equipped 
factories  have 
been    built    to 
supply  the  de- 
mand.    There 
is  such  a  plant 
inAltoona,Pa., 
having    a    ca- 
pacity for  mak- 
ing and  storing 
3000  gallons  of 
ice  cream  daily. 
Electric  cur- 
rent is  used  in 
all  the  impor- 
tant processes. 
There  must  be 
artificially 
cooled     rooms 
for  keeping  the 
cream    and 
hardening    the 
finished    prod- 
uct.    The   big 
compressor  for 
furnishing  this 
refrigeration 
requires    a   50 
horsepower  motor.    In  the  ice-cream  making 
department  there  are  two  Duplex  ice-cream 
mixers  having  a  capacity  of  150  gallons  each. 
These  mix  the  ingredients  ready  for  the  freez- 
ers.    Directly  underneath  the  mixing  room 
is  the  freezing  room  containing  two  upright 
cream  freezers  like  the  one  shown  in  the  cut, 
having  a  capacity  of  60  gallons  each,  driven 
by  Westinghouse  motors.     After  being  par- 
tially frozen  in  these  machines  the  cream  is 
run  into  delivery  cans  of  various  sizes. 


UPRIGHT    ICE    CREAM 
FREEZER 


SAFE    LAMP 
SOCKET 


It  is  absolutely  impossible  to  get  a  shock 
in  turning  on  and  off  this  new  type  of.  elec- 
tric light  socket  and  in  many  cities  its  use 
is   permitted    over    radiators,    pipes,    bath- 
tubs, etc.,  where  the  rules  are  very  stringent 
regarding   such   installations.     Examination 
of    the     diagram    will 
show  wherein  the  safety 
of    the  P.  &  S.  socket 
lies  and  how  it  would 
be  impossible,   even   if 
you  wrere    standing  on 
a  perfect  ''ground,"  to 
get   a   current  through 
your  body  in   handling 
the  switch. 

In  the  center  you  will 
see   a    little  oval    cam. 
This    is    of    porcelain, 
an   almost    perfect    in- 
sulator, and  turns  when 
you     turn     the    switch 
button.      When     it    is 
turned  over  to   the  horizontal  position  the 
two  springs  are  pressed  over  and  make  con- 
tact with   the  little  vertical  metal  strips  on 
the  inner  side  of  the  porcelain  shell. 

In  any  incandescent  lamp  one  terminal 
of  the  filament  is  connected  with  the  threaded 
brass  shell  at  the  base  and  the  other  to  the 
metal  button  or  knob  at  the  end  of  the 
lamp.  When  you  screw  the  lamp  into  this 
socket  the  button  is  forced  against  the  brass 
strip  which  extends  obliquely  out  into  the 
middle  of  the  socket.  The  screw  threads 
of  the  socket  and  lamp  also  make  electrical 

contact. 

To  the  two  screws  in  the  lower  end  of  me 
porcelain  base  are  connected  the  two  wires 
of  the  electrical  circuit. 

Suppose  now  that  the  lamp  is  screwed 
in  place.  No  current  will  flow  through  it 
with  the  porcelain  cam  in  the  vertical  posi- 
tion. When  the  cam  is  turned  over  by  the 
switch  button,  however,  the  two  vertical 
metal  springs  are  forced  over  and  make 
contact  with  the  metal  strips, in  the  sides 
of  the  shell.  Now  let  us  follow  the  current: 
It  enters,  say,  from  the  left  hand  wire,  goes 
through  the  screw  and  vertical  spring  to  the 
left  hand  vertical  strip  and  from  there  runs 
over  along  the  oblique,  projecting  member 
to  the  button  on  the  end  of  the  lamp.  From 
there  it  passes  up  through  the  lamp  filament, 
heating  it  to  incandescence,  and  then  passes 
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out  through  the  screw  threads  of  the  lamp 
to  the  threaded  portion  of  the  socket,  down 
the  right  hand  vertical  strip  to  the  right  hand 
spring  and  out  over  the  other  wire. 

The  lower  part  of  the  socket  is  all  porce- 
lain. The  threaded  part  is  protected  by 
insulating  material,  and  the  switch  button 
is  protected  from  the  current-carrying  parts 
by  the  fact  that  the  cam  is  of  porcelain. 
Therefore  you  couldn't  get  a  shock  if  you 
were  to  try. 


The  Pay-As- You-Go  Meter 


Perhaps  some  of  you  have  never  known 
that  there  is  such  a  thing  as  a  prepayment 
meter  which  enables  you  to  pay  for  your 
electric  current  as  you  go  along,  but 
there   is,  and    it   operates    upon   the 
coin-in-the-slot  principle. 

The  prepayment  device  made  by 
the  General  Electric  Company  is  sup- 
plied either  in  combination  with  or 
separate  from  the  regular  meter. 
The  attachment  which  goes  with  an 
ordinary  meter  is  shown  in  the  dia- 
gram. It  consists  of  four  principal 
parts — the  escapement  train,  coin 
device,  switch  and  rate  device,  and 
may  be  installed  in  any  part  of  the 
house  most  convenient   to   the    user. 

When  it  is  desired  to  make  an 
advance  payment  the  winding  knob 
is  turned  so  that  the  arrow  points 
upward.  A  quarter  dollar  is  then 
inserted  in  the  slot  and  the  knob 
turned  to  the  right,  the  coin  serving  as 
a  key  which  operates  the  mechanism 
within  the  device,  turning  the  register- 
ing wheel  and  placing  the  coin,  to  the 
credit  of  the  consumer.  If  the  cir- 
cuit is  open  when  the  coin  is  deposited, 
the  same  motion  of  the  knob  which 
moves  the  registering  mechanism 
closes  the  circuit  switch  contained 
within  the  case  of  the  attachment. 

The  dial  of  the  combined  prepayment 
meter  is  enlarged  and  contains  in  addition 
to  the  standard  marking,  a  scale  marked 
in  plain  figures  over  which  a  pointer  passes, 
indicating  the  number  of  coins  remaining 
to  the  credit  of  the  depositor.  When  the 
meter  has  a  separate  prepayment  attach- 
ment, the  dial  showing  the  number  of  coins 
standing  to  the  customer's  credit,  is  placed 
on  the  attachment. 


When  the  first  coin  is  deposited  and  the 
knob  is  turned,  closing  the  main  switch, 
the  pointer  rests  opposite  the  first  division 
on  the  scale.  If  a  second  coin  is  deposited 
before  the  current  purchased  with  the  first 
coin  has  been  consumed,  a  second  motion 
of  the  knob  will  bring  the  pointer  opposite 
the  second  division  on  the  scale.  Twelve 
coins  can  thus  be  deposited  consecutively, 
after  which  the  slot  is  automatically  closed, 
and  further  prepayment  cannot  be  made 
until  the  value  of  one  or  more  coins  has 
been  consumed. 

Whenever  energy  to  the  value  of  one  coin 
has  been  delivered  through  the  meter,  the 
escapement  is  released  (mechanically  in  the 
combined  device,  and  electrically  in  the 
separate  device)   turning  the  pointer  back 


PAY-AS-YOU-GO   METER 

one  division.  This  process  continues  until 
all  the  energy  for  which  prepayment  has  been 
made  has  been  delivered.  Thus  the  de- 
positor can  ascertain  at  any  time  how  much 
energy  can  be  obtained  without  further  pre- 
payment. 

When  all  the  energy  has  been  delivered, 
the  circuit  switch  is  opened  and  no  more 
current  can  be  obtained  until  further  pre- 
payment has  been  made. 
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Physicians'  Vibrator 


All  of  us  are  more  or  less  familiar  with 
the  ordinary  electric  vibrator,  a  small  self- 
contained  instrument  held  in  the  hand  of  the 
operator.  A  somewhat  different  type  is 
shown  in  the  picture  and  which  is  used 
in  physicians'  offices.  It  is  very  powerful 
in  its  effects  and  is  sure  to  get  down  to  the 
seat  of  the  trouble,  no  matter  how  deep  it 
may   lay  in  the  bones  and  tissues  of   the 

body. 

It  operates  on  alternating  current,  the 
motor  being  carried  on  a  portable  stand. 
The  long  flexible  shaft  attached  to  _ the  re- 
volving motor  shaft  drives  the  vibrating 
instrument  in  the  operator's  hand. 

In  speaking  of  the  uses  of  an  electric 
vibrator  from  the  medical  standpoint  it 
may  be  of  interest  to  state  that  the  best 
medical  authorities  maintain  that  when  a 
function  or  an  organ  is  diseased  the  nerve 
center  controlling  the  same  usually  shows 
undue  sensitiveness  to  deep  pressure  or 
vibration. 


Hot-Air  Treatment  for  Rheu- 
matism 


Hot  air  is  known  to  be  helpful  in  relieving 
rheumatism  and  the  Germans  have  further 
discovered  that  it  may  be  successfully  ap- 
plied for  this  purpose  by  the  use  of  an  elec- 
tric blower  ordinarily  used  as  a  hair  drier. 
Such";  blowers  now  on  the  market  are  made 
to  deliver  heated  air  as  well  as  cold  air 
when  desired. 


HIGH    POWER    VIBRATOR 

It  therefore  follows  that  a  good  vibrator 
becomes  a  most  important  aid  to  diagnosis 
by  locating  the  sensitive  spots  along  the 
spinal  processes  and  at  other  important 
nerve  centers. 


TREATING  DOG   FOR  RHEUMATISM 

A  writer  in  Mitteilungen  der  Berliner 
ElektriciMs-Werke  describes  how  this  has 
been  done  to  bring  health  and  relief  to  dogs 
that  are  suffering  with  rheumatism.  The 
beautiful  collie  lying  in  the  chair  seems  to 
be  enjoying  his  electrical  hot  air  treatment 
and  finds  relief  from  pain. 

Other  domestic  animals  suffering  in  the 
animal  hospitals  were  also  subjected  to  the 
treatment;  for  example,  horses  with  lame 
shoulders,  and  they  also  seemed  to  obtain 
considerable  relief. 


Giant  Hammer-Head  Crane 


An  immense  electric  crane  has  been  in- 
stalled at  Akunoura,  Nagasaki,  in  Japan, 
for  the  Mitsu  Bishi  Dockyard  and  Ship 
Works.  This  is  the  largest  crane  in  the 
Orient.  It  is  177  feet  high  and  has  a  lifting 
capacity  of  150  tons.  Five  50-horsepower 
motors  are  required  to  operate  it.  One  man 
can  work  the  crane  from  a  cabin  beneath  the 
girders. 
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An  Electrical  Man-of-All-Work 


A  unique  electric  storage  battery  locomo- 
tive is  in  service  at  Constable  Hook,  N.  fj., 
handling  ingots  and  copper  ore  at  the  works 
of  the  Orford  Copper 
Company.  The  motors 
are  of  the  enclosed  type 
and  the  storage  batteries 
require  no  attention  dur- 
ing working  hours.  It  is 
maintained  that  the  cost 
of  operation  for  haulage  is 
far  less  than  with  animal 
power. 

The  narrow  gauge  loco- 
motive weighs  four  tons 
and  is  designed  for  a  track 
having  a  gauge  of  2iJ 
inches.  It  measures  70 
inches  high  and  56  inches 
wide  over  all,  the  total 
length  being  12  feet,  and 
it  travels  at  a  speed  of 
from  one  to  four  miles  an 
hour. 

It  is  surprising,  how- 
ever, the  amount  of  work 
this  little  locomotive  will 
do.  It  will  haul  50  tons 
on  the  level,  25  tons  on  a  one  per  cent 
grade  and  15  tons  on  a  two  per  cent  grade. 

Where  One  Circuit  Controls  Another 


them  all  simultaneously,  which  is  commonly 
done  by  means  of  time  switches,  or  clocks 
which  actuate  a  switch  whenever  a  certain 
hour  is  reached. 
Now  there  are  some  cities  where  the  street 


Most  of  the  electric  signs,  which  have 
proven  such  effective  business  bringers  to 
live  stores  in  large  as  well  as  small  cities, 
are    supplied    with    current    by    the    local 
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CIRCUIT  CONTROLLER  FOR  SIGNS 

electric  light  companies  at  a  fixed  price 
per  month,  based  on  their  being  lit  from 
dusk  up  to  a  certain  hour.  This  involves 
the  problem  of  lighting  and  extinguishing 


FOUR   TON    NARROW   GAUGE  LOCOMOTIVE 


lights  are  turned  off  at  midnight  and  when 
such  a  city  has  a  number  of  signs  that  also 
are  to  run  only  till  midnight,  it  would  seem 
logical  that  both  should  be  run  from  the 
same  circuit.  But  safety  will  not  permit 
this,  as  the  close  spacing  given  to  the  wires 
inside  the  signs  will  not  allow  of  insulations 
that  would  be  ample  for  the  high  voltages 
generally  used  for  the  street  lighting,  so 
the  current  for  the  signs  must  come  from 
low  voltage  circuits. 

However,  a  shrewd  electric  light  manager 
in  the  west  has  done  the  next  best  thing, 
by  letting  his  street  lighting  circuit  switch 
the  current  on  and  off  the  signs,  so  that  these 
signs  burn  only  during  the  regular  street 
lighting  hours.  To  do  this  he  simply  con- 
nects his  street  lighting  circuit  (which  is 
a  series  arc  light  circuit)  with  a  solenoid  at 
each  sign,  the  core  of  each  solenoid  being 
attached  to  a  switch.  When  the  lighting 
circuit  is  started  up,  the  solenoid  raises 
the  core,  the  principle  of  the  solenoid  coil 
being  that  an  iron  core  placed  partly  in  the 
coil  will  be  drawn  in  still  farther  when 
current  flows  around  the  coil.  The  draw- 
ing up  of  the  core  closes   the   switch   so 
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that  current  will  flow  from  an  ordinary 
no-volt  circuit  to  the  sign  lamps.  Then 
when  the  street  lights  are  shut  off,  the  sol- 
enoid ceases  its  pull  and  a  spring  (or  gravity) 
opens  the  switch.  This  plan,  which  is 
shown  in  principle  in  the  cut,  saves  the 
expense  of  having  a  man  wind  the  time 
switches,  as  the  solenoid  switches  need  no 
attention.  Of  course  the  method  is  appli- 
cable only  where  the  city  is  willing  to  waive 
the  crime-preventing  power  which  good 
street  lamps  exert  even  more  after  midnight 
than  during  the  evening  hours. 

Three  Electric  Smelting  Furnaces 


GIROD   FURNACE 


The  temperature  of  the  electric  arc  as 
formed  between  the  carbon  tips  in  arc 
lamps  is  somewhat  above  the  melting  point 
of  iron.    Therefore  if  iron  ore,  pig  iron  or 

scrap  iron  are 
placed  in  a  re- 
ceptacle which 
contains  an 
electric  arc  and 
which  is  closed 
so  that  the  heat 
cannot  escape, 
the  heat  of  the 
arc  will  melt  the 
iron.  There  are 
many  localities 
where  iron  ore 
abounds  but 
where  the  cost  of  coal  for  heating  the  ordinary 
cupolas  is  out  of  reach.  Whenever  such  a 
locality  has  ample  waterpower  available, 
the  electric  furnace  can  be  used  for  the 
smelting. 

In  this  field,  as  in  most  of  the  chemical 
and  allied  lines  where  progress  depends 
more  on  slow  plodding  than  on  sudden 
spurts  of  ingenuity,  continental  Europe  has 
been  in  the  lead.  Over  thirty  years  ago 
one  of  the  Siemens  brothers  patented  the 
first  smelting  furnace  in  which  metal  was 
melted  by  being  placed  in  the  path  of  an 
electric  arc.  Since  then  a  large  number  of 
other  types  have  been  brought  out  both 
experimentally  and  commercially,  and  of 
these  we  are  picturing  three  typical  forms. 
In  the  Stassano  type  the  arc  plays  between 
the  tips  of  two  carbons  projecting  through 
the  walls  of  the  furnace  above  the  level  of 
the  ore  or  metal.  The  whole  furnace  is 
rotated  by  the  vertical  pinion  shown  in  the 
cut,  connection  being  made  to  the  terminals 


by  brushes  and  rings.  On  alternating  cir- 
cuits three  carbons  are  used,  the  voltage 
in  either  case  being  between  ioo  and  no. 
The  carbons  enter  through  packing  boxes 
cooled  by  water  and  are  adjusted  by  hand. 
Instead  of  having  the  arc  directly  between 
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HEROULT  FURNACE 

the  carbons,  the  Heroult  furnace  has  it 
between  each  of  the  carbons  and  the  molten 
metal.  Both  carbons  enter  through  the 
removable  dome  or  cover  of  the  furnace 
which  operates  at  ioo  to  no  volts. 

The  third  type,  that  of  Girod,  goes  still 
further  in  placing  a  pair  of  iron  terminals 
under  the  molten  ore  or  metal,  so  that  the 
arc  must  pass  from  the  upper  carbon  through 
the  metal  to  reach 
the  submerged 
terminals.  This  t 
furnace  is  de- 
signed for  use  on 
alternating  cur- 
rents at  60  to  75 
volts,  and  is  set-**^ 
on  rollers  so  that 
it  can  easily  be 
tilted  to  pour  out 
the  liquefied  con- 
tents. It  has  the 
great  advantage 
over  both  of  the 
other  types  that 
it  practically  does 
away    with     the 
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STASSANO    FURNACE 


leaking  of  current  through  the  walls  of  the 
furnace.  These  walls  have  to  be  of  materials 
that  will  withstand  high  degrees  of  heat  and 
such  materials  usually  become  poorer  in  in- 
sulating qualities  as  the  temperature  rises. 
Then  if  both  terminals  are  in  adjacent 
parts  of  the  furnace  wall,  as  in  the  Stassano 
and  Heroult  types,  it  is  difficult  to  prevent 
considerable  current  from  leaking  through. 
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Electrical  Men  of  the  Times 


DR.  A.  E.  KENNELLY 


Among  the  leaders  in  the  study  and  ap- 
plication of  electricity  in  the  United  States 
a  high  place  must  be  accorded  Dr.  A.  E. 
Kennelly,  professor  of  electrical  engineer- 
ing in  Harvard  University.  Dr.  Kennelly 
is  a  man  of  scientific  attainments,  and  he 
has  an  international  reputation.  Among 
the  men  who  investigate  electrical  phenom- 
ena and  on  whose  work  the  determination 
of  electrical  units  of  measurement  is  based 
this  resident  of  Cam- 
bridge, Mass.,  is 
known  and  honored. 

Dr.  Kennelly  was 
born  in  Colabah,  Bom- 
bay, India,  December 
17,  1861.  He  was  ed- 
ucated in  University 
College  School,  Lon- 
don. The  bent  of  his 
mind  was  early  ex- 
hibited, for  we  find 
him  in  1875  and  1876, 
while  still  a  mere  boy, 
assistant  secretary  of 
the  Institution  of  Elec- 
trical Engineers  in 
London.  In  the  latter 
year  he  entered  the 
service  of  the  Eastern 
Telegraph  Company 
as  operator,  and  two 
years  later  was  made  . 
assistant  electrician. 
By  1880  he  was  chief 

electrician  on  board  a  cable-laying  ship, 
and  for  the  next  seven  years  he  was  en- 
gaged in  the  work  of  laying  submarine 
cables  in  various  parts  of  the  world.  Dur- 
ing this  time  he  received  a  gold  watch  for 
participation  in  the  swift  repair  of  a  cable 
in  2300  fathoms  of  water  and  was  also 
awarded  a  decoration  by  the  Khedive  of 
Egypt  for  his  services  in  laying  a  cable  into 
the  port  of  Suakim  on  the  Red  Sea. 

In  1887,  at  the  age  of  twenty-five,  the 
young  Englishman  passed  to  another  stage 
of  his  career  by  coming  to  this  country 
and  entering  the  laboratory  of  Thomas  A. 


Edison  at  Orange,  N.  J.,  as  Mr.  Edison's 
principal  electrical  assistant.  For  several 
years  Dr.  Kennelly  was  associated  with 
the  great  inventor,  and  in  1892  he  was 
consulting  electrician  for  the  Edison  Gen- 
eral Electric  Company.  From  1893  to 
1900  the  subject  of  this  sketch  was  in  part- 
nership with  Prof.  E.  J.  Houston,  in  Phila- 
delphia, the  firm  being  Houston  &  Ken- 
nelly,   consulting    electrical    engineers.    In 

the  year  last  named 
Dr.  Kennelly  was  elec- 
trical expert  to  the 
Signal  Corps  of  the 
United  States  Army, 
and  in  1902  he  was 
the  engineer  in  charge, 
for  the  Mexican  gov- 
ernment, in  laying  the 
Vera  Cruz  -  Frontera 
and  Frontera  -  Cam- 
peche  cables.  Since 
1902  he  has  been  pro- 
fessor of  electrical  en- 
gineering at  Harvard. 
Dr.  Kennelly  has 
served  two  terms  as 
president  of  the  Amer- 
ican  Institute  of 
Electrical  Engineers 
(1898-1900),  and  is  a 
member  of  a  number 
of  other  learned  and 
technical  societies.  He 
was  a  United  States 
representative  and  vice-president  at  the 
International  Electrical  Congress  of  1900 
in  Paris  and  a  United  States  delegate  and 
general  secretary  at  the  International  Elec- 
trical Congress  of  1904  in  St.  Louis.  He  has 
honorary  degrees  from  the  University  of 
Pittsburg  and  Harvard  University  and  has 
taken  out  about  ten  patents  for  electrical 
inventions.  He  has  contributed  largely 
and  valuably  to  technical  literature,  and  in 
his  own  name,  or  jointly  with  others,  has 
written  about  twenty  books  on  varied  ap- 
plications of  electricity.  Few  engineers  have 
done  more  useful  work. 


IECTRICITY  IN  THE 
HOUSEHOLD 


Again  a  Woman  Had  Her  Way 


By  FLORENCE  LATIMER 


Hello!  Ah,  hello,  Edith!  How  are  you 
this  morning?  How  am  I?  Oh,  honey — 
I'm  miserably  happy. 

Tell  you  about  it?  Yes,  I  suppose  I 
could,  only  I'm  always  afraid  somebody's 
on  the  line  besides  ourselves.  Anyway  I'll 
risk  it. 

Hugh  and  I  had  a  regular  "argument" 
this  morning,  and  he  said  some  mean  things 
about  "driving  us  all  to  the  poor-house." 

"What  was  it  all  about?"  Simply  be- 
cause I  insisted  on  having  that  electric 
range — you  know  the  one  I've  been  so  crazy 
about — and  he  calls  that  an  "extravagant 
whim."  Now  that  just  shows  how  far- 
sighted  a  man  is. 

Happy?  Oh,  yes,  hilariously  happy  be- 
cause it's  here,  just  the  same.  And  mind 
you,  my  dear,  it's  here  to  stay! 

No,  he  doesn't  know  it  yet,  but  I  have  a 
scheme — you  know  he's  been  crazy  to  have 
some  of  his  friends  out  to  a  real,  old-fash- 
ioned southern  dinner,  and  you  know  how 
I've  always  discouraged  the  idea  because 
I  could  never  rely  on  a  maid  to  cook  it. 

"Cook  it  myself?"  Not  on  a  gas  range! 
No,  thank  you! 

But  now,  things  are  different,  my  plan  is 
to  telephone  these  friends  of  his,  your 
"worser"  half  included,  ask  them  out  to 
dinner  to-night,  and  if  you  will  come  over 
and  help  me,  we  will  prepare  a  dinner  on  this 
range  that  will  smoothe  his  ruffled  spirits 
and  at  the  same  time  convince  him  that  my 
new  electric  range  is  a  real  "joy  forever" — 
and  then  "we  shall  see,  what  we  shall  see." 


You'll  hurry,  won't  you,  dearie?  You 
know  it's  late  now,  and  I'm  so  anxious  that 
this  dinner  be  absolutely  perfect.  But 
how  could  it  be  anything  else  with  this 
range  to  cook  it  on?  Now  while  you  are 
getting  ready  I  shall  telephone  to  the  gentle- 
men all.  Isn't  the  telephone  the  greatest 
invention  ever?  I  wonder  how  we  lived 
before  we  had  them,  don't  you?  All  right, 
dear.     Good-bye. 

Now  let  me  think — What  shall  I  have? 
Tomato  soup,  barbecued  lamb,  stuffed 
potatoes,  corn  pone,  banana  salad,  coffee, 
and  an  old-fashioned  sweet  potato  pie. 

Oh,  there's  Edith  now.     Come  up. 

"Did  I  telephone  them?"  Well,  I  should 
say  I  did,  and  they  all  seemed  eager  to  ac- 
cept, and  are  coming,  every  mother's  son 
of  them,  all  *  delighted,  I'm  sure,"  etc. 

Oh,  won't  Hugh  be  surprised? 

But,  my  dear,  I've  got  to  put  him  in  the 
best  possible  humor  before  I  tell  him  what 
I've  done,  and  you  know  the  most  direct 
way  to  a  man's  heart!  So  listen,  I'm  going 
by  the  way  of  an  electric  range. 

Come  out  and  look  at  it.  Isn't  it  a  beauty  ? 
And  look,  Edith,  all  these  cooking  utensils 
to  go  with  it.  Look  at  this  broiler  and  that 
waffle  iron.  Oh,  I  know  I  shall  enjoy  cook- 
ing now. 

"Expensive?"  Not  very.  I  know  it 
looks  like  quite  a  sum  to  put  in  a  cooking 
stove,  but,  my  dear  girl,  stop  and  think  2. 
moment.  In  three  months  I  can  save  it 
in  a  maid's  salary,  and  aside  from  that  I 
can   cut   down   my   grocery   bill   one-third. 
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You  agree  with  me,  don't  you?  Yes,  I 
knew  you'd  see  it.  That's  because  you're 
a  woman. 

The  cost  of  electric  current  is  a  question 
that  always  comes  up.  But  if  you  use  com- 
mon sense  along  with  your  electric  range 
there  are  a  great  many  ways  by  which  you 
can  economize  on  "watts."  For  instance, 
with  the  oven  heat  alone,  an  ordinary  din- 
ner may  be  cooked.  While  the  meat  is 
being  roasted,  the  potatoes  baking,  the 
tomatoes  may  be  slowly  simmering  (in  the 
oven)  for  the  soup,  also  the  peas  which  have 
been  seasoned  and  put  into  a  covered  pan. 
•Of  course  the  corn  bread  and  the  pie  are 


'I  want  to  put  him  in  the  best  possible  humor 


cooked  in  the  oven  also.  So  you  see  by 
using  judgment  you  can  generally  get  up 
a  good  meal  without  having '  all  the  stew 
pans,  water  heaters,  frying  pans,  etc.,  going 
at  once.  A  wasteful  woman  might  do  this 
and  run  up  large  current  bills.  But  she 
would  do  just  the  same  if  she  were  using  a 
gas  range  and  there  would  be  the  same 
"kick"  about  gas  bills. 

Now  you  want  to  know  how  to  concoct 
these  southern  dishes  that  you've  heard 
so  much  about.  Well,  we  will  begin  with 
the  tomato  soup. 

We'll  take  the  tops  of  two  bunches  of 
celery  (I  mean  the  leaves).  Boil  in  about 
one  quart  of  water  until  it  is  reduced  to 
one  pint.  Strain  through  a  colander,  and 
add  one  quart  of  tomatoes,  into  which  throw 
a  liberal  pinch  of  soda  (to  keep  the  milk 
from  curdling),  and  a  small  onion  cut  fine. 


Simmer  slowly  (in  the  oven,  of  course) 
until  about  ten  minutes  before  the  meal  is 
served,  then  strain  the  whole  through  the 
colander  into  one  quart  of  sweet  milk; 
season  with  salt,  pepper  and  about  one 
large  tablespoonful  of  butter,  allow  to  come 
to  a  boil  and  thicken  with  one  tablespoonful 
of  flour  stirred  into  a  cup  of  sweet  milk. 
I'm  going  to  let  you  take  care  of  that  part. 
But  you  must  listen  while  I  tell  you  about 
the  other  things  so  that  you  can  qualify 
when  it  comes  to  southern  cooking. 

To  barbecue  the  lamb,  rub  well  with  salt, 
pepper  and  a  tablespoonful  of  flour.  Place 
it  in  a  roasting  pan,  and  over  it  pour  one 
quart  of  warm  water,  one- 
fourth  cup  of  vinegar,  one- 
fourth  cup  of  butter  and  a 
liberal  dash  of  cayenne  pep- 
per. Roast  slowly  until  well 
done.  Serve  with  mint  sauce. 
Wash  thoroughly  six  or 
eight  rather  large  potatoes. 
Place  them  in  the  oven  to 
bake  and  when  done  cut 
j|l  through  lengthwise,  nearer 
one  side,  scrape  the  skins 
free  of  potato  without  break- 
ing them.  To  the  potatoes 
add  a  piece  of  butter,  the 
size  of  an  egg,  salt,  two 
tablespoonfuls  of  cream  or 
rich  milk,  beat  white  and 
light,  and  put  back  into 
the  skins.  Now  print  them 
with  a  fork  and  brown  in 
the  oven.  They  must  be 
served  hot. 

"Mammy's  corn  pones"  come  next. 
To  three  cups  of  white  corn  meal  add  one 
teaspoonful  of  salt,  one-half  teaspoonful 
soda  and  one  tablespoonful  of  lard.  Mix 
with  the  meal  thoroughly,  then  wet  with 
buttermilk  to  the  consistency  of  soft  bread 
dough.  Form  into  small  pones,  place  in 
a  row  on  a  hot  greased  griddle  and  print 
with  two  fingers.  Bake  a  nice  brown  and 
serve   while    hot. 

Always  remember  that  in  the  South 
we  use  the  pure  white  corn  meal.  Never 
the  yellow  kind. 

For  the  banana  salad,  place  on  each  small 
plate  a  crisp  lettuce  leaf.  Slice  a  banana 
through  lengthwise  and  sprinkle  with  fresh 
roasted  peanuts  chopped  fine  and  over  all 
a  mayonnaise  dressing  made  from  the  fol- 
lowing recipe: 
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To  the  yolk  of  each  well-beaten  egg  (use 
as  many  as  you  desire)  add  one  tablespoon- 
ful  of  vinegar,  dash  of  salt,  mustard,  and 
paprica  or  cayenne  pepper.  Stir  well  to- 
gether and  cook  in  a  double  boiler,  stirring 
all  the  while.  When  thick  add  a  piece  of 
butter  and  beat  until  almost  cold.  This 
will  keep  for  a  week  and  may  be  thinned 
with   cream   as  needed. 

Now  for  the  sweet  potato  pie.  Take  three 
medium  sized  sweet"  potatoes  boiled  done. 
While  hot  peel  and  press  through  the  col- 
ander, add  a  piece  of  butter  the  size  of  an 
egg,  one  small  cup  of  sugar,  one-half  cup 
of  rich  milk,  the  yolks  of  four  _  eggs,  well 
beaten,  one  teaspoonful  of  vanilla,  and  a 
pinch  of  cinnamon.  Beat  until  light  and 
smooth.  We'll  bake  them  in  open  crusts 
and  when  done  cover  them  with  a  meringue 
made  of  the  whites  of  four  eggs  beaten  to 
a  stiff  froth,  adding  four  tablespoonfuls  of 
sugar  and  a  few  drops  of  lemon  juice  or 
extract.  These  go  in  the  oven  again  for 
a  few  moments  to  brown  lightly. 

Now,  you  see,  Edith,  our  dinner  is  nearly 
ready.  While  we've  been  putting  things 
together  time  has  been  flying.  You  re- 
member, don't  you,  that  it  was  exactly  five 
o'clock  when  we  began?  Now  it  is  almost 
6:30.  They  will  be  here  directly.  I  asked 
them    for    6:45. 

Doesn't  everything  look  good? 
Oh!  look,  Edith!  They  are  coming  now, 
and  he's  with  them.  But  I'm  not  afraid. 
Just  wait  till  he  tastes  our  deliciously  cooked 
dinner  and  knows  how  very  little  "fuel" 
it  took  to  prepare  it,  he  will  .be  urging  all 
his  acqaintances  and  friends  to  "invest 
in  an  electric  range  and  save  money," 
and  you  know  "Money  well  spent  brings 
sweet  content." 

*     *     * 

Ting-a-ling— Ting-a-ling.  Hello!  This 
you,  Edith  ?    Yes,  this  is  Florence. 

"Is  he  going  to  let  me  keep  the  range?" 
I  should  say  he  is — after  the  way  things  went 
off  last  evening.  He  said  he  guessed  we 
might  as  well,  seeing  that  this  is  the  Electrical 
Age,  anyhow. 

And  do  you  know — I  had  to  laugh — 
he's  bound  he's  going  to  have  one  of  those 
new  electric  shaving  mugs  and  one  of  the 
electric  shaving  mirrors.  He  started  to 
work  bright  and  early  this  morning  so  he 
could  stop  in  at  the  electric  light  company's 
display  room  and  pick  them  out. 


Sewing  Without  Effort 


Our  mothers  were  delighted  with  the  ad- 
vent of  lighter  running  machines  driven  by 
foot  power  and  thought  them  a  great  im- 
provement over  the  old  hand  operated  kind 
of  the  early  days.  Even  so,  however,  the 
work  meant  and  still  means  bent  backs 
and  weary  muscles  and  the  strain  has  only 


MACHINE   RUN   BY  A   LITTLE   MOTOR 

too  often  proven  too  much  for  mothers 
with  an  already  over- crowded  day.  But 
dressmakers  are  expensive  and  usually  the 
work  was  done  in  spite  of  pains  and 
aches. 

All  this  can  be  done  away  with  now  if 
only  one  has  electricity  in  the  house,  and 
the  cost  of  the  equipment  is  little  more  than 
is  paid  to  a  seamstress  for  a  single  visitation. 
Little  motors  have  been  devised  that  will 
run  the  machine,  leaving  you  only  the  re- 
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sponsibility  of  properly  guiding  the  cloth 
under  the  needle. 

Certain  makers  have  designed  the  frames 
of  their  machines  so  as  to  accommodate 
motors  made  especially  for  their  make. 
These  are  neat  and  effective  and  in  great 
demand.  Another  motor  has  been  made 
to  go  on  over  the  hand  wheel  of  certain  ma- 
chines and  it,  too,  is  very  successful.  Still 
a  third  is  made  to  fit  all  machines,  old  and 
new,  and  the  Westinghouse  Company  which 
is  making  it  has  found  it  difficult  to  supply 
«  the  demand. 

One  of  these  motors  is  shown  mounted  on 
an  ordinary  household  sewing  machine. 
We  have  lettered  the  parts  for  easier  refer- 
ence. The  motor  itself  is  labelled  (a)  and 
is  mounted  on  a  slotted  base  (b)  with  a 
felt  pad  (c)  to  prevent  its  scratching  the 
table.  If  desired  the  motor  can  be  taken 
from  the  base  by  pulling  out  a  little  spring. 
Usually,  however,  it  is  left  in  place  ready 
for  instant  use.  A  very  ingenious  scheme 
has  been  devised  to  drive  the  hand  wheel, 
the  belt,  (i),  running  over  a  little  grooved 
pulley  (d)  on  the  motor  and  being  given  the 
proper  tension  by  another  small  pulley  (f) 
which  can  be  moved  up  and  down  by  means 
of  a  chain  (j)  attached  to  the  treadle.  The 
rod  which  usually  runs  from  the  treadle  to 
the  fly  wheel  is  disconnected  and  removed. 
A  spring  keeps  the  arm  (e)  raised  and  this 
keeps  the  belt  loose  by  lowering  the  idler 
pulley  (f).  If  the  motor  is  started  its  pulley 
simply  turns  in  the  loose  belt  and  the  ma- 
chine does  not  move,  for  in  addition  to  the 
belt  being  loose  a  little  brake  is  also  pressed 
against  the  hand  wheel  at  (h),  the  arm  (g) 
being  attached  to  the  arm  (e)  and  operated 
by  the  same  spring.  If,  now,  the  treadle 
be  slightly  depressed  the  idler  pulley  is 
raised  and  the  belt  tightened  and  at  the 
same  time  the  brake  is  lifted  from  the  hand 
wheel.  The  motor  is  running  at  full  speed 
but  the  tension  on  the  belt  is  slight  and  its 
grip  on  the  motor  pulley  accordingly  not 
very  great.  The  result  is  the  machine 
runs  very  slowly.  If  more  pressure  is  ap- 
plied at  the  treadle  greater  tension  is  put  on 
the  belt  and  the  machine  goes  faster.  Fin- 
ally the  tension  is  sufficient  to  eliminate  the 
slip  and  the  machine  runs  faster  than  it  is 
possible  to  make  it  go  by  the  old  foot-power 
system.  Any  speed  can  thus  be  maintained 
from  a  single  stitch  to  this  highest  speed 
and  the  machine  can  be  stopped  instantly  by 
releasing  the  slight  pressure  on  the  treadle. 


Electric  Irons  as  Little  Stoves 

In  a  certain  boarding  house  full  of  girls 
in  the  city  of  Boston  there  was  great  elation 
when  one  of  them  discovered  a  new  use  for 
the  electric  flatiron.  With  most  of  these 
girls  strict  economy  had  to  be  practised  and 


when  they  found  out  that  they  could  get  a 
small  electric  iron  to  press  out  their  laces 
and  even  shirt  waists  they  were  quick  to 
invest  their  savings  in  one  of  the  little 
economizers.  But  one  of  these  same  girls, 
with  a  bit  of  inventive  genius,  quickly  dis- 
covered that  the  iron  could  be  turned  upside 
down  and  converted  into  a  small  stove.  On 
its  flat  surface  she  easily  boiled  water,  made 
fudge  and  even  fried  eggs  and  did  other 
cooking. 


Greater  Than  the  Wash  Tub 


Five  pretty  girls  devoted  to  the  study  of 
domestic  science  went  into  a  laundering  com- 
petition for  an  hour  with  five  colored  washer- 
women, at  the  recent  Electrical  Show  in 
Chicago.  The  latter  used  the  old-fashioned 
washboards,  tubs  and  wringers  while  the 
girls  operated  the  new  style  electric  washing 
machines  and  wringers.  The  girls  took 
their  time — the  colored  women  worked  like 
Trojans.  If  they  washed  half  as  many 
clothes  in  that  hour  as  the  five  girls  did  with 
the  electric  machines  they  were  to  get  $100. 
The  suds  flew  fast  and  furiously  with  the 
colored  women,  but  they  lost  the  $100,  al- 
though they  were  well  compensated  for  the 
hour's  work. 


Electricity  a  Servant  of  Stage  People 

By  ALICE  DOVEY— WITH  LEW  FIELDS  IN  "OLD  DUTCH" 


I  am  no  electrician.  I  don't  even  know 
what  a  watt  is,  much  less  a  kilowatt  hour. 
But  I  do  know 
that  electricity 
does  a  great 
many  things 
for  we  stage 
people,  and  we 
find  it  a  con- 
venience and 
an  amusement 
in  more  ways 
than  one. 

Perhaps  you 
may  think  that 
the  women  you 
see  on  the  stage 
don't  have  a 
longing  occa- 
sionally for  the 
little  things  of 
domestic  life 
which  mean 
so  much  to  a 
woman  —  are 
not  half  frantic 

sometimes    t  o 

get  on  an  apron 

and  mix   up 

something     t  o 

do  a  little  cook- 
ing. I  suppose 

the     desire    is 

inborn,    for 

women    have 

cooked    ever 

since  Noah's 

little    house- 
boat party. 
Anyhow   I 

know    I    have 

m  y     complete 

electric     outfit 

and  you  should 

see  what  I  can 

"manufacture" 

with     even      a 

toast-stove, 


But  there  are  a  whole  lot  of  times  that  I 
find  I  would  rather  get  up  and  fix  up  a  little 

breakfast  for 
myself.  All  the 
utensils  are 
convenient  as 
can  be  and  it 
only  takes  the 
turn  of  a  switch 
to  set  them 
going  full 
blast. 

Then,    too, 
after  the  show 
in  the  evening, 
it  gets  monot- 
onous    always 
going  out  to  a 
cafe     for     the 
dinner   we    all 
feel   we    must 
have    after     a 
hard  evening's 
work.     I  enjoy 
a  little  chafing 
dish    party    in 
my    room     as 
well    as    the 
girls    blessed 
with  their  own 
homes — and 
my  friends  do 
too. 

Another  time 
at  which  I  find 
m  y  electrical 
utensils  very 
convenient  i  s 
after  matinee 
performances. 
I  have  them  in 
my  stage  dres- 
sing-room on 
those  days  and 
frequently  d  o 
not  go  to  the 
trouble  of  put- 
ting   on  street 


A    CHAFING    DISH    PARTY    FOR    TWO 


a  coffee  percolator  and  a  chafing  dish. 

It's  easy,  of  course,  to  order  a  breakfast 
brought  up  to  one's  room  in  the  morning. 


clothes  and  going  out  between  the  after- 
noon and  evening  performances,  but  pre- 
pare a  little  lunch  right  there. 


JUNIOR  SECTION 


An  Electrical  Laboratory  for  Twenty-Five 

Dollars 


By  DAVID  P.  MORRISON 


PART   IV. 


After  completing  your  electrolytic  rectifier 
and  transformer  you  will  find  yourself  badly 
in  need  of  some  form  of  ammeter  and  volt- 
meter for  making  current  and  voltage  meas- 
urements. There  are  numerous  forms  of 
instruments,  differing  in  construction,  prin- 
ciple of  operation,  range  of  indication,  etc., 
that  may  be  constructed  and  used  to  indicate 
the  electrical  pressure  between  two  points, 
or  the  current  flowing  in  a  circuit. 

All  of  the  instruments  that  are  suitable 
for  direct  current  measurements  cannot  be 
used  for  alternating  current  work,  while  all 
alternating  current  instruments,  ammeter 
and  voltmeters,  can  be  used  on  a  direct  cur- 
rent circuit,  but  their  indication  is  not  as  a 
rule  as  accurate  as  on  an  alternating  current, 
due  to  the  disturbing  effects  of  stray  mag- 
netic fields,  etc.  The  instruments  should 
be  constructed  so  that  they  can  be  moved 
about  without  changing  the  accuracy  of  their 
indication.  They  are  often  called  "porta- 
ble ammeters"  or  "portable  voltmeters." 
The  instruments  described  in  this  article 
are  of  the  "portable"  type  and  will  be  much 
more  satisfactory  than  those  whose  position 
must  be  accurately  adjusted  before  they 
will  give  a  correct  reading. 

The  following  description  applies  to  an 
instrument  that  can  be  used  on  direct  current 
but  not  on  alternating  current.  It  may  be 
used  as  an  ammeter  or  a  voltmeter,  de- 
pending upon  the  connection  of  the  moving 
system.  It  will  be  found  here  that  con- 
siderable mechanical  skill  will  be  required 
as  quite  accurate  machine  work  must  be 


done  on  the  various  parts.  Almost  every 
boy,  however,  has  a  friend  in  some  ma- 
chinist or  else  has  a  school  shop  equipment 
at  his  disposal  where  he  will  be  allowed  to 
do  this  part  of  the  work. 

Secure  a  piece  of  steel  ij  inches  wide 
and  about  5-16  inch  thick  and  13  inches 
long.  Now  bend  this  piece  into  a  horse- 
shoe form  shown  in  Fig.  29.  (Part  of  the 
curve  is  not  shown  in  the  drawing.)  Have 
a  blacksmith  do  this  for  you. 

File  out  the  opening  between  the  two 
ends  perfectly  smooth  and  make  it  of 
a  uniform  diameter  at  all  points.  File 
the  ends  off  so  that  they  are  parallel, 
which  can  be  determined  by  placing 
a  straight  edge  against  both  of  them  at  the 
same  time.  Drill  two  holes  in  each  end  as 
indicated  at  the  right  in  Fig.  29,  which  is 
looking  at  the  ends  of  the  magnet.  These 
should  be  1-16  or  3-32  inch  in  diameter  and 
tapped  to  take  a  small  machine  screw. 
Also  drill  four  other  holes  one  in  each  edge 
and  near  the  ends.  These  should  be  of  ap- 
proximately the  same  size  as  those  drilled 
in  the  end,  and  tapped  to  take  small  machine 
screws  as  in  the  previous  case.  You  are 
now  ready  to  harden  your  magnet. 

Secure  a  piece  of  round  iron  that  will  fit 
snugly  in  the  opening  between  the  ends  of 
the  bar.  Then  get  from  the  blacksmith  a 
pair  of  large  tongs  with  flat  jaws  that  will 
grip  the  ends  of  the  bar  and  hold  them  firmly 
against  the  round  iron  core.  Place  the  mag- 
net in  a  good  hot  fire,  with  iron  core  between 
poles,  and  heat  it  uniformly  to  a  cherry  red; 
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then  grip  it  with  the  tongs  very  tight  and 
plunge  into  a  bucket  of  water,  holding  the 
ends  against  the  iron  core  with  the  tongs 
until  thoroughly  cooled.  In  this  way  your 
magnet  will  not  be  bent  out  of  shape  while 
tempering.     It    will    be    almost    impossible 


FIG.   29.    THE  PERMANENT  MAGNET 

for  you  to  make  any  changes  in  the  magnet 
after  it  is  hardened. 

Your  magnet  may  now  be  magnetized. 
This  can  be  done  by  placing  its  ends  in  con- 
tact with  the  poles  of  a  powerful  electro- 
magnet, or  by  winding  quite  a  number  of 
turns  of  rather  large  wire  around  it  and 
passing  a  strong  direct  current  through  this 
winding.  The  strength  of  the  magnet  may 
be  increased  when  it  is  being  magnetized  by 
tapping  it  gently. 

Now  cut  from  some  soft  iron  a  cylindrical 
piece  ij  inch  long  and  f  inch  in  diameter. 
Round  off  its  edges  and  drill  two  small 
holes  in  one  side  and  tap  them  to  take  small 
machine  screws.  This  piece  is  to  serve  as 
a  core  for  the  moving  system  to  rotate  about, 
and  will  be  mounted  rigidly  in  the  center  of 
the  opening  between  the  poles  of  the  mag- 
net. The  number  of  magnetic  lines  passing 
from  one  pole  to  the  other  through  the  cir- 
cular opening  is  greatly  increased  by  the  use 
of  this  iron  core,  as  it  is  a 
much  better  conductor  of 
magnetic  lines  than  air.  1 

Mount  the  iron  cyclinder 
as  follows:  Cut  from  some 
J  inch  sheet  brass  a  piece 
1 J  inches  wide  and  two  inches  long.  Drill 
four  holes  in  this  piece  to  match  those  in 
the  ends  of  the  magnet  and  mount  it  in 
place  with  the  four  machine  screws.  This 
piece  must  always  be  made  of  brass  or  some 
other  non-magnetic  material.  Solder  on 
the  inside  of  this  piece  another  piece  of 
brass  of  the  form  shown  in  Fig.  30.     The 
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FIG.    30 


side  of  this  piece  of  brass  next  to  the  opening 
between  the  poles  should  be  filed  out  so 
that  it  will  fit  the  curvature  of  the  iron  core 
and  it  should  be  of  such  a  thickness  that  the 
core  will  be  exactly  in  the  center  of  the 
opening  between  the  ends  of  the  magnet, 
when  it  is  fastened  to  the  brass  support. 
Drill  two  holes  in  this  brass  support  to 
match  those  in  the  iron  core  and  fasten  the 
core  with  the  two  machine  screws.  It  would 
be  best  not  to  drill  the  core  until  after  the 
brass  has  been  drilled  as  the  holes  can  then 
be  easily  matched. 

To  construct  the  moving  system  you 
should  proceed  as  follows:  Secure  some 
thin  aluminum  and  roll 
it  out  until  it  is  only  a 
few  thousandths  of  an 
inch  in  thickness.  Then 
cut  from  it  a  piece  5-16 
inch  wide  and  4§  inches 
long.  Bend  this  piece 
around  a  wooden  core 
of  the  dimensions  shown  in  Fig.  31,  mak- 
ing a  lap  seam  at  the  joint. 

Now  cut  from  some  3-64  or  1-16  inch  steel 
rod  two  pieces  J  inch  in  length  and  file  one 
end  of  each  to  a  point.     After  these  pieces 
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FIG.    31 
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FIG.    32.     PIVOT   FOR  THE   MOVING    SYSTEM 

have  been  pointed  they  should  be  well 
tempered.  Next  cut  two  pieces  from  alumi- 
num or  brass  whose  dimensions  correspond 
to  those  of  the  lower  cross  section  portion  in 
Fig.  32.  Drill  a  hole  in  the  center  of  each 
of  these  pieces  of  such  a  size  that  the  un- 
pointed end  of  the  steel  rod  will  have  to  be 
forced  into  them.  After  the  rods  are  put 
in  place  wind  around  them  three  or  four 
turns  of  good  quality  paper,  shellacing  each 
layer.  Two  thin  brass  cylinders  about  } 
inch  in  length  that  will  fit  tight  on  the  out- 
side of  the  paper  you  just  wound  on  the 
steel  rods  are  now  made. 
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Cut  from  some  very  thin  spring  brass  a 
pointer  and  solder  it  to  the  end  of  one  of 
the  brass  cylinders  as  shown  in  Fig.  33. 
The  needle  should  be  balanced  by  placing 
a  small  quantity  of  solder  on  the  short  end. 


FIG.    33.      HOW    THE    NEEDLE    IS    MOUNTED 

Put  these  cylinders  in  place  first  shellacing 
the  paper,  and  allow  them  to  remain  undis- 
turbed until  thoroughly  dry.  Now  fasten 
these  pieces  carrying  the  points  to  the  ends 
of  the  aluminum  frame  with  some  jewelers 
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FIG.    34.      MOVING    SYSTEM    MOUNTED    IN 
THE  BEARINGS 

wax  or  shellac,  placing  the  needle  perpen- 
dicular to  the  plane  of  the  coil.  Fig.  34 
shows  how  they  are  mounted.  You  must 
use  great  care  in  seeing  that  the  pivots  are 
exactly  in  the  center  of  the  frame.  Other- 
wise the  coil  will  rub  on  one  side  when 
mounted  in  its  bearings. 

Place  two  or  three  layers  of  tissue  paper 
on  the  outside  of  the  frame  shellacing  it  in 


place  and  then  wind  on  about  thirty  turns 
of  No.  36,  or  smaller,  B  &  S  gauge  single 
cotton  covered  wire.  The  ends  of  this 
winding  should  be  soldered  to  the  two  brass 
cylinders  on  the  steel  rods  as  shown  in  Fig. 

34- 

Secure  from  a  jeweler  two  fine  spiral 
springs  and  solder  the  inside  ends  to  the 
brass  cylinders  near  their  outer  ends. 
They  will  lie  horizontally  as  shown  in  Fig. 
34.  These  springs  should  be  so  arranged 
that  one  tends  to  wind  up  and  the  other  to 
unwind  when  the  coil  is  rotated,  and  their 
outer  ends  are  fastened.  Be  careful  in  do- 
ing this  soldering  not  to  heat  the  tube  too 
much  as  you  are  likely  to  loosen  it  from 
the  frame.  Before  winding  on  the  wire  it 
might  be  well  for  you  to  take  the  frame  off 
of  the  wooden  core  and  see  if  you  have  the 
pivots  in  the  center  of  the  ends.  They  can 
be  easily  changed  now  but  it  would  be  al- 
most impossible  to  do  so  after  the  winding 
is  in  place. 

After  the  winding  and  springs  have  all 
been  put  in  place  you  must  balance  the  mov- 
ing system  by  supporting  the  coil  in  a  hori- 
zontal position  on  the  two 
pivots.  Add  ballast  to  the 
lighter  side  until  the  coil  is 
practically  balanced.  You 
can  use  beeswax  for  this 
purpose.  The  moving  system  is  now  com- 
plete and  ready  to  be  mounted  in  its  bear- 
ings which  can  be  made  as  follows: 

Secure  two  pieces  of  brass  J  inch  thick, 
f  inch  wide  and  three  inches  long  and  bend 
them  into  the  form  shown  in  Fig.  35.  Drill 
a  hole  in  each  end  of  these  pieces  to  match 
those  drilled  in  the  edges  of  the  magnet. 
These  pieces  must  not  make  electrical  con- 
tact with  the  magnet,  hence  insulating 
bushing  and  washers  should  be  used  around 
the  screws  holding  them  in  place. 

Cut  two  circular  disks  of  cardboard  that 
will  fit  in  the  opening  between  the  magnets 
and  place  these  pieces  in  the  opening  be- 
tween the  poles  of  the  magnet  one  near 
each  edge.  Now  pass  a  needle  through  the 
center  of  these  disks  and  mark  the  point 
where  it  comes  in  contact  with  the  brass 
supports  just  made.  All  the  various  parts 
should  be  marked  so  that  they  can  be  put 
back  together  always  in  the  same  way.  Drill 
in  these  supports  a  3-16  inch  hole  with  the 
points  you  located  in  the  above  manner  as 
centers.  These  openings  are  for  the  bear- 
ings in  which  the  steel  points  are  to  operate. 


fig.  35 
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FIG.    36. 


The  bearings  can  be  made  from  glass 
tubing  as  follows:    Place  the  end  of  a  piece 
of  tubing  whose  outside  diameter  is  about 
£  inch,  in  a  gas  flame  and  heat  it  until  the 
end  softens  and  runs  together.    Hold  the 
tube  in  a  vertical  position  with  the  heated 
end  up  and  allow  it  to  cool,  and  there  will 
be  a  tapered  opening  like  the  bottom  of  a 
wine  bottle  formed  in  the  center  of  the  end 
of  the  tube.     After  experimenting  a  little 
while  you  will  be  able  to  produce  very  good 
bearings.    These   ends   should   be   cut   off 
about  f  inch  in  length  and  they  can  t>e 
mounted  in  the  openings  in  the  brass  strips 
as  shown  in   Fig.   34   by   means  of  some 
jeweler's  wax  or  common  sealing  wax.    You 
must  be  patient  in  adjusting  the  bearings 
as  the  operation  of  your  instrument  depends 
a  great  deal  upon  them.     The  ease  with 
which  the  adjustment  of  these  bearings  can 
be     made    may 
be  increased  by 
mounting    them 
in    a    hollow 
screw    that  is 
threaded    to    fit 
the  openings,  in 
the    brass  supports,  which    must    also    be 
threaded.     A    lock    nut    placed    on    these 
screws  will  serve  to  hold  them  in  place  after 
the  adjustment  is  made. 

Cut  from  some  well  seasoned  cherry  or 
other  close  grained  wood  a  piece  whose 
dimensions  correspond  to  those  given  in 
Fig.  36.  This  piece  is  to  serve  as  a  base 
for  the  instrument.  The  magnet  and  mov- 
ing system  can  be  attached  to  this  base  by 
means  of  several  pieces  of  brass  bent  over 
the  magnet  and  fastened  to  the  base  with 
screws.  There  should  be  several  blocks  of 
wood  mounted  on  the  base  for  the  magnet 
to  rest  upon  so  that  the  lower  support  for 
the  moving  system  will  not  touch  the  base. 
It  might  be  well  to  cut  grooves  in  these 
blocks  for  the  magnet  to  fit  in  as  that  will 
also  reduce  the  likelihood  of  its  moving  out 
of  position. 

A  heavy  piece  of  cardboard  should  now 
be  mounted  under  the  needle  that  is  to 
serve  as  the  scale.  The  needle  as  it  is 
mounted  will  point  out  into  the  curved  por- 
tion of  the  magnet.  This  cardboard  should 
be  of  such  a  size  that  the  needle  will  move 
through  about  sixty  degrees  from  its  zero 
position  to  the  extreme  position.  Draw 
two  arcs  on  this  cardboard  with  the  pivot 
of   the   moving   system'^as   a   center.     The 


radius  of  the  outer  circle  should  be  a  little 
more  than  the  length  of  the  needle  and  the 
radius  of  the  inner  circle  should  be  about 
J  inch  less  than  that  of  the  outer  one.  The 
length  of  these  arcs  depends  upon  the  move- 
ment of  the  needle  or  pointer. 

The  outer  ends  of  the  two  springs  should 
now  be  soldered  to  two  pieces  of  brass  that 
are  fastened  to  the  supports  for  the  bearings. 
These  pieces  of  brass  form  the  terminals  of 
the  instrument.  These  springs  should  be 
soldered  when  the  needle  is  in  the  zero 
position  which  results  in  there  being  practi- 
cally no  tension  in  either  of  them. 

In  using  this  moving  system  as  a  voltmeter 
it  will  be  necessary  to  connect  some  re- 
sistance in  series  with  it,  the  value  of  this 
resistance  being  determined  of  course  when 
the  instrument  is  calibrated.  A  small 
wooden  spool  can  be  mounted  underneath 
the  scale  and  inside  of  the  magnet  upon 
which  this  resistance  can  be  wound.  It, 
no  doubt,  would  be  best  to  use  German  silver 
wire  for  this  resistance  as  the  volume  of 
wire  required  for  a  given  resistance  is  con- 
siderably less  than  when  copper  is  used.  A 
number  of  different  coils  can  be  placed  in 
series  with  the  moving  system,  this  changing 
the  value  of  the  deflection  produced  by  a 
given  voltage. 

The  construction  of  the  case  will  be  left 
entirely  with  the  boy  building  the  instru- 
ment. 

Binding  posts  should  be  provided  for 
making  connections  to  the  instrument  and 
should  be  mounted  outside  the  covering  for 
the  moving  system. 

To  calibrate  your  instrument,  to  be  used 
as  a  voltmeter,  you  will  need  a  voltmeter 
whose  indication  is  known  and  has  its  scale 
marked.  You  no  doubt  can  borrow  an  in- 
strument from  some  one  to  be  used  for  this 
purpose,  and  it  will  be  called  a  " standard." 
Connect  your  instrument  in  parallel  with 
the  standard,  making  sure  you  have  suf- 
ficient resistance  in  series  with  the  moving 
system  to  prevent  its  being  injured  by  an 
excessive  current  flowing  through  it  when 
the  two  instruments  are  connected  to  the 
source  of  electromotive  force.  You  had 
best  start  with  very  small  values  of  electro- 
motive force  which  will  reduce  the  likeli- 
hood of  the  instrument  being  injured. 
Then  adjust  the  voltage  impressed  upon  the 
two  instruments  in  parallel  until  the  stand- 
ard reads  three  volts;  this  can  be  done  by 
means  of  a  resistance  connected  in  series 
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with  the  instruments.  Now  change  the  re- 
sistance in  series  with  the  moving  system  of 
your  instrument  until  the  indication  cor- 
responds to  a  full  scale  deflection  making 
sure  the  standard  still  reads  three  volts. 
When  this  adjustment  is  secured,  make  a 
fine  mark  on  the  scale  directly  beneath  the 
needle.  Then  reduce  the  voltage  impressed, 
noting  the  read- 
ings of  the  stan- 
dard and  at  the 
same  time  mark- 
ing the  position 
of  the  needle  cor- 
responding  to 
each  value  of 
voltage  read  on 
the  standard. 
Thus  your  instru- 
ment is  capable 
of  measuring  up  FIG  ^  connections 
to     three     volts. 

The  instrument  can  be  made  to  in- 
dicate higher  voltages  by  placing  ad- 
ditional resistance  in  series  with  the  moving 
system.  Fig.  37  shows  the  connections  of 
a  moving  system  so  that  a  full  scale  de- 
flection corresponds  to  three  different  volt- 
ages. The  terminal  marked  (C)  is  com- 
mon to  the  three  circuits,  and  each  of  the 
circuits  has  a  separate  coil  that  is  used  in 
making  the  adjustments. 

This  same  moving  system  may  be  used 
as  an  ammeter  to  indicate  the  current  in  a 
circuit  by  connecting  it  in  parallel  with  a 
resistance  called  a  shunt. 

The  current  divides  in  the  two  circuits 
inversely  as  their  resistances,  hence  the  cur- 
rent flowing  through  the  moving  system  can 
be  adjusted  by  varying  the  resistance  of  the 
shunt.  The  instrument  can  be  made  to 
indicate  any  value  of  current  by  varying  the 
resistance  with  which  the  moving  system  is 
connected  in  parallel.  To  calibrate  the  in- 
strument you  must  connect  a  standard  am- 
meter in  series  with  it  and  adjust  the  parallel 
resistance  until  the  full  scale  deflection  is 
produced  by  the  desired  current.  The  other 
points  on  the  scale  can  be  marked  by  chang- 
ing the  current  in  the  circuit  and  marking 
the  position  of  the  needle  for  each  indica- 
tion of  the  standard.  This  parallel  resistance 
can  be  placed  inside  of  the  instrument  just 
the  same  as  the  series  resistance  was  in  the 
case  of  the  voltmeter.  The  parallel  re- 
sistance must  be  of  a  much  greater  current 
carrying   capacity. 


[The  next  article  will  take  up  the  con- 
struction of  an  ammeter  and  voltmeter  which 
can  be  used  on  either  alternating  or  direct 
current;  also  the  construction  of  a  simple 
switchboard.] 

(To  be  Continued.) 


Fire  and  Burglar  Alarm 


Any  one  who  can  work  with  carpenters' 
tools  and  who  has  an  elementary  knowledge 
of  electricity  can  install  a  fire  and  burglar 
alarm  in  a  residence.  It  will  be  necessary 
to  fit  to  each  window  and  door  an  alarm 
spring,  and  these  springs  may  be  purchased 
of  any  dealer  in  electrical  supplies.  The 
two  wires  from  each  spring  may  be  dropped 
to  the  basement  and  there  connected  so  that 
the  springs  will  be  in  series.  The  springs 
may  be  so  placed  that  the  windows  may  be 
left  open  a  few  inches  for  ventilation  and 
the  occupants  of  the  house  may  feel  sure  that 
no  one  can  enter  the  window  unknown  to 
them. 

If  a  window  is  raised  above  the  spring  it 
releases  the  spring  and  opens  a  gravity 
battery  circuit.  When  this  circuit  is  opened 
the  armature  of  a  relay  is  released,  this 
armature  having  hitherto  been  held  up 
against  the  relay  magnet  because  of  the 
current  which  flowed  through  the  magnet 
coil  from  the  gravity  battery.  This  in  turn 
closes  the  gong  circuit  which  is  operated  by 
dry  batteries.  For  the  relay  a  "pony" 
telegraph  relay  may  be  used.  The  contact 
points  must  be  in  the  reverse  position  from 
that  in  which  they  are  used  for  telegraphic 
work  in  order  that  the  gong  circuit  may  be 
closed  when  the  gravity  battery  circuit  is 
broken. 

For  the  fire  alarm  a  strip  of  tin  foil  about 
an  inch  wide  should  be  clamped  with  porce- 
lain cleats  between  two  strips  of  copper. 
This  tin  foil  is  connected  in  the  gravity 
battery  circuit  by  means  of  the  copper  strips 
and  placed  over  the  furnace  or  wherever  a 
fire  is  most  likely  to  break  out.  If  the  fur- 
nace becomes  overheated  the  tinfoil  will  be 
quickly  burned  out,  the  gravity  battery  cir- 
cuit opened,  and  the  alarm  sounded. 

This  alarm  is  a  perfect  protection  against 
the  common  sneak  thief  though  it  might 
not  protect  against  the  skilled  burglar  who 
has  more  or  less  of  a  technical  education. 
The  average  home,  however,  has  more  to 
fear  from  the  sneakjthief  than  from  the 
skilled  burglar,  for  the  latter  confines  his 
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attention  to  buildings  in  which  considerable 
wealth  is  known  to  exist. 

There  is  another  form  of  burglar  alarm 
in  which,  when  a  window  is  opened,  the 
window    spring    closes    a    circuit.     In    this 

WINDOW   SPRINGS 


Model  Electric  Locomotive 


The  accompanying  cut  shows  the  model 
electric  locomotive  made  by  Nathan  Lord  of 
Boston,  Mass.,  which  won  the  first  prize  for 
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FIRE  AND  BURGLAR  ALARM 


alarm  only  a  dry  battery  circuit  is  used. 
Now  it  is  easily  seen  that  a  burglar  who  might 
discover  that  a  house  was  wired  for  an 
alarm  and  could  not  discover  which  form  of 
alarm  was  used  would  be  perplexed, 
for  the  very  thing  which  would  prevent 
one  kind  of  alarm  from  ringing  (opening 
the  circuit  by  cutting  the  wires)  would  cause 
the  other  to  ring. 

A  single  pole  double  throw  switch  is 
placed  at  (S)  in  the  diagram.  When  the 
switch  is  thrown  to  (A)  the  window  springs 
are  in  circuit.  In  the  daytime  the  switch 
can  be  thrown  to  (B).  The  current  will 
then  flow  through  the  re- 
sistance coil  at  (R)  and 
the  windows  can  be  opened 
without  ringing  the  gong. 
This  is  a  convenient  ar- 
rangement for  keeping  the 
gravity  battery  busy  when 
it  is  desired  to  open  the 
windows,  for,  as  you  may 
not  know,  a  gravity  bat- 
tery must  be  kept  work- 
ing on  a  light  load. 

Of  course  a  single  pole 
switch  can  be  placed  any- 
where in  the  gong  circuit. 
If  the  tin  foil  is  connected 
at  F,  the  fire  alarm  will  be 
in   circuit   day  and  night. 


amateur  electric  construction  at  the  Boston 
Electric  Show.  The  locomotive  is  a  f  ac-simile 
of  a  New  York  Central  locomotive  and  was 
built  by  the  constructor  with  nothing  more 
encouraging  to  help  him  than  a  picture  cut 
out  of  a  technical  periodical. 

Mr.  Lord  is  a  high  school  student  and  has 
never  seen  an  actual  electric  locomotive  or 
studied  electricity.  He  had  the  idea  to 
build  an  electric  locomotive  some  two  years 
ago  and  with  the  clipping,  which  gave  him 
an  idea  of  the  exterior  appearance  of  the 
real  thing  he  set  to  work  and  devoted  the 
whole  of  his  spare  time   for  the  following 
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two  years  in  its  construction  and  completed 
it  in  time  for  the  electric  show. 

One  of  the  remarkable  things  about  the 
model  is  that  it  is  made  of  such  materials 
as  are  at  hand  in  the  average  household. 
The  body  of  the  locomotive  is  composed  of 
wood  of  egg  crates,  the  doors  were  made 
of  tin  from  old  tomato  cans,  even  the  bars 
and  under  pinning  were  made  of  cigar  boxes 
and  thicker  material.  The  locomotive  is 
equipped  with  journal  boxes,  hinged  doors, 
glass  windows,  controller,  two  motors, 
third  rail  contact,  headlights,  and  swivel 
trucks.  The  model  is  two  feet  long  and 
travels  on  a  four-inch  track. 


Hand  Power  for  Small  Dynamos 

If  the  amateur  experimenter  has  an  old 
discarded  lawn  mower  he  can  make  an 
excellent  hand  power  device  to  drive  small 
dynamos.  The  mower  is  first  taken  apart 
and  the  roller  and  connecting  pieces,  be- 
tween the  two  end  castings  which  contain 
the  bearings,  thrown  away.  These  two 
end  castings  (bb)  Fig.  i,  are  then 
bolted  securely  to  the  wooden  uprights 
(a  a)  by  the  lugs  or  projections  which 
originally  supported  the  roller  of  the  mower. 


F/g.2Z 

HAND  POWER   MACHINE 

Care  must  be  taken  to  get  the  two  bearings 
which  support  (i)  exactly  in  line  so  that  it 
will  turn  freely  without  binding. 


The  cutting  knife  is  driven  from  its  shaft 
and  replaced  by  the  large  pulley  wheel  (g) 
shown  in  Figs,  i  and  2.  The  center  piece 
or  hub  is  a  block  about  four  inches  long, 
whose  ends  are  six-sided  figures.  Bore  a 
hole  in  the  center  just  large  enough  to  drive 
tightly  on  the  shaft.  The  spokes  are  nailed 
to  this  hub.  The  rim  (g)  may  be  made  of 
a  strip  of  sheet  iron  bent  in  circular  form, 
but  a  piece  of  an  old  cheese  box,  about  two 
inches  wide,  makes  an  excellent  wooden 
pulley  face  for  a  wheel  about  sixteen  inches 
in  diameter. 

A  rachet  or  some  other  device  is  used,  gen- 
erally on  the  small  gear  wheel  (j)  to  prevent 
the  knife  from  turning  when  the  mower  is 
pulled  backward.  This  had  better  be 
discarded  and  the  gear  fastened  permanently 
to  the  shaft,  by  filing  a  notch  on  the  inside 
of  this  gear  and  a  corresponding  one  on  the 
shaft  and  driving  in  a  nail,  as  at  (x),  Fig.  3. 

To  one  of  the  mower  traction  wheels  (c) 
is  bolted  the  wooden  block  (d)  and  the  crank 
arm  (e).  The  handle  (f)  may  be  part  of 
a  broom  handle,  and  it  turns  easily  on  the 
bolt  which  is  fastened  at  right  angles  to  the 
end  of  the  crank  arm. 

A  flat  endless  belt  made  out  of  about 
four  thicknesses  of  good  canvas  sewed  to- 
gether connects  the  large  pulley  (g)  to  the 
small  pulley  on  the  dynamo. 

The  speed  of  the  dynamo  is  of  course 
regulated  by  the  speed  at  which  the  crank  is 
turned.  For  example  if  (c)  and  (j)  are 
geared  one  to  six,  and  the  large  pulley  (g) 
is  sixteen  inches  in  diameter  and  the  small 
pulley  on  the  dynamo,  say  two  inches  in 
diameter,  and  it  is  desired  to  run  the  dynamo 
at  1800  revolutions  a  minute;  then  the 
right  speed  to  turn  the  crank  would  be 
1800x2x1 
or  about  38  times  a  minute. 

16x6 

The  type  of  lawn  mower  used  has  gear 
teeth  on  the  inside  of  the  traction  wheel.  If 
the  mower  at  hand  differs  in  construction 
the  reader  can  make  any  slight  alterations 
needed  for  his  particular  mower.  But  I 
think  in  every  case  the  general  plan  of 
mounting  can  be  followed.  It  will  be  no- 
ticed that  only  one  set  of  gears  or  those  on 
one  side  of  the  mower  is  needed,  the  casting 
(b)  on  the  left  serving  merely  as  a  bearing 
for  (i).  James  P.  Lewis. 
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Membership  in  Popular  Electricity  Wireless'^Club  is  made  up  of  readers 
of  this  magazine  who  have  constructed^oi^are  operating  wireless  apparatus 
or  systems.  Membership  blanks  will '  be.^senf  upon  request.  This  depart- 
ment of  the  magazine  is  devoted  to  j,the?  interests  of  the  Olub,  and 
members  are  invited  to  assist  in  making  it  as  valuable  and  interesting 
as  possible,  by  sending  in  descriptions  and  photographs  of  their  equipments. 

A  Simple  Wireless  Telephone  Set — Arc 

System 

By  A.  B.  COLE 


The  construction  of  a  small  wireless  tele- 
phone outfit  of  the  speaking  arc  type  is  quite 
a  simple  matter  if  a  proper  design  is  fol- 
lowed. The  set  described  in  this  article  is 
adapted  to  operate  on  ioo-  to  120-volt  di- 
rect current  circuits,  but  will  also  run  satis- 
factorily on  circuits  whose  voltages  are  as 
low  as  fifty.  The  set  can  not  be  operated 
on  alternating  current  circuits. 

It  has  been  found  that  when  a  telephone 
transmitter  is  connected  across  a  choke 
coil,  which  is  in  series  with  an  arc  light 
burning  on  a  direct  current  circuit,  words 
spoken  into  the  transmitter  will  be  repro- 
duced by  the  arc.  If  an 
impedance  coil  is  placed 
in  the  direct  current  cir- 
cuit, and  the  arc  is  properly 
connected  to  an  aerial  sys- 
tem, as  used  for  wireless 
telegraphy,  the  arc  will  set 
up  oscillations  in  this  sys- 
tem. These  oscillations  in 
turn  set  up  electric  waves 
which  are  radiated  in  all 
directions  by  the  aerial, 
and  these  waves  will  affect 
wireless  telegraph  receiv- 
ing instruments  at  a  dis- 
tance. 

In  order    to    make    an 
efficient  outfit  for  this  pur- 
pose it  will   be  necessary 
for   the   builder  to   follow  quite  closely  the 
principal      dimensions     given     below,    for 
satisfactory    results    cannot     be     obtained 
nearly    so    easily  in   wireless   telephony   as 
in   wireless   telegraphy. 


Fig.  1  shows  the  method  of  constructing 
the  arc  proper.  The  lower  or  negative 
electrode  is  of  carbon,  held  in  a  brass  tube 
as  shown  in  the  detailed  drawing  in  Fig.  2. 
This  carbon  is  the  same  as  that  used^  for 
street  arc  lights.  The  upper  or  positive 
electrode  is  made  from  brass  or  copper  tub- 
ing, and  has  an  inlet  (I)  and  an  outlet^  (O) 
for  water  circulation  within  it.  Consider- 
able heat  is  generated  at  the  electrodes  of 
the  arc,  and  greater  efficiency  is  obtained 
by  cooling  the  positive  electrode.  The  in- 
let and  outlet  tubes  should  be  about  i\ 
inches  long. 
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FIG.     I.      CONSTRUCTION    OF    THE    ARC 

When  the  set  is  in  operation  the  inlet 
tube  is  connected  by  rubber  tubing  to  a 
water  faucet.  A  good  way  to  do  this  is  to 
provide  a  rubber  stopper  large  enough  to 
fit  inside  the   faucet.     A   glass  tube   about 
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5-32  inch  outside  diameter  may  be  inserted 
in  the  hole  in  the  stopper,  and  the  rubber 
tube  may  be  slipped  on  the  glass  tube.  If 
the  stopper  has  two  or  more  holes  those 
not  needed  may  be  closed  by  inserting  glass 
rods.     The  outlet  tube  is  connected  by  means 
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DETAILS  OF  CARBON  HOLDER 


of  a  rubber  tube  to  a  sink  or  drain  pipe,  so 
as  to  dispose  of  the  water  after  it  has  passed 
through  the  positive  electrode. 

The  negative  electrode  is  stationary,  and 
the  carbon  should  always  project  at  least 
one-half  inch  beyond  its  brass  holder,  so 
that  the  arc  will  be  formed  on  it,  not  on  the 
brass.  The  carbon  may  be  moved  up  from 
time  to  time  by  loosening  the  set  screw  (S). 
The   positive  electrode   (P)  may  be  moved 


-®- 


way,  of  ten  coils  of  No.  14  German  silver 
wire,  each  coil  containing  95  turns,  and  each 
turn  having  a  diameter  of  §  inch.  It  should 
be  so  arranged  that  any  number  of  coils 
from  zero  to  ten  may  be  connected  in  circuit 
when  desired.  Any  rheostat  having  a  maxi- 
mum resistance  of  at  least 
50  ohms,  and  a  carrying 
capacity  of  at  least  six 
amperes  will  do  for  this 
purpose. 

The  choke  coil  shown  in 
the  same  drawing  consists 
of  75  turns  of  No.  12  D. 
C.  C.  magnet  wire  wound 
on  a  fibre  core  four  in- 
ches in  diameter.  The 
telephone  transmitter  is  of 
the  standard  type  known  as  a  "long  dis- 
tance transmitter."  The  impedance  coil 
should  have  an  outside  diameter  of  eight 
inches  and  a  cross  section  of  1  f  square  inches. 
The  core  is  built  up  of  No.  18  soft  iron  wire. 
If  the  wire  is  rusty,  so  much  the  better.  It 
should  be  procured  as  rusty  as  possible. 
The  core  is  built  up  of  a  large  number  of 
separate  wires,  each  of  sufficient  length  to 
give  the  core  the  above  diameter.     The  ends 
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FIG.    3.     CONNECTIONS   OF   WIRELESS  TELEPHONE 


up  or  down  by  means  of  the  large  fibre 
headed  thumbscrew  (T) .  This  screw  should 
be  so  fastened  to  the  upper  plug  of  (P)  that 
the  screw  may  be  revolved  without  revolving 
(P).  This  may  be  accomplished  as  shown 
in  the  detailed  drawing,  or  in  any  way  the 
builder  desires,  so  that  the  cooling  water 
cannot  leak  out  at  the  point  where  the  thumb- 
screw enters  the  plug. 

The   rheostat  shown  in   the  diagram  of 
connections,  Fig.  3,  is  made  in  the  ordinary 


of  the  wires  are  butted  up  against  each 
other  and  are  held  by,' a  fibre^tube^about 
two  inches  long  and  \\  inches  in  diameter. - 
An  easy  way  to  form  the  core  is  to  wind 
a  number  of  wires  around  a  drum  to  give 
them  the  proper  shape  and  length,  and  then 
to  cut  them  off  and  insert  them  in  the  fibre 
tube.  After  the  core  has  the  proper  diam- 
eter the  wires  may  be  held  in  place  by  wrap- 
ping ordinary  insulating  tape  around  them. 
When  this  has  been  done  three  layers  of 
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No.  12  D.  C.  C.  magnet  wire  should  be 
wound  on  in  the  same  way  that  any  electro- 
magnet is  wound. 

The  ten  ampere  fuse  shown  in  Fig.  3 
should  not  be  omitted.  When  using  the 
set  be  sure  that  water  is  flowing  at  a  suffi- 
cient rate  through  the  positive  electrode  to 
keep  it  comparatively  cool. 

The  general  theory  of  the  operation  of  this 
set  is  as  follows:  When  any  sound  strikes 
the  transmitter  diaphragm  it  vibrates  in 
accordance  with  the  intensity  and  frequency 
of  the  sound  wave.  This  vibration  is  trans- 
mitted to  the  carbon  granules,  thereby  in- 
creasing and  decreasing  the  resistance  of  the 
transmitter  as  a  whole.  The  variation  in 
resistance  causes  a  variation  in  the  current 
flowing  through  the  choke  coil  and  the  arc. 
Of  course  the  variations  are  very  small 
compared  to  the  current  flowing  in  this 
circuit,  but  nevertheless  are  sufficient  to. 
cause  the  original  sound  to  be  reproduced 
by  the  arc. 

Variation  in  the  arc  current  causes  elec- 
trical oscillations  to  be  set  up  in  the  circuit 
including  the  arc,  the  condenser,  and  the 
helix.  When  this  circuit  is  properly  re- 
lated to  the  aerial-ground  circuit  a  maximum 
quantity  of  electrical  energy  is  radiated  by  the 
aerial.  The  relation  of  the  above  circuits 
is  varied  as  in  wireless  telegraphy  by  moving 
the  variable  contacts  of  the  helix  from  one 
turn  of  wire  to  another.  A  Geissler  tube 
may  be  inserted  in  the  aerial  circuit  to  show 
when  a  maximum  quantity  of  energy  is  being 
radiated,  or  a  hot  wire  ammeter  may  be 
used  for  the  same  purpose  if  available.  The 
purpose  of  the  impedance  coil  is  to  prevent 
the  oscillations  generated  at  the  arc  from 
flowing  through  the  circuit  including  this 
coil,  the  generator,  the  rheostat  and  the 
choke  coil. 

This  set  may  be  used  for  purposes  other 
than  that  of  wireless  telephony.  One  in- 
ventor has  used  several  arcs  in  series,  placed 
in  parks  and  amusement  places.  The  tele- 
phone transmitter  was  placed  before  a  phono- 
graph, and  the  music  was  reproduced  by 
each  arc.  The  set  worked  very  well  and 
attracted  considerable  attention.  In  this 
case  the  arcs  were  self  regulating. 

The  builder  of  this  set  will  find  it  very  in- 
structive, and  will,  no  doubt,  be  able  to 
devise  many  experiments,  which  may  lead 
to  important  discoveries.  The  arc  system  of 
wireless  telephony  is  practically  the  only  one 
used  at  the  present   time. 


If  the  above  set  is  well  constructed,  and 
with  a  good  aerial,  the  owner  should  have 
no  difficulty  in  working  over  distances  of 
four  or  five  miles. 


Suggestions  for  Aerials 

In  the  February  issue  of  Popular  Elec- 
tricity was  printed  a  letter  from  Mr.  E.  F. 
Waits  describing  a  very  complete  amateur 
station  which  he  had  built.  In  a  subse- 
quent letter  he  informs  us  that  as  a  result 

he  has  received 
dozens  of  let- 
ters from  those 
interested  in 
wireless  and 
has  made 
many  new 
friends.  He 
makes  some 
further  inter- 
e  sting  com- 
ments in  his 
second  com- 
munication 
which  we  are 
glad  to  quote, 
as  follows: 

"I  enclose  a 
photograph  of 
the  main  sup- 
port of  the 
aerial.  This 
may  also  be  of 
interest  to  some 
one  who  has 
trouble  in  that 
line.  This  pole  is  a  common  gas  pipe,  in 
three  sections,  each  one  being  about  18  feet 
long.  It  simply  sets  on  a  board  which  is 
made  to  lit  the  roof  and  is  held  in  place  by 
three  guy  wires  at  each  joint.  The  bottom 
pipe  is  2^,  the  center  two,  and  the  top  i£ 
inches,  inside  diameter.  On  top  is  a  "T"- 
to  which  is  fastened  the  two  top  guy  wires 
and  the  pulley.  Through  the  pulley  runs  a 
7-strand  steel  cable  for  raising  and  lowering 
the  aerial.  From  the  ground  to  the  top  of 
the  pole  is  just  125  feet.  The  guy  wires 
make  this  pole  so  rigid  that  it  could  be 
climbed  if  it  should  ever  be  necessary. 

"In  using  a  silicon  detector,  did  you  ever 
drill  a  small  hole  in  the  end  of  the  brass 
contact  screw  and  insert  a  piece  of  gold? 
A  piece  of  old  spectacle  temple  is  just  the 
right  size  and  quality.     Try  it. 


j^9 

- 

jT) *ri  ji  .g-_- 

I 


I 


I 


r 


842 


POPULAR  ELECTRICITY 


"If  the  two  boys,  who  were  in  Chester, 
Pennsylvania,  will  write  to  me,  I  would  like 
to  know  the  size  and  kind  of  apparatus  they 
were  using  one  night  last  November.  'We 
are  at  the  dock  in,  Chester,  Pa.  We  are 
having  a  big  time  in  Chester,  Pa.  How  is 
things  with  you?' 

11  You  were  evidently  talking  to  someone 
in  Philadelphia,  a  distance  of  only  10  or  12 
miles,  and  it  seems  to  me  that  you  were 
wasting  a  lot  of  energy,    as  I  am  over  900 

miles  away  and  heard  you  very  plainly." 



A  Leading-In  Insulator 

It  is  an  absolute  necessity  that  all  wireless 
stations  no  matter  how  large  or  small  should 
have  a  leading-in  insulator  that  will  "hold" 
the  discharge  without  leakage.  The  in- 
sulator described  below  will  take  the  dis- 
charge from  transformers  up  to  three  kilo- 
watts and  induction  coils  up  to  25  inches. 
It  will  cost  about  50  to  75  cents. 

The  materials  needed  in  its  construction 
can  be  purchased  in  any  electrical  supply 

To  denial 
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house.  They  will  consist  of  one  unglazed 
porcelain  tube  14  by  two  inches,  knobbed 
at  one  end  and  with  walls  three-eighths  of 
an  inch  thick;  one  pound  of  red  sealing 
wax. 

The  tube  should  be  boiled  fifteen  minutes 
in  paraffine  to  remove  dampness,  then 
cleaned  of  superfluous  paraffine.  When 
cold  shellac  the  outer  wall  and  as  much  of 
the  inner  wall  as  can  be  conveniently  reached 
with  a  small  brush.  It  should  then  be 
allowed  to  dry  and  harden.  The  leading-in 
wire  (high  tension  cable  preferably)  should 
be  put  through  the  hole;  allowing  about 
two  feet  to  protrude  from  the  knobbed  end 
of  the  tube  for  aerial  connections,  and  from 
the  other  end  to  attach  to  the  lead  to  the 
instruments. 

Next,  pour  the  sealing  wax  around  the 
wire  till  the  tube  is  filled  up  flush  with  the 
ends.  After  this  has  cooled  shellac  the 
tube  and  a  foot  or  so  of  the  projecting  wires. 

George  F.  Worts. 


The  Nobel  prize  for  physics  was  this  year 
awarded  jointly  to  Guglielmo  Marconi  of 
London,  and  F.  K.  Braun  of  Strasburg  Uni- 
versity, Germany.  The  prize,  which  amount- 
ed to  $40,000,  was  divided  equally.  The 
privilege  of  awarding  it  is  maintained  by 
the  Swedish  Academy  of  Science.  Mr. 
Marconi  received  the  recognition  for  his 
research  and  development  work  in  the  field 
of  wireless  telegraphy. 

WIRELESS  QUERIES 

Answered  by  A.  B.  Cole 


Questions  sent  in  to  this  department  must 
comply  with  the  same  requirements  that  are 
specified  in  the  case  of  the  questions  and 
answers  on  general  electrical  subjects.  See 
"Questions  and  Answers"  department. 

Simultaneous  Use   of    One  Antenna   for   Two 
Wave  Lengths 

Question. — Is  it  possible  to  use  one  antenna  for 
two  sets  of  different  wave  length  working  at  the 
same  time? — J.   G.  H.,   Omaha,  Neb. 

Answer. — Yes,  in  fact  every  untuned  set 
sends  out  many  different  wave  lengths  when- 
ever the  key  is  depressed.  Probably  the 
best  arrangement  for  your  purpose  would 
be  a  double  transmitting  set  consisting  of 
two  coils  or  transformers,  two  keys,  two 
spark  gaps,  etc.,  using  two  transmitting  trans- 
former tuners,  the  secondary  of  each  tuner 
being  connected  to  the  aerial. 

Condenser  Calculations;  Re-Winding  Receiver 

Questions. — (A)  What  would  be  the  capacity  of 
a  condenser  having  45  sheets  of  tinfoil  (35  square 
inches  of  active  surface  per  sheet)  with  paraffined 
paper  as  dielectric?  (B)  How  is  the  capacity  of 
a  condenser  determined  ?  (C)  How  could  I  make 
a  variable  condenser  for  a  receiving  set  ?  (D)  Is 
an  aerial  consisting  of  four  strands  50  ft.  long  the 
same  in  efficiency  as  one  with  two  strands  and  100 
ft.  long?  If  not  which  is  best?  (E)  Could  I 
rewind  an  ordinary  pony  receiver  to  get  a  high 
ohmage  (1000  or  more)  and  get  good  results?  If 
so  what  kind  and  size  of  wire  should  be  used? — E. 
B.   E.,  Elizabeth,  N.    J. 

Answers. — (A)  The  capacity  of  such  a 
condenser  depends  on  several  factors  and 
the  only  satisfactory  way  to  determine  it  is 
to  measure  it. 

(B)  By  somewhat  complicated  labora- 
tory methods  involving  comparison  with  a 
condenser  of  known  capacity.     We  expect 
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to  publish  an  article  on  this  subject  in  the 
near  future,  as  the  method  is  too  long  to  be 
described  here. 

(C)  Two  metal  tubes,  one  about  three 
inches  in  diameter,  and  the  other  a  little 
smaller,  should  be  arranged  so  that  the 
smaller  may  slide  into  the  larger.  Each 
should  be  eight  inches  long,  and  they  should 
be  separated  by  paraffined  paper.  Solder  a 
binding  post  to  each,  and  use  these  for  the 
condenser  terminals. 

(B)  If  the  height  of  both  the  above  aerials 
is  the  same,  the  former  will  be  better  for 
transmitting,   and  the  latter  better  for  re- 

ceiving.  ,.        ( 

(E)  This  depends  on  the  construction  ot 
the  receiver,  and  as  you  do  not  advise  the 
make,  we  cannot  say,  since  in  some  cases 
you  would  obtain  no  better  results. 

Construction  and  Operation  of  a  Morse 
Register 

Questibn.-Vlezse  show  how  to  connect  a  Morse 
register  with  a  silicon  detector,  double  slide  tuner, 
and  hxed  condenser,  also  how  to  make  a  Morse 
register— W.  B.,  Brooklyn,  N.  Y. 

Answer—  Connect   the    register   in   place 
of  the  telephone   receivers  in  the  diagram 
in  answer  to  J.  S.  C.  in  the  January  issue. 
A  battery  of  two  or  three  dry  cells  should  be 
included   in   series  'with   the    register.     See 
answer    to    R.    T.    in    these    columns.     A 
Morse  register  consists  of  a  pair  of  electro- 
magnets  with    an    armature    which    carries 
a  pen   which  touches  and  makes  a  mark  on 
a  strip  of  paper  when  the  armature  is  drawn 
down  by  the  magnets.     The  paper  is  moved 
steadily  past  the  pen  point  by  clock  work. 

Detectors  and  How  to  Connect  Receiving 
Apparatus 

Questions. -(A)     How  shall  I  connect  the  follow- 
ing receiving  set:  140  foot  aerial  40  ft.  high;  one 
single  slide  tuning  coil,  one  double  slide  tuning  coil, 
two  large  fixed  condensers,  two  variable  conden- 
sers, one  small  induction  coil,  silicon  detector;  one 
pair  7So  ohm  receivers?     (B)     What  would  be  the 
receiving  radius  of  such   a   set?     (C 1     Would   a 
silicon  work  better  and  be  more  sensitive  with  a 
potentiometer   and    battery?     (D)     Which    is    the 
most  sensitive  an  electrolytic,  silicon  or  carborun- 
dum detector?— F.  S.,  Benton  Harbor,  Mich. 
Answers.— (A)     See  diagram  in  article  in 

Jan.,    1910,   issue  on    "Condensers    in  the 

Receiving  Circuit." 

(B)  About  400  miles. 

(C)  Yes,  carborundum  and  perikon  being 
the  types  of  thermo-electric  detectors  which 
are  improved  by  the  use  of  a  battery. 


(D)     The   electrolytic   is   considered   the 
most  sensitive  of  the  three. 

Wireless   Aerials 

Questions.— (A.)    Does   it   take   more    power   to 
operate  a  wireless  with  a  6-strand  antenna  100  fee 
long  than  a  four-strand  antenna  40  feet  long/     (is; 
Which  is  the   best  for  sending  and  receiving  an 
aerial  60  feet  high  at  one  end  and  20  feet  at  the 
other  end  and  100  feet  long  or  an  aerial  60  feet 
high  at  both  ends  and  40  feet  long?     (C)    What  is 
the  best  location  for  a  wireless  on  a  hill  or  on  the 
level?— N.  W.  P.,  San  Francisco,  Cal. 
'  Answers.— (A)  Not  necessarily  more  power 
required,  but  will  radiate  more  energy,  and 
therefore  will  be  suitable  for  a  more  power- 
ful set. 

(B)  The  former  aerial  will  be  better. 

(C)  The  better  location  is  on  a  hill. 

Detector    Switch 
Question.— Please    give    diagram    showing    how 
to  connect  two  detectors  to  a  switch    so  that  each 
may  be  used  at  will.— A.  S.  H.,  New  York,  N.  Y. 
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DETECTOR    SWITCH 

Answer.— See  diagram. 

Use  of  a  150-Ohm    Relay 

Question.— Can  you  give  me  an  idea  of  how  I 
may  use  my  iSo-ohm  relay  to  receive  up  to  12 
miles  without  making  a  polarized  relay—  K.  1., 
Germantown,  Pa. 

Answer—  We  do  not  recommend  the  use 
of  an  ordinary  1  So-ohm  relay  for  this  pur- 
pose     Most  relays  are  not  sufficiently  sen- 
sitive to  very  weak  currents.     We  often  re- 
ceive inquiries  as  to  how  a  silicon  or  other 
mineral  detector  may  be  caused  to  operate 
a  recording  device,  and  you  may  be  thinking 
of  doing  this,  but  even  if  you  intend  to  use 
a  coherer  as  the  sensitive  instrument  we  do 
not  believe  you  will    have   satisfactory  re- 
sults   for  the   coherer  cannot  be  depended 
upon  for  working  over  such  long  distances, 
while    mineral    or    electrolytic    detectors   in 
connection     with     sensitive     telephone     re- 
ceivers  will    operate   over   several   hundred 


will 
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miles.  Recording  devices,  such  as  the 
Morse  register,  cannot  be  operated  by  the 
above  mentioned  detectors.  Any  progres- 
sive experimenter  who  invents  a  device  to 
record  distant  wireless  messages  will  find  a 
large  field  for  the  invention,  since  the  prac- 
tice at  the  present  time  is  to  have  operators 
on  duty  continually. 

Short  Distance  Buzzer  Equipment 

Questions.— (A)  Will  you  describe  the  aerial  to 
be  used  with  the  short  distance  buzzer  equipment 
described  in  the  January  issue  in  answer  to  H.  B. 
ti.f  (B)  Would  you  advise  the  use  of  a  battery 
in  the  receiving  circuit  of  buzzer  set  ?  (C)  What 
style  and  what  resistance  in  ohms  should  I  use?— 
M.  L.   S.,  Northampton,  Mass. 

_  Answers.— (A)     The    aerial    should   con- 
sist of  at  least  four  parallel  wires.     No.  14 
aluminum  wire  will  do  very  well.     Connect 
all  wires  together  at  each  end.     The  wires 
may  be  separated  by  a  wooden  rod,  com- 
monly known  as  a  "spreader."     Place  the 
aerial  as  high  as  possible,  60  feet  from  the 
ground  will  do.     Make  the  wires  as  long  as 
possible.     Forty  feet  is  an  average  length. 
Insulate  the  aerial  well  from  all  conducting 
objects  by  means  of  glass  or  porcelain  in- 
sulators.    At   the  lower   end   of  the   aerial 
connect  a  No.  12  copper  wire  to  all  wires, 
and  lead  this  wire  into  the  house  through  an 
insulated  tube. 

(B)  No. 

(C)  Any  ordinary  door  bell  or  buzzer 
will  do;  they  generally  have  a  resistance  of 
one  ohm. 


Wireless  Telephone 

Questions.— (A)  Should  electricity  be  able  to 
run  through  a  transmitter  all  the  time  or  only  when 

/m  mf  i!nt°  h}  esPecially  in  a  wireless  telephone. 
{B)  1  have  an  aerial  made  from  No.  14  aluminum 
wire,  four  strands  50  feet  long,  65  feet  at  one  end, 
40  feet  at  the  other.  Will  this  aerial  do  for  a  wire- 
less telephone?— B.   R.,    Jr.,   Tropico,   Cal. 

Answers.— (A)  No,  since  the  grains  of 
the  transmitter  tend  to  fuse  together  under 
this  condition. 

(B)  Yes,  very  well,  for  short  distance 
work. 


Unusual  Wireless  Phenomena 

Questions.— I  have  been  receiving  from  a  com- 
mercial station  and  when  it  stopped  I  opened  my 
battery  switch,  cutting  off  the  current.  In  another 
minute  I  heard  another  station  faintly.  (A)  Why 
was  that?  (B)  Does  the  message  jump  the 
switch?  (C)  When  I  closed  the  switch  again  I 
could  hear  nothing.     Was  it  because  I  had  no  poten- 

?n?e  wu     (ITUsed  on[y  a  carborundum  detector.) 
(U)     When   I  open   my  battery   switch  and   then 


f^"eCtl°-  °-ff  the  pole  of  the  battery  and  tap 
it  lightly  on  again  it  clicks  in  the  receiver  (with  the 
switch  off).  Why  is  that?  (E)  The  other  ni'ht 
I  heard  two  women  talking  (very  faintly)  in  my  "re- 
ceiver which  was  puzzling  to  me.  I  looked  J  my 
aerial  and  saw  a  telephone  wire  running  about  is 
feet  away  Can  you  give  an  explanation  of  this? 
<j.  -U,   Chicago,  111. 

Answers.— (A)  Because  carborundum 
may  be  used  without  a  battery,  and  your 
telephone  receivers  were  probably  con- 
nected in  some  way  across  the  detector 

(B)  The  signals  may  possibly  leak  across 
the  material  of  the  switch  base,  especially  if 
this  base  is  of  slate. 

(C)  When  you  closed  the  switch  again 
you  probably  jarred  the  detector,  throwing 
it  out  of  adjustment. 

(D)  When  you  make  and  break  the  bat- 
tery circuit  the  tendency  in  most  detectors 
is  to  make  them  more  sensitive. 

(E)  Simple  induction  between  the  tele- 
phone wire  and  your  aerial.  This  is  ex- 
plained fully  in  the  February  number  of  this 
magazine  under  a  ''Simple  Wireless  Tele- 
phone Set." 


Quarter-Inch  Spark  Coil 

a    Question.— Please  give  dimensions  for  a  Quarter- 
inch  spark  coil.— C.  K,  Chicago.  4 

Answer.— Length  of  core,  3}  inches- 
diameter  of  core,  f  inch;  primary  wire,  No.' 
23^  B  and  S  gauge;  number  of  layers  of 
primary  coil,  2;  secondary  wire,  No.  36 
Band  S  gauge;  number  pounds  secondary 
wire,  }.  Condenser:  number  of  sheets,  40 
(2  m.  by  1 J  in.);  battery  voltage  needed,  2 


How  a  Spark  Coil  Should  Be  Operated 

Questions.— I  am  experimenting  with  wireless 
apparatus  and  have  a  zinc  spark  gap,  no  ground  con- 
/•p> i  £.  ^  ShoVld  ^e  zinc  pieces  be  pointed? 
{B)  Should  a  condenser  be  used  on  the  receiving 
end,  if  so  where  should  it  be  placed?  (C)  When 
I  connect  my  condenser  across  the  spark  gap  my 
coil  gives  a  massive  white  spark,  but  will  not  work 
my  receiving  apparatus.  When  I  disconnect  the 
condenser  it  gives  a  small  blue  spark  and  works  the 
receiver.  Can  you  account  for  this?— E  P  B 
Pataskala,  Ohio.  '      "' 

Answers.— (A)  If  you  use  pointed  ter- 
minals the  spark  will  be  longer  than  if  round 
or  flat  pieces  are  used.  A  heavy,  fat  spark 
is  best  for  wireless. 

(B)  See  article  "  Condensers  in  the  Re- 
ceiving Circuit"  in  the  Jan.,  1910,  issue. 

(C)  The  condenser  seems  to  be  too  large 
for  the  coil  and  is  absorbing  too  much  of  the 
energy. 
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Tuning  Coil 

Questions. — (A)  How  much,  what  kind  and  what 
size  of  wire  gives  best  results  for  a  tuning  coil?  (B) 
How  thick  would  the  core  be  and  how  many  turns 
should  I  make? — G.  H.  C,  Washington,  D.  C. 

A  nswers. — (A  and  B )  About  one-half  pound 
wound  on  a  wooden  core  two  inches  in 
diameter,  and  ten  inches  long,  gives  excel- 
lent results.  Single  or  double  cotton  cov- 
ered wire  may  be  used,  but  we  recommend 
enameled  wire  since  it  is  easier  to  make  the 
sliding  contacts  touch  the  wire  at  all  posi- 
tions, because  of  the  ease  with  which  the 
enamel  insulation  is  removed.  No.  20 
wire  is  a  good  size,  and  will  give  you  about 
250  turns  on  the  above  coil. 


where    they 
object. 
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Sending  Helix  with  Double  Winding 

Question. — Is  it  possible  to  make  a  sending  helix 
embodying  a  primary  and  secondary  winding? 
If  so,  please  give  general  directions  for  making 
same,  also  what  are  its  advantages. — S.  W.,  In- 
dianapolis, Ind. 

Answer. — Sending  helices  embodying  a 
primary  and  a  secondary  winding  are  used 
to  a  small  extent,  and  they  have  the  same 
advantages  as  the  variable  coupling  tuning 
coil  or  transformer.  See  article  "  A  Variable 
Coupling  Tuning  Coil,"  January  issue. 

The  primary  may  be  wound  on  a  fibre 
or  glass  tube  four  inches  in  diameter  and 
ten  inches  long.  The  primary  is  of  No.  10 
hard  drawn  copper  or  brass  wire,  wound  in 
a  spiral,  with  consecutive  turns  one  inch 
apart.  The  secondary  winding,  or  No.  12 
wire  of  the  same  material  as  the  primary 
winding,  is  wound  on  a  fibre  or  glass  tube 
of  an  outside  diameter  of  three  inches  and 
a  length  of  twelve  inches.  Consecutive 
turns  of  this  winding  should  be  f  inch  apart. 
Any  kind  of  contacts  the  builder  wishes  may 
be  used  for  both  windings.  Two  contacts 
should  be  made  for  each  winding. 


Aerial  Insulation 

Question. — When  I  bring  my  aerial  wire  near  the 
binding  post  of  the  spark  coil  I  get  about  a  half-inch 
spark.  Is  this  caused  by  poor  insulation  on  the 
aerial  wire? — D.  C,  Henderson,   Ky. 

Answer. — This  sparking  between  the  aer- 
ial wire  and  the  binding  post  of  the  coil  is 
due  to  the  fact  that  ordinary  insulation  is 
not  sufficient  for  the  high  tension  currents 
used  in  wireless  work,  and  it  shows  the 
necessity  of  insulating  the  aerial  and  its 
leading-in  wires  very  well.  These  wires 
should  be  supported  by  glass,  porcelain,  or 
other  good  insulating  material  at  all  points 


Receiving    Radius 

Questions. — 150  miles  away  is  a  commercial 
station,  power  35  kilowatts,  1250  meter  wave 
length.  About  100  miles  of  this  distance  is  over 
water.  (A)  Can  I  hear  this  station  with  the  fol- 
lowing outfit:  electrolytic  detector,  tuning  coil, 
fixed  condenser,  potentiometer,  two  75-ohm  re- 
ceivers, a  two-wire  aerial  50  feet  high  and  75  feet 
apart?  (B)  What  change  in  the  above  would  be 
necessary,  if  any? — D.  B.,  Ft.  Myers,  Fla. 

Answers. — (A)  You  should  have  no  diffi- 
culty in  hearing  the  above  station  with  your 
outfit. 

(B)  The  use  of  a  higher  aerial  or  one  con- 
sisting of  three  or  four  parallel  wires  will 
increase  the  receiving  radius  of  the  set. 


Receiving  Transformer 

Question. — In  a  receiving  transformer  have  the 
number  of  turns  of  wire  on  primary  and  secondary 
any  relation  to  each  other  and  is  there  a  rule  for 
the  different  gauges  of  wire  on  each? — T.  S.  R., 
Brooklyn,  N.  Y. 

Answer. — The    number   of    primary    and 

secondary  turns  of  a  receiving  transformer 

is  generally  about  2  to  3.     There  is  no  fixed 

rule  for  the  different  gauges  on  each,   but 

the  secondary  generally  is  wound  with  wire 

from  two   to   eight   sizes   smaller  than   the 

primary.     Both   these   windings   should   be 

of  fairly  large  wire,  so  as  to  decrease  heat 

losses,    which,    although    small,    lower    the 

efficiency  of  the  instrument. 


Operation  of  Spark  Coil  on  no  Volts 

Questions. — (A)  What  apparatus  would  be  neces- 
sary to  enable  me  to  use  no-volt  alternating  cur- 
rent on  a  one-inch  spark  coil?  (B)  What  instru- 
ments would  increase  the  receiving  power  of  a 
silicon  detector  and  a  pair  of  75  ohm  receivers? 
(C)  Does  zinc  make  a  better  spark  gap  than  brass? 
— E.  S.  G.,  St.  Joseph,  Mo. 

Answers. — (A)  Most  one-inch  coils  can 
be  run  on  no-volt  A.  C.  circuits  without 
the  use  of  any  intermediate  device,  and  in 
this  case  they  are  nothing  more  nor  less  than 
open  core  transformers.  If  you  operate 
the  coil  in  this  way,  you  should  screw  down 
the  interrupter  tight,  as  otherwise  you  will 
burn   up   the    contact   points. 

(B)  The  use  of  a  good  pair  of  [500-ohm 
telephone  receivers  in  place  of  those  you  are 
now  using  will  give  you  better  results. 

(C)  Zinc  is  nearly  always  used  for  spark 
gaps  by  operating  wireless  companies,  but 
personally  we  have  found  little  difference 
between  the  efficiency  of  zinc  and  brass 
for  this  purpose. 
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Use  of  this  department  is  free  to  readers  of  Popular  Eleotricity,  but  atten- 
tion will  not  be  given  to  questions  which  do  not  comply  with  the  follow- 
ing rules:  All  questions  must  be  written  in  the  form  of  a  letter  addressed 
to  the  Questions  and  Answers  Department  and  containing  nothing  for 
the  other  departments  of  the  magazine;  two-cent  stamp  must  be  enclosed 
for  answer  by  mail,  for  space  will  not  permit  of  printing  all  answers; 
the  full  name  and  address  of  the  writer  must  be  given. 


Twin  Conductors;    500-Volt  Wiring;    Elevator 

Annunciator  Diagram;  Controlling  Lights 

from  Three  Points;  Measuring  Wire 

Questions. — (A)  Under  what  conditions  may 
twin  conductors  be  used?  (B)  If  called  upon  to 
increase  the  pressure  on  an  old  wiring  system  from 
220  to  500  volts,  what  would  be  necessary  in  the 
way  of  changes  on  the  old  wiring?  (C)  Please 
make  a  sketch  showing  how  to  wire  up  an  elevator 
annunciator  for  six  floors.  (D)  Give  diagram  ex- 
plaining how  to  control  three  hall  lights  from  any 
one  of  three  points.  (E)  A  copper  wire  1.25 
inches  in  diameter.  What  is  its  circumference  in 
inches?  Its  cross-sectional  area  in  square  inches? 
Its  cross-sectional  area  in  circular  mils. — F.  E.  K., 
Asbury  Park,  N.  J. 

Answers.  —  (A)      Quoting    the    National 
Electrical   Code,   Rule    24-d,    "Twin   wires 
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CONTROLLING  LIGHTS  FROM  THREE  POINTS 

must  never  be  used,  except  in  conduits,  or 
where  flexible  conductors  are  necessary." 

(B)  If  you  will  refer  to  the  Code,  a  copy 
of  which  may  be  obtained  on  request  by 
writing  to  the  Board  of  Underwriters  in  any 
large  city,  you  will  find  that  the  general  rules 
for  wiring  apply  to  low-potential  systems 
and  are  the  same  for  all  voltages  of  over  ten 
volts  and  less  than  550  volts.  We  are  as- 
suming that  this  is  not  trolley  current. 
Motors  operating  at  550  volts  must  be  thor- 
oughly insulated  by  wooden  base  frames,  or 
have  the  motor  casing  permanently  grounded. 
Switches  and  fuses  would  have  to  have 
spacing  in  accordance  with  the  higher  pres- 
sure. Switches  are  usually  built  for  126  to 
250  volts,  and  for  251  to  600  volts,  the  spac- 
ings  varying  with  reference  to  current  carried 
also,  Code  Rule  52-I.  Code  Rule  53 
covers  this  same  point  as  to  fuses. 
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(C)     The  diagram  shows  battery  (B  A  T), 
common  wire  (C),  and  a  return  wire  (R). 
From  the  middle  point  of  the  shaft  the  wires 
are  run  into  a  seven-wire  cable  which  goes  to 
the    bottom    of 
the  car   and  up 
the  side  into  the 
annunciator. 
The  return  wire 
(R)is  connected 
to   one    side   of 
each  drop  mag- 
net,   and    the 
other  side  of  the 
coil  is  connected 
to    the   wire   in 
the    cable    that 
corresponds    t  o 
the    number    of 
the    floor    as 
noted    on    the 
face  of   the  an- 
nunciator. 

(D)  See  dia- 
gram. The  out- 
side switches  are 
three-point,  and 
the  center 
switch  a  four- 
point. 

(E)  The  cir- 
cumference o  f 
any  circle  equals 
the  diameter 
times  3.1416. 
3.1416X1.25  in- 
ches =  3.927  inches,  circumference.  The 
area  of  any  circle  is  one-fourth  of  the 
diameter  squared  multiplied  by  3-i4I6.  iX 
(i.25)2X3-i4i6=i.225  square  inches.  The 
diameter  of  any  wire  expressed  in  thou- 
sandths inches  if  squared  gives  the  cross- 
sectional  area  in  circular  mils.  Hence, 
(1250)2  =  1,562,500  circular  mils  area. 


3*T. 

#5P 


ELEVATOR    ANNUN- 
CIATOR DIAGRAM 


1, 


POPULAR  ELECTRICITY 


847 


Electric  Apparatus  for  Removing  Hair 

Question. — Kindly  describe  how  to  make  an 
electrical  apparatus  for  removing  hair  from  the 
face.  I  have  a  medical  coil.  Will  it  be  of  any 
assistance  ?— A.  H.  S.,  Brooklyn,  N.  Y. 

Answer. — Your  medical  coil  will  be  of  no 
use  in  the  construction  of  this  apparatus,  as 
the  faradic  current  has  no  electrolytic  effect. 
The  current  strength  required  to  remove 
hair  is  that  furnished  by  three  or  four  dry 
cell  batteries,  which  should  be  so  adjusted 
by  means  of  a  rheostat  that  they  can  be 
thrown  into  the  circuit  one  at  a  time.  The 
best  apparatus  for  this  purpose  is  the  galvanic 
wall-plate,  or  the  portable  dry  cell  galvanic 
battery,  with  a  milliammeter  to  measure  the 
exact  amount  of  current,  the  required  amount 
varying    from    ten    to    30    milliamperes. 

The  method  of  application  is  to  introduce 
a    steel    needle    attached    invariably    to    the 
negative  pole  of  a  galvanic  battery,  and  pass 
this   needle  alongside  of   the  hair  down  into 
its  root,  an  average  distance  of  perhaps  1-32 
to    1 -1 6   of   an   inch.     The   current   is   then 
turned  on  gradually  in  accordance  with  the 
amount  of  pain  produced,  up  to  not  more 
than  four  dry  cells,  nor  more  than  30  mil- 
liamperes, if  a  meter  is  used.  In  a  few  seconds 
little  bubbles  will  appear  at  the  side  of  the 
needle,  and  after  an  application  of  from  20 
to  30  seconds  the  current  is  turned  off  and 
the  needle  removed,  when  by  taking  hold  of 
the  hair  with  a  pair  of  tweezers  it  should  pull 
out  easily  from  the  skin.     If  it  sticks  and 
does  not  come  out  readily  the  needle  should 
be  introduced  again  and  the  process  repeated. 
Its  principle  depends  upon  the  production 
of  an  alkaline  caustic  by  the  negative  pole 
which   destroys   the   hair  follicle,  and  when 
this  has  been  successfully  accomplished  the 
hair  comes  out  without  requiring  any  force, 
and  the  end  of  the  root  will  be  found  black- 
ened by  the  action  of  the  current.     Too  many 
hairs   should   not   be   removed   at  one   time 
close  together  on  account  of  making  the  spot 
too  sore.     The  after-dressing  should  be  some 
simple  antiseptic  such  as  peroxide  of  hydro- 
gen.    No  scar  will  follow  the  use  of  the  nega- 
tive  pole,    but   if   the   positive    pole    should 
inadvertently  be  used  a  firm  scar  will  result 
and  also  the  needle  will  stick  injhe  skin  and 
be  difficult  of  removal.     Owing  to  the  fact 
that    the    hair    often    curves    abruptly    just 
below  the  surface  of  the  skin,  there  will  be 
some  instances  where  the  hair  will  be  burned 
through,  but  the  root  not  destroyed,    these 
hairs  will  grow  again 


Ampere-Hour  Capacity  of  a  Dry  Cell 
Question. — How  long  will  a  z\  by  6  inches   dry 
cell  last  on  a  2^-volt  miniature  lamp  if  the  lamp  is 
burned  only  10  or  15  minutes  at  a  time? — A.  D.  C, 
Mavsville,  Ky. 

Answer. — Dry  cells  vary  somewhat  as  to 
voltage  and  current  supplied  depending  on 
the  make.     The  voltage  of  one  cell  is  about 
1.5.     The  new  Excelsior  dry  cell,  2\  inches 
by  6  inches,  is  rated  to  give  6  to  8  ampere- 
hours;    the  extra  quality  cell  to  give  10  to 
12  ampere-hours.     Not  knowing  the  make 
of  your  cell  we  cannot  answer  your  question 
more  definitely.     It  might  be  said  further, 
however,  that  dry  cells  of  the  ordinary  size 
should  not  be  used  where  a  current  greater 
than    .15    ampere   is    required.     A    2^-volt 
lamp   requires   about   0.2    ampere,   so  that 
using   the   first   cell    above   mentioned   the 
lamp  will  be  supplied  with  sufficient  current 
at  the  proper  voltage  for  40  hours. 

The  capacity  of  a  storage  cell  of  battery  is 
rated  in  ampere-hours.  The  normal  rating 
for  cells  of  battery  accepted  by  all  battery 
manufacturers  is  the  number  of  amperes  a 
cell  is  able  to  supply  on  discharge  for  eight 
hours.  When  we  speak  of  a  twenty-ampere 
cell  we  mean  a  cell  that  will  deliver  20 
amperes  for  eight  hours,  and  the  cell  has 
a  capacity  of  160  ampere-hours. 

Double-Pole,  Double-Throw  Switch 

Question. — What  is  a  double-pole,  double-throw 
switch. — H.  D.,  Mishawaka,  Ind. 

Answer. — A  double-pole,  double-throw 
switch  is  a  two-blade  knife  switch  usually 
installed  so  as  to  be  operated  in  a  horizontal 
position.  Contact  jaws  at  the  left  and  an- 
other pair  at  the  right  are  provided.  This 
switch  may  be  used  when  two  sources"  of 
current  enter  a  building,  the  blade  studs 
being  connected  to  the  motor  or  light  mains. 
Throwing  the  switch  to  the  left  uses  current 
from  one  source,  and  to  the  right  connects 
to  the  second  source. 


Making  a  Small  Storage  Battery 
Question. — Please    gi"e    information     regarding 
the  construction  of  a  small  storage  battery. — E.  E. 
H.,  Minneapolis,  Minn. 

Answer. — To  make  a  storage  battery  after 
the  type  of  the  Plante  cell,  get  two  plates  of 
thin  sheet  lead  about  1-16  inch  thick,  36 
inches  long  and  six  inches  wide.  At  the  end 
of  each  plate  fuse  a  lug.  The  plates  should 
be  roughened  on  both  sides  by  pounding 
with  a  coarse  file.  Next  get  some  rubber 
at  least  \  inch  thick  or  more,  and  cut  into 
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J  inch  strips.  Lay  three  of  these  strips  on 
one  plate  and  upon  these  strips  place  the 
other  plate.  On  top  of  this  plate  place  three 
more  rubber  strips.  Next  make  a  cylinder 
of  wood  one  or  two  inches  in  diameter  and 
a  little  longer  than  the  plates  are  wide,  and 
soak  with  paraffine.  On  this  cylinder  roll 
the  lead  plates  and  hang  in  a  glass  or  porce- 
lain jar.  In  the  jar  place  ten  parts  of  water 
and  one  part  sulphuric  acid.  Next  the 
forming  process  must  be  applied.  This  con- 
sists in  charging  the  battery  in  one  direction 
up  to  about  1.9  volts,  then  reversing  the 
current  and  charging  in  the  other  direction. 
After  this  has  been  done  several  times  the 
plates  become  spongy  and  their  surface  is 
increased.  Now  mark  one  terminal  positive 
(+)  and  always  charge  thereafter  in  but  one 
direction.  Ordinarily  the  discharge  rate  of 
a  storage  cell  is  .04  ampere  per  square  inch 
of  surface  of  positive  plate,  considering  both 
sides  of  the  plate,  and  the  discharge  may  be 
figured  about  four  ampere-hours  per  pound 
using  the  total  weight  of  both  plates  as  a 
basis. 


Electric  Current  for  Destruction  of  Moles  and 

Warts 

Question.— How  is  electric  current  applied  to 
destroy  moles  and  warts? — C.  C.  D.,  Georgetown. 
Ohio.' 

Answer. — In  the  removal  of  moles,  warts 
and  other  small  growths  by  the  galvanic 
current  the  negative  pole  is  always  employed. 
A  steel  needle  is  used  in  a  handle  supplied 
by  the  manufacturers  for  purpose  of  elec- 
trolysis, and  the  wart  or  mole  is  transfixed 
by  the  needle,  at  its  base,  on  a  level  with  the 
surface  of  the  surrounding  skin.  The  cur- 
rent is  then  turned  on  gradually  to  the  ex- 
tent of  possibly  30  or  40  milliamperes 
of  current,  if  a  milliammeter  is  employed, 
which  is  preferable.  The  current  "is  al- 
lowed to  pass  for  a  minute  or  a  minute  and 
a  half,  depending  on  the  size  of  the  growth, 
and  the  quaotity  of  bubbles  that  appear 
alongside  of  the  needle,  showing  its  activity. 
The  needle  then  should  be  withdrawn  par- 
tially from  the  growth  and  thrust  in  at  a 
somewhat  different  angle,  until  the  whole 
base  of  the  growth  has  been  subjected  to 
the  electrolytic  effect  of  the  alkaline  caustic, 
which  the  negative  pole  liberates. 

Sometimes  it  is  found  convenient  to  turn 
off  the  current,  withdraw  the  needle  and  then 
introduce  it  again  at  right  angles,  and  allow 
the  current  to  pass  as  before.     The  object 


of  this  process  is  to  destroy  the  blood  vessels 
supplying  nourishment  to  the  growth,  when 
it  will  shrivel  and  fall  off  in  a  few  days.  If 
the  growth  has  a  small  stem  it  is  much  more 
easily  destroyed  than  when  it  is  flat  with 
a  broad  base.  The  growth  whitens  out 
as  the  current  passes  through  it,  but  after- 
wards becomes  black  and  shrivels  up.  No 
treatment  is  necessary  after  the  needle  is 
removed  other  than  the  simple  application 
of  peroxide  of  hydrogen.  If  the  first  treat- 
ment has  not  been  sufficient,  a  second  treat- 
ment may  be  applied  at  the  end  of  five  or 
six  days. 


Transformer  Questions;  Two-Phase  Operation; 
Low-Voltage  Lamps 

Questions. — (A)  In  a  toy  transformer  from  which 
a  number  of  voltages  can  be  obtained,  is  the  wattage 
consumed  always  the  same  regardless  of  the  volt- 
age used?  (B)  In  a  large  transformer  does  the 
amperes  consumed  on  the  secondary  change  the 
amperes  flowing  in  the  primary?  (C)  Can  an  am- 
meter be  placed  on  the  primary  circuit  to  show  the 
amperes  consumed  in  the  secondary?  If  so,  how 
is  it  possible,  for  as  I  understand,  there  is  no  con- 
nection between  the  primary  and  secondary  coils? 
(D)  Would  either  pair  of  a  two-phase  circuit  be 
considered  single  phase  ?  (E)  If  a  motor  operates 
on  two-phase,  must  the  current  be  brought  from 
two  transformers?  (F)  If  the  current  from  each 
transformer  were  no  volts,  would  the  above  motor 
be  called  a  no-volt,  two-phase,  or  a  220-volt,  two- 
phase,  motor?  (G^What  voltage  is  best  for  iso- 
lated plants  where  storage  batteries  are  used  ?  (H) 
Are  low  voltage  lamps  as  economical  as  high  volt- 
age lamps? — P.   J.  F.,  Sigourney,  Iowa. 

Answers. — (A)  Large  transformers  have 
a  higher  efficiency  than  small  ones.  On 
full  load  a  one  kilowatt  transformer  has  an 
efficiency  of  about  95  per  cent,  while  a  15 
kilowatt  transformer  has  a  tested  efficiency 
of  97  per  cent.  The  efficiency  of  any  trans- 
former is  very  low  when  the  energy  delivered 
is  small  5  this  efficiency  increases  as  the  out- 
put increases  and  reaches  a  certain  maxi- 
mum. Beyond  this  point  the  efficiency  de- 
creases because  of  the  increase  in  the  copper 
losses.  The  wattage  taken  by  any  device 
depends  upon  its  resistance,  and  the  voltage 
improved  upon  its  resistance,  the  current 
being  thus  determined. 

(B)  Any  change  of  current  taken  from  the 
secondary  of  a  transformer  produces  a  pro- 
portional change  of  current  flow  in  the 
primary. 

(C)  Yes.  The  readings  will  however  have 
to  be  corrected  or  rather  reduced  foi  the 
efficiency  of  the  transformer;  that  is,  for 
the  core  losses,  in  order  to  show  the  second- 
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ary  current.  In  other  words  it  would  be 
necessary,  if  accuracy  is  desired,  to  know 
the  efficiency  of  the  transformer  for  the 
loads  on  which  readings  are  desired. 

(D)  Two-phase  alternators  have  two  simi- 
lar and  independent  single-phase  windings 
on  the  same  armature,  so  placed  that  when 
the  electromotive  force  in  one  winding  is 
at  its  highest,  the  electromotive  force  in  the 
other  winding  is  zero.  Two-phase  machines 
are  usually  provided  with  two  sets  of  col- 
lector rings,  one  set  for  each  phase. 

(E)  By  one  arrangement  a  transformer  is 
connected  to  each  phase  and  secondaries 
are  run  to  each  phase  of  the  motor.  Both 
phases  are  independent  throughout.  This 
plan  is  used  on  a  two-phase  four-wire 
system. 

(F)  The  motor  would  be  rated  according 
to  the  voltage  between  the  two  wires  of  one 
phase. 

(G)  The  answer  to  this  question  will  de- 
pend upon  the  amount  of  money  to  be  in- 
vested in  a  storage  battery  equipment. 
Cells  should  not  be  discharged  below  1.75 

no 
volts.     For  a  no-volt  system =  63  cells 

i-75 
would  be  required.  Batteries  are  most  used 
in  connection  with  two-wire  and  three- wire, 
no-volt  or  220-volt  direct  current  systems. 
(H)  Yes,  practically  so,  if  operated  at 
their  rated  voltage.  Any  given  type  of 
lamp  made  in  various  sizes  for  varied 
candle-powers  is  rated  in  watts  per  candle- 
power. 


Phase;   Lamps  in  Series;  Spark  Gap 

Questions. — (A)  What  does  the  word  "phase" 
mean  in  electricity?  (B)  What  number  of  lamps 
in  series  are  needed  to  reduce  no  volts  to  50  volts? 
(C)  How  can  the  voltage  of  a  dynamo  be  in- 
creased? (D)  What  voltage  does  it  take  to  make 
electricity  jump  across  an  air  gap  ? — C.  H.,  Pheonix- 
ville,  Pa. 

Answers. — (A)  The  word  " phase"  is 
used  to  denote  relation.  To  illustrate,  sup- 
pose two  channels  connecting  with  the  sea, 
one  channel  narrow  and  rugged,  the  other 
smooth  and  deep.  As  the  tide  ebbs  and 
flows  in  these  two  channels,  the  difference 
between  the  high  and  low  tide  in  the  first 
channel  will  be  greater  than  in  the  second. 
We  may  speak  of  this  as  lag  in  phase  of  the 
tide  in  the  first  behind  the  tide  in  the  second 
channel.  Alternating  currents,  as  they  flow, 
build  up  and  tear  down  magnetic  fields. 
This  is  called  self-induction.     Because  of  it, 


the  alternating  current  in  any  wire  lags  be- 
hind the  electromotive  force.  This  again  is 
a  lagging  in  phase  of  the  current  behind  the 
E.  M.  F.  If  two  separate  coils  be  wound 
on  an  armature  and  their  ends  be  connected 
to  four  slip  rings,  two  single  phase  circuits 
are  formed  differing  in  phase  according  to 
their  relative  position  on  the  armature. 

(B)  It  will  depend  upon  the  voltage  of 
the  lamps.  Two  30-volt  lamps  will  do  the 
work.  Why  not  use  one  52  volt  lamp. 
This  will  allow  62  volts  at  the  terminal  of 
the  circuit,  and  this  lamp  is  more  common 
than  lamps  of  smaller  voltages. 

(C)  By  increasing  the  number  of  turns 
in  each  coil  on  the  armature,  and  by  de- 
creasing the  resistance  of  the  field  coils 
by  using  larger  wire,  thus  increasing  the 
flux. 

(D)  See  answer  to  A.  R.  H.  in  the  Sep- 
tember, 1909,  issue. 


Changing  a  Magneto  Generator  to  a  Motor 

Question. — I  have  an  A.  C.  dynamo  and  wish 
to  make  it  an  A.  C.  motor  (no  v.).  It  is  very 
much  like  a  magneto.  An  armature  wound  with 
No.  36  silk  covered  wire  revolves  between  two 
permanent  magnets.  Please  give  size  of  wire,  etc. 
— H.  L.  S.,  Lewiston,  Idaho. 

Answer. — You  do  not  give  sufficient  data 
for  an  intelligent  answer.  We  doubt  if 
your  machine  will  operate  as  a  motor  at  all. 
If  the  armature  has  a  single  pair  slot  as  in 
a  telephone  magneto  you  cannot  make  a 
motor  of  it.  Before  wasting  time  on  it,  con- 
nect it  in  series  with  an  eight  or  sixteen  candle- 
power  lamp  with  your  available  source  of 
A.  C.  current.  If  it  won't  run  you  cannot 
make  a  motor  of  it.  If  is  does  run,  discon- 
nect it  and  then  find  out  what  voltage  it 
gives  as  a  generator.  Then  count  the  num- 
ber of  turns  of  wire  on  the  armature  and  take 
off  or  add  to  the  turns  proportionally  to  give 
no  volts. 


Rewinding  a  52-Volt  Induction  Motor 
for  no  Volts 

Question. — I  have  a  52-volt  60-cycle  induction 
motor,  \  h.  p.  The  stator  has  36  slots  and  is 
wound  with  i\  pounds  of  No.  21  D.  C.  C.  wire, 
900  turns  in  all.  Please  give  me  the  data  for  re- 
winding the  same  for  no  volts  60  cycles. — A.  Z., 
Detroit,  Mich. 

Answer. — Rewind  with  1904  turns  of  No. 
24  D.  C.  C.  wire. 

Note  that  900  is  not  an  even  multiple  of 

36. 
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NEW  ELECTRICAL  INVENTIONS 


Electric  Hair  Dryer 


This  hair-drying  device,  which  is  the  in- 
vention of  W.  A.  Soles  of  New  York  City, 
is  designed  for  use  in  hair-dressing  establish - 


ELECTRIC  HAIR  DRIER 

ments,  barber  shops,  etc.  It  is  arranged  to 
insure  drying  of  the  hair  by  heated  air  and 
under  the  invigorating  influence  of  artificial 
light.  As  seen  by  the  cut  there  is  a  sort  of 
bell-shaped  reflector  containing  three  incan- 
descent electric  lamps,  immediately  behind 
which  is  mounted  a  small  electric  motor 
driven  fan.  The  air  is  thus  projected  out- 
wardly over  the  lamps  and  heated  in  the 
passage  to  a  considerable  degree. 


Theater  Without   Ueher 


To  facilitate  seating  of  the  audiences  of 
moving-pictures  theaters  and  other  amuse- 
ment halls  where  there  are  no  reserved 
seats  Paul  T.  Kenny  of  New  York  City 
has  patented  a  system  of  electric  lamp  sig- 
nals to  designate  unoccupied  seats.  The 
house  is  so  arranged  that  the  visitor  must 
travel  certain  aisles  to  get  to  certain  rows  of 
seats.  Each  seat  is  provided  with  a  lamp 
which  remains  lighted  as  long  as  the  seat 
remains  unoccupied.     As  fast  as  the  seats 


are  occupied  the  lamps  go  out.  The  lamps 
being  adjacent  to  each  row  of  seats  in  a 
section  the  unoccupied  seats  are  determined 
at  a  glance.  When  each  section  is  full  a 
turnstile  in  the  aisle  leading  to  that  par- 
ticular section  is  automatically  locked. 
When  one  or  more  seats  are  vacated  and 
persons  wish  to  leave,  the  turnstile  is  un- 
locked. All  the  seats  are  connected  by  cir- 
cuits with  a  signal  board  in  the  ticket  seller's 
booth  and  as  soon  as  all  the  seats  are  occupied 


THEATRE   WITHOUT   USHERS 

the  ticket  seller  sees  it  at  a  glance  and  the 
"All  Seats  Occupied"  sign  is  displayed. 


Novel  Light  Diffuser 

The  latest  type  of  light  diffuser  for  in- 
candescent lamps  is 
contained  within  the 
bulb.  As  shown  in 
the  diagram  the  fila- 
ment is  mounted  spir- 
ally around  a  hollow 
glass  body  having  a 
concave  surface.  The 
faces  are  covered  on 
the  inside  with  a  re- 
flecting substance.  The 
bottom  of  the  re- 
flector is  also  concave 
and  reflects  a  certain 
percentage  of  the  light 
downward.  Charles  H. 
novel  light  Crutchfield  of  New  Bos- 
diffuser  ton,Tex.,  is  the  patentee. 


Notes  on  Patent  Infringement 

By  OBED  C.  BILLMAN,  LL.  B.,  M.  P.  L. 


Of  Patents  for  Designs;  Of  Patents  for  Machines;  Of  Patents  for  Manufactures; 

Of  Patents  for  Processes 


Of  Patents  for  Designs. — In  General. 
—A  design  patent  is  infringed  by  a  subse- 
quent design  which  presents  substantially 
the  same  appearance  or  produces  the  same 
effect  upon  the  eye.  The  method  by  which 
the  similarity  of  appearance  is  produced 
is  immaterial.  Where  substantial  identity 
of  appearance  exists,  it  is  of  no  consequence 
that  the  figures  in  the  infringing  design  are 
smaller  than  in  the  patented  design. 

Use  of  Part— -The  taking  of  a  part  of  a 
patented  design  may  be  an  infringement, 
provided  the  part  taken  is  covered  by  the 
patent.  But  where  the  patent  is  for  a 
combination  of  old  parts  with  new,  it  is  not 
infringed  by  the  taking  of  the  old  parts  only, 
and  the  substitution  for  the  new  parts  of 
others  which  are  not  equivalent  thereto. 

Test  of  Identity— -The  test  to  be  applied 
is  not  the  eye  of  an  expert,  but  that  of  an 
ordinary  observer  giving  such  attention  as 
is  ordinarily  given  by  purchasers  of  the 
article  which  embodies  or  contains  the  de- 
signs. Hence,  if  such  a  person  would  be 
deceived  into  buying  one  article,  supposing 
is  to  be  the  other,  the  design  first  patented 
it  infringed  by  the  latter,  notwithstanding 
differences  in  detail  between  the  two.  But 
if  such  a  person  would  not  be  so  deceived, 
there  is  no  infringement,  despite  the  fact 
that  the  differences  are  slight.  This  rule 
has  been  construed  to  mean  that  the  pur- 
chaser must  be  one  giving  special  attention 
to  the  design  and  not  to  the  article  simply. 

Use  of  Different  Name  or  Trade  Mark. — 
The  use  of  a  different  name  or  trade  mark 
in  connection  with  an  infringing  design  does 
not  render  it  any  the  less  an  invasion  of  the 
patentee's  exclusive  right. 

Of  Patents  for  Machines. — In  General. 
— A  patent  for  a  machine  is  infringed  by  a 
subsequent  machine  which  is  substantially 
identical  therewith,  notwithstanding  color- 
able, evasive,  or  formal  differences  between 
the  two  machines,  that  is,  by  an  arrangement 
of  mechanism  which  performs  the  same 
services  and  produces  the  same  result  by 
substantially  the  same  means,  operating 
in  the  same  or  substantially  the  same  man- 
ner. 


No  Matter  How  Closely  Infringement  May 
be  Approached,  it  is  avoided  if  the  substance 
of  the  patented  machine  is  not  taken.  Thus, 
a  machine  is  not  an  infringement  when  it 
performs  substantially  different  functions, 
or  performs  the  same  functions  in  a  sub- 
stantially different  way,  or  produces  a  sub- 
stantially different  result. 

Identity  of  Principle. — Substantial  iden- 
tity exists  when  the  alleged  infringing  ma- 
chine embodies  the  principle  of  the  patented 
machine.  Where  there  is  diversity  of  prin- 
ciple there  is  no  infringement.  When  used 
in  this  sense  " principle"  means  "mode  of 
operation,"  or,  in  other  words,  the  operative 
cause  by  which  a  certain  effect  is  produced. 

In  Applying  this  Test  of  Infringement, 
inquiry  should  be  directed  to  those  parts 
of  the  machine  which  really  do  the  work, 
so  as  not  to  attach  undue  importance  to 
other  parts  which  are  only  used  as  a  con- 
venient   mode    of    constructing    the    entire 

machine. 

Identity  of  Effect  or  Result.— Identity  of 
effect  or  result  does  not  constitute  infringe- 
ment unless  it  is  produced  by  the  same  or 
substantially  similar  means.  But  where 
there  is  identity  of  means  it  is  sufficient  if 
the  result  is  the  same  in  kind  though  not 
in  degree. 

Substitution  of  Equivalents. — The  substi- 
tution of  a  known  mechanical  equivalent 
for  one  or  more  of  the  devices  or  parts  of 
the  patented  machine  is  an  evasive  differ- 
ence,  insufficient  to   avoid  infringement. 

Of  Patents  for  Manufactures. — In  General. 
—A  patent  for  a  manufacture  is  infringed 
by  a  subsequent  manufacture  which 
is  substantially  identical  therewith,  that  is, 
which  serves  the  same  purpose  and  accom- 
plishes the  same  thing  by  the  use  of  sub- 
stantially the  same  means  operating  ^  in 
substantially  the  same  manner— notwith- 
standing formal  or  colorable  differences, 
such  as  the  substitution  of  equivalents.— 
But  there  is  no  infringement  when  there  is 
a  substantial  difference  in  purpose,  means, 
mode  of  operation,  or  result. 

Use  of  Different  Materials.— When  a  pat- 
ent is  limited  to  an  article  made  of  a  speci- 


al 


852 


POPULAR  ELECTRICITY 


fied  material,  it  is  not  infringed  by  any  simi- 
lar article  made  of  a  different  material. 

Identity  of  Process. — A  patent  for  a 
product  produced  by  a  particular  process 
is  not  infringed  by  a  similar  product  pro- 
duced by  a  substantially  different  process. — 
But  if  the  patent  covers  the  product  only, 
and  not  the  process,  it  is  infringed  by  a 
substantially  similar  product  produced  by 
an  entirely  different  process. 

Of  Patents  for  Processes. — In  General. 
— A  patent  for  a  process  is  infringed  by  a 
subsequent  process  which  invokes  the  same 
principle,  and  accomplishes  the  same  result 
by  the  use  of  the  same  or  substantially  the 
same  means.  Where  the  substance  or 
essence  is  taken,  infringement  is  not  escaped 
by  colorable  or  evasive  changes. 

Identity  of  Means. — A  patent  for  a  process 
is  not  infringed  by  a  subsequent  process 
which  accomplishes  the  same  or  a  similar 
result  by  the  use  of  substantially  different 
means.  Hence  the  identity  of  two  processes 
is  not  established  by  the  similarity  of  their 
products,  although  such  similarity  may  tend 
to  prove  identity.  But  if  the  patented  in- 
vention is  substantially  taken,  infringement 
is  not  avoided  by  a  mere  variance  from  the 
best  manner  of  practising  it. 

Use  of  Part  and  Substitution  of  Equiva- 
lents.— A  process  which  omits  one  or  more 
characteristic  features  or  essential  steps  of 
the  patented  invention  without  substituting 
equivalents  therefor  does  not  infringe.  But 
it  does  infringe  if  a  step  is  only  colorably 
omitted,  or  if  a  known  equivalent  is  substi- 
tuted for  an  omitted  step.  A  process  which 
produces  the  result  contemplated  by  the  pa- 
tentee of  a  prior  patented  process,  by  the  use 
of  only  such  of  the  described  means  as  are 
essential  to  that  end,  is  an  infringement. 

Transposition  of  Steps. — A  mere  trans- 
position in  the  order  of  the  successive  steps 
of  2  patented  process  is  sufficient  to  avoid 
infringement. 

Addition  of  Steps. — The  use  of  a  patented 
process  is  none  the  less  an  infringement 
because  of  the  employment  of  something 
else  in  addition  thereto. 

Use  oj  Different  Apparatus. — Where  a 
patented  process  is  neither  dependent  upon, 
nor  limited  to  any  specific  apparatus  or 
machinery  for  carrying  it  into  effect,  it  is 
infringed  by  the  use  of  different  apparatus 
for  practising  the  same  process  even  though 
such  different  apparatus  is  patentable  as 
an]jmprovement. 


BOOKREYIEWS 


Mavers'  Wireless  Telegraphy  and  Tele- 
phony. By  William  Maver,  Jr.  New  York: 
Maver  Publishing  Company,  1910.  366  pages 
with  258  illustrations.     Price  $3.00. 

This  is  the  fourth  edition  of  Mavers' 
valuable  book  and  it  is  thoroughly  abreast 
of  the  times.  While  the  theory  of  wireless 
communication  is  by  no  means  slighted  the 
author  has  paid  particular  attention  to  the 
practical  side  of  the  subject  and  has  made  a 
work  which  is  excellent  alike  for  the  prac- 
tical worker  and  the  student.  There  are 
practical  descriptions  of  the  latest  improve- 
ments in  wireless  telephony  and  telegraphy 
with  excellent  diagrams  to  enable  the  reader 
to  follow  out  and  make  and  connect  up 
apparatus.  An  Amateur  Department  has 
also  been  added  in  this  last  edition,  which 
will  be  found  of  great  assistance  by  the 
young  experimenter  who  wishes  to  build 
his  own  equipment. 

Each  subject  has  been  treated  both  from 
a  theoretical  and  a  practical  standpoint  in 
simple  language  and  without  mathematics. 
The  result  is  a  comprehensive  account  of  the 
history,  theory,  apparatus,  practical  opera- 
tion, practical  applications  and  prospects  of 
wireless  telegraphy,  which  it  is  thought  can- 
not fail  to  be  instructive  and  profitable  to  the 
technical  student,  the  general  reader  and 
the  investor. 


Dyke's  Troubles,  Remedies  and  Repairs  of  the 
Automobile  and  Gas  Engine.  By  A.  L. 
Dyke.  St.  Louis:  A.  L.  Dyke,  1909.  308  pages 
with  320  illustrations. 

This  covers  the  automobile  question  from 
leather  top  to  tire  and  everything  in  between 
— engines,  engine  troubles,  ignition  systems, 
lighting  systems,  accessories,  etc.  It  tells 
how  to  choose  cars  for  different  require- 
ments, how  to  discriminate  among  second- 
hand cars,  how  to  prepare  your  car  for  the 
road,  how  to  drive  it,  how  to  "baby"  it,  how 
to  use  stern  measures,  when  to  coax  it, 
when  to  command  it.  Then  there's  a  very 
useful  feature  embodied  entitled  the  "Work- 
shop and  Motor  House."  Almost  every 
man  that  really  enjoys  a  car  also  likes  to 
tinker  around  in  a  shop  of  his  own.  This 
chapter  has  some  very  good  hints  on  simple 
shop  practice. 
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AFTER    TWO    YEARS 


This  issue  completes  the  first  two  volumes  of  Popular  Electricity.  Thousands  of 
our  readers  have  been  with  us  practically  from  the  first  and  we  are  sure  that  they  will  agree 
that  there  has  been  a  steady  improvement  in  the  magazine.  To  them  and  to  later  sub- 
scribers we  hold  forth  the  promise  that  greater  improvements  are  forthcoming. 

In  the  first  place  the  volume  of  reading  pages  will  be  increased,  indeed  ten  additional 
pages  have  already  been  added  in  this  issue,  and  in  the  March  issue,  while  plans  are  in 
progress  which  will  make  necessary  further  enlargement  before  the  third  volume  is  com- 
pleted. 

Although  in  a  magazine  of  the  character  of  Popular  Electricity  the  things  of  scientific 
and  practical  interest  relating  to  the  production  and  use  of  electric  current  must  be  given 
the  place  of  primary  importance,  still,  we  believe,  there  is  also  a  place  for  a  limited  amount 
of  material  of  a  fictional  nature— a  good  serial  story  and  some  short  stories  now"  and  then. 
As  a  consequence,  the  May  issue,  beginning  a  new  volume,  will  contain  the  first  installment 
of  an  electrical  story  by  Edgar  Franklin,  who  needs  no  introduction  to  the  general  magazine 
reader.  This  story  will  tell  of  the  thrilling  experiences  of  two  young  Americans  in  a  little 
Wisconsin  town,  who  start  out  to  build  and  operate  an  electric  light  plant  as  a  business 
venture  and  for  the  general  betterment  of  conditions  in  the  community.  Of  course,  they 
run  into  unforeseen  difficulties  and  are  all  but  down  and  out  when  a  startling  discovery  is 
made  which  brings  them  out  triumphant.  This  story,  as  well  as  others  which  are  to  follow, 
is  necessarily  based  upon  an  electrical  subject. 

u  Electrical  Securities"  is  a  subject  upon  which  most  people  are  not  as  yet  fully  informed. 
Over  a  billion  dollars  is  invested  in  the  electric  lighting  industry  in  this  country.  The 
number  of  plants  is  steadily  increasing,  and  of  the  immense  capital  required  a  good  portion 
must  come  from  the  small  investor.  It  is  well,  therefore,  to  make  a  study  of  electrical  se- 
curities and  find  out  just  what  they  represent  and  how  they  stand  in  the  financial  world. 
In  this  issue  begins  a  series  of  articles  under  the  above  title  which  will  tell  in  "Plain  English" 
the  facts  concerning  this  form  of  investment. 

Readers  of  the  Wireless  Department  will  be  pleased  to  know  that  a  serial  article  is  in 
hand  by  Alfred  P.  Morgan  which  will  tell  how  to  build  a  complete  high  power  sending  and 
receiving  equipment;  one  which  will  compare  favorably  with  commercial  apparatus.  This 
will  begin  in  the  May  issue. 

In  response  to  a  query  printed  in  this  department  in  the  February  issue  many  requests 
have  been  received  to  publish  the  electrical  definitions  in  a  serial  form;  that  is,  print  dif- 
ferent ones  each  month,  with  more  elaborate  explanations,  until  finally,  by  saving  the  copies, 
a  fairly  complete  electrical  dictionary  may  be  obtained.  This  will  be  done  and  the  most 
frequently  employed  electrical  terms  fully  defined. 

Biographical  sketches  of  "Electrical  Men  of  the  Times"  will  be  continued  from  month 
to  month,  lending  inspiration  to  the  younger  element  to  emulate  those  who  have  been  con- 
spicuously successful  in  the  electrical  held. 
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SHORT  CIRCUITS 


Arman'who  had  been  sojourning  In  an'insane'asylum 
had  just  been  pronounced  cured  and  told  he  could 
start  for  home  in  a  day  or  two.  He  sat  down  im- 
mediately and  wrote  a  letter  telling  the  joyful  tidings. 
Moistening  a  stamp  to  place  on  the  envelope  he 
dropped  itFaccidently,  only  to  see  it  shoot  across  the 
floor,  up  the  wall  and  across  the  ceiling.  With  an  air 
of  great  dejection  he  sat  down,  pulled  out  the  letter 
and  added  a  postscript:  "Oh  hang  it!  I  can't  come 
home.     I'm  crazier'n  ever." 

The  stamp  had  fallen  on  the  back  of  a  roach. 


A"youngIwoman  from  the  city  had  been  staying  on 
a  ranch  up  in  the  cattle  country  for  a  few  weeks. 
Seeing  some  calves  running  across  a  pasture,  she  ex- 
claimed, "Oh!  what  pretty  cowlets. 

"Yes,  miss,"  drawled  the  ranchman,  pulling  his 
mustache  to  conceal  a  smile,  "they  are  pretty,  but 
them's  bullets." 

*     *     * 

Miss  Up-to-date — I  want  to  see  some  of  the  latest 
costumes. 

Floor  Walker — Have  a  seat,  Madame,  and  wait  a 
few  moments — The  style  is  just  changing. 


Teacher:  Johnny,  can  you  tell  me  how  iron  was 
first  discovered?" 

Johnny:    Yes  sir. 

"Well!  Just  tell  the  class  what  your  information 
Is  on  that  point." 

"I  heard  father  say  yesterday  that  they  smelt  it." 

*  *    * 

"Come  indoors  immediately!"  called  the  nurse  to 
a  small  boy  whose  father  was  going  out.  "You  won't 
go  to  heaven  if  you're  so  naughty." 

"I  don't  want  to  go  to  heaven,"  was  the  aggrieved 
reply;  "I  want  to  go  with  father!" 

"Why  don't  you  go  on  the  picnic?" 
"Ah,  I'm  too  tired.    Let's  soak  a  few  sandwiches  in 
emonade  and  eat  'em  on  the  kitchen  floor." 

*  *     * 

Three  Irishmen  were  stopping  at  a  second-rate  hotel 
and  one  of  them  imbibed  so  freely  at  the  bar  that  he 
had  to  be  carried  to  his  room,  in  which  also  slept  a 
negro  in  a  separate  bed.  His  comrades,  as  a  practical 
joke  on  him,  proceeded  to  paint  the  Irishman's  face 
black.  In  the  morning  when  awakened  by  the  pro- 
prietor, he  got  up  and  happened  to  catch  sight  of  him- 
self in  the  mirror.  "Oh,  bejabers,"  he  exclaimed, 
"if  the  blamed  idiots  haven't  gone  and  woke  the  darky 
by  mistake!" 

And  he  crawled  back  into  bed. 

*  *     * 

Elsie — Why  is  Clara  always  so  short  of  money — 
didn't  her  father  leave  her  a  lot? 

Madge — Yes;  but,  you  see,  she's  not  to  get  it  till  she's 
thirty,  and  she'll  never  own  up  to  that. 

*  *     * 

Most  southerners  are  gallant.     An  exception  is  the 
Georgian,  who  gave  his  son  this  advice: 
i    "My  boy,  never  run  after  a  woman  or  a  street  car 
— there  will  be  another  one  along  in  a  minute  or  two." 
— Everybody's. 


The  venerable  farmer  with  the  tobacco-stained 
whiskers  and  furrowed  brow  climbed  aboard  the 
limited  and  shambled  into  the  smoker. 

"Mister,"  he  drawled,  when  the  conductor  halted  be- 
fore him,  "is  that  thar  two-cents-a-mile  rate  good  on 
this  train?" 

"It  is,"  replied  the  conductor  brusquely.  "Where 
is  your  ticket?" 

The  old  man  fumbled  in  the  depths  of  an  ancient 
shot-bag. 

"Ain't  got  no  ticket,  mister,"  he  said  slowly,  "but 
here  is  two  cents.  I  never  rode  on  one  of  these  pesky 
fliers,  and  I  just  want  to  feel  the  sensation.  Put  me 
off  after  I've  rode  one  mile." 


Milton — Gibson  doesn't  seem  to  be  getting  rich  at 
poultry  raising. 

Bilton — No;  but  he  says  his  hens  have  taken  to 
eating  their  own  eggs,  and  he  has  hopes  that  they'll 
become  self-supporting. 


It  was  on  a  Superior  street  car,  and  the  handsome 
young  man  had  arisen  from  his  seat  as  the  pretty  girl 
entered. 

"Oh,  please!"  she  twittered,  "don't  get  up.  Keep 
your  seat,  pray  do!" 

The  young  man  looked  at  her  admiringly. 

"Well,  that's  mighty  sweet  of  you,  little  girl,"  he 
said,  "and  I  hate  to  turn  down  a  bid  like  that.  But, 
honest, "'  ve  got  an  important  date,  and  here's  where 
I  get  off.  Call  me  up  by  'phone  some  day,  won't 
you?" 

When  we  left  the  car  she  was  still  blushing. 


Examination  papers  alway  provide  a  fund  of  amus- 
ing reading.  Following  are  some  of  the  slips  of  school 
boys: 

"George  Eliot  left  a  wife  and  children  to  mourn  his 
genii." 

"The  capital  of  Russia  is  St.  Petersburg  on  the 
Duma." 

"Henry  I  died  of  eating  palfreys." 

"Louis  XVI  was  gelatined  during  the  French 
revolution." 

"If  the  air  contains  more  than  100  per  cent  of 
carbolic  acid  it  is  very  injurious  to  health." 

"The  earth  is  an  obsolete  spheroid." 

"A  deacon  is  the  lowest  kind  of  a  Christian." 

"Horse  power  is  the  distance  one  horse  can  carry 
a  pound  of  water  in  an  hour." 


Judge — You  are  a  taxpayer. 

Talesman — Yes,  sir;  I  am. 

Married  or  single? 

Married  three  years  last  June. 

Have  you  formed  or  expressed  any  opinion? 

Not  for  three  years,  your  honor. 


Mr.  Jones  had  recently  become  the  father  of  twins. 
The  minister  stopped  him  on  the  street  to  congratulate 
him. 

"Well,  Jones,"  he  said,  "I  hear  that  the  Lord^has 
smiled  on  you." 

"Smiled  on  me,"  repeated  Jones.  "He  laughed'out 
loud  at  me." 
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ELECTRICAL  DEFINITIONS 
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Below  are  defined  a  few  of  the  most  common  electrical  terms.  They  are  reprinted 
from  month  to  month  and  will  be  of  assistance  in  understanding  the  magazine  text 


Accumulator. — See  secondary  battery. 

Alternating  Current. — That  form  of  electric 
current  the  direction  of  flow  of  which  reverses  a  given 
number  of  times  per  second. 

Ammeter. — An  instrument  for  measuring  electric 
current. 

Ampere. — Unit  of  current.  It  is  the  quantity 
of  electricity  which  will  flow  through  a  resistance  of 
one  ohm  under  a  potential  of  one  volt.  The  inter- 
national ampere  is  the  current  which,  under  specified 
conditions,  will  deposit  .001118  gram  of  silver  per 
second  when  passed  through  a  solution  of  nitrate  of 
silver  m  water. 

Ampere  Hour. — Quantity  of  electricity  passed  by 
a  current  of  one  ampere  flowing  for  one  hour. 

_  Anode. — The  positive  terminal  in  a  broken  metallic 
circuit;  the  terminal  connected  to  the  carbon  plate 
of  a  battery. 

Armature. — That  part  of  a  dynamo  or  motor 
which  carries  the  wires  that  are  rotated  in  the  magnetic 
field. 

Brush. — The  collector  on  a  dynamo  or  motor 
which  slides  over  the  commutator  or  collector  rings. 

Bus  Bars. — The  heavy  copper  bars  to  which 
dynamo  leads  are  connected  and  to  which  the  out- 
going lines,  measuring  instruments,  etc.,  are  con- 
nected. 

Buzzer.— An  electric  alarm  similar  to  an  electric 
bell,  except  that  the  vibrating  member  makes  a 
buzzing  sound  instead  of  ringing  a  bell. 

Candle  Power. — Amount  of  light  given  off  by 
a  standard  candle.  The  legal  English  and  standard 
American  candle  is  a  sperm  candle  burning  two  grains 
a  minute. 

Capacity,  Electric. — Relative  ability  of  a  con- 
ductor or  system  to  retain  an  electric  charge. 

Charge. — The  quantity  of  electricity  present  on 
the  surface  of  a  body  or  conductor. 

Choking  Coil.— Coil  of  high  self-inductance  which 
retards  the  flow  of  alternating  current.  See  self- 
inductance. 

Circuit. — Conducting  path  for  electric  current 
>  Circuit-breaker. — Apparatus     for     automatically 
openmg  a  circuit. 

Collector  Rings.— The  Copper  rings  on  an  alter- 
nating current  dynamo  or  motor  which  are  connected 
to  the  armature  wires  and  over  which  the  brushes 
slide. 

Commutator.— A  device  on  a  dynamo  shaft  for 
gathering  the  circuit  from  the  various  coils  of  the 
armature  and  sending  it  out  over  the  line  as  direct 
current.  On  a  motor  it  takes  current  from  the  line 
and  passes  it  on  to  the  armature  coils. 

Condenser. — Apparatus  for  storing  up  electro- 
static charges. 

Cut-out.— Appliance  for  removing  any  apparatus 
from  a  circuit. 

Cycle.— Full  period  of  alternation  of  an  alternating 
current  circuit. 

Dielectric. — A  non-conductor. 
.  Dimmer. — Resistance  device  for  regulating  the 
intensity  of  illumination  of  electric  incandescent 
lamps.     Used  largely  in  theaters. 

_    Direct     Current. — Current     flowing    continuously 
in  one  direction. 

i-P  uy.L?att?ry> — A  form  of  °Pen  circuit  battery  in 
which  the  solutions  are  made  practically  solid  by  ad- 
dition of  glue  jelly,  gelatinous  silica,  etc. 

Electrode. — Terminal  of  an  open  electric  circuit 
.    Electromotive  Force.— Potential  difference  caus- 
ing current  to  flow. 

_    Electrolysis. — Separation  of  a  chemical  compound 
into  its  elements  by  the  action  of  the  electric  current 

Electromagnet. — A  mass  of  iron  which  is  mag- 
netized by  passage  of  current  through  a  coil  of  wire 
wound  around  the  mass  but  insulated  therefrom. 

Farad. — Unit  of  electric  capacity. 

Feeder. — A  copper  lead  from  a  central  station  to 
some  center  of  distribution. 

Field  of  Force.— The  space  in  the  neighborhood  of 
an  attracting  or  repelling  mass  such  as  a  magnet  or 
a  wire  carrying  current. 
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Fuse.— -A  short  place  of  conducting  material  of 
low  melting  point  which  is  inserted  in  a  circuit  and 
which  will  melt  and  open  the  circuit  when  the  current 
reaches  a  certain  value. 

Generator. — A  dynamo. 

Inductance.— The  property  of  an  electric  circuit 
by  virtue  of  which  lines  of  force  are  developed  around 

It. 

Insulator. — Any  substance  impervious  to  the 
passage  of  electricity. 

Kilowatt. — 1,000  watts.     (See  watt.) 

Kilowatt-hour. — One  thousand  watt  hours. 

Leyden  Jar. — Form  of  static  condenser  which 
will  store  up  static  electricity. 

Lightning  Arrester. — Device  which  will  permit 
the  high-voltage  lightning  current  to  pass  to  earth, 
but  will  not  allow  the  low  voltage  current  of  the  line 
to  escape. 

Motor-dynamo.— Motor  and  dynamo  on  the  same 
shaft  for  changing  alternating  current  to  direct  and 
vice  versa,  or  changing  current  of  high  voltage  and 
low  current  strength  to  current  of  low  voltage  and 
high  current  strength  and  vice  versa. 

Multiple.— Term  expressing  the  connection  of 
several  pieces  of  electric  apparatus  in  parallel  with  each 
other. 

Neutral  Wire. — Central  wire  in  a  three-wire  dis- 
tribution syst.em. 

Ohm.— The  unit  of  resistance.  It  is  arbitarily 
taken  as  the  resistance  of  a  column  of  mercury  one 
square  millimeter  in  cross  sectional  area  and  106 
centimeters  in  height. 

Parallel  Circuits. — Two  or  more  conductors 
starting  at  a  common  point  and  ending  at  another 
common  point. 

.    Polarization. — The  depriving  of  a  voltaic  cell  of 
its  proper  electromotive  force. 
Potential. — Voltage. 

Resistance. — The  quality  of  an  electrical  conduc- 
tor by  virtue  of  which  it  opposes  the  passage  of  an 
electric  current.     The  unit  of  resistance  is  the  ohm 
Rheostat. — Resistance    device   for    regulating  the 
strength  of  current. 

Rotary  Converter. — Machine  for  changing  high- 
potential  current  to  low  potential  or  vice  versa. 

Secondary  Battery. — A  battery  whose  positive 
and  negative  electrodes  are  deposited  by  current 
from  a  separate  source  of  electricity. 
.  Self-inductance. — Tendency  of  current  flowing 
in  a  single  wire  wound  in  the  form  of  a  spiral  to  react 
upon  itself  and  produce  a  retarding  effect  similar 
to  mertia  m  matter. 

Series. — Arranged    in    succession,    as    opposed    to 
parallel  or  multiple  arrangement. 
.    Series    Motor. — Motor   whose   field   windings    are 
m  series  with  the  armature. 

Shunt. — A  by-path  in  a  circuit  which  is  in  parallel 
with  the  mam  circuit. 

.    Shunt    Motor. — Motor  whose  field   windings   are 
m  parallel  or  shunt  with  the  armature. 

Solenoid. — An  electrical  conductor  wound  in  a 
spiral  and  forming  a  tube. 

Spark-gap. — Open  space  between  the  two  elec- 
trodes of  a  spark  coil  or  resonator. 

Storage  Battery. — See  secondary  battery. 
Thermostat. — Instrument     which     when     heated 
closes  an  electric  circuit. 

.Transformer. — A  device  for  stepping-up  or  step- 
pmg-down  alternating  current  from  low  to  high  or 
high  to  low  voltage,  respecti .  ■'■  r. 

Volt. — Unit    of   electromotive    rorce   or    potential 
It  is  the  electromotive  force  which,  if  steadily  applied 
to    a   conductor  whose    resistance    is    one    ohm    will 
produce  a  current  of  one  ampere. 

Volt  Meter.— Instrument  for  measuring  voltage. 
Watt.— Unit  representing  the  rate  of  work  of 
electrical  energy.  It  is  the  rate  of  work  of  one  ampere 
flowing,  under  a  potential  of  one  volt.  Seven  hun- 
dred and  forty-six  watts  represent  one  electrical  horse 
power. 

Watt-hour. — Electrical  unit  of  work.  Represent  • 
work  done  by  one  watt  expended  for  one  hour. 
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$1000  Invested  in  Western  Union 

Yielded  $150,000.00 


An  investment  of  $ioo  in  Bell  Telephone  when 
the  company  was  first  organized  has  paid  $201,000 
in  cash  dividends. 

Edison  Electric  jumped  from  $100  to  $4,000  a 
share  in  twelve  months. 

No  other  class  of  investment  has  paid  early  in- 
vestors such  huge  dividends  as  telegraph  and  cable 
stocks.  And  without  exception,  everyone  who  bought 
these  stocks  on  a  ground  floor  basis  and  held  on, 
reaped  large  fortunes. 

You  have  the  opportunity  now  of  securing  an  in 
vestment  that  will  earn  for  you  even  greater  dividends 
than  the  foregoing  companies  paid  early  investors. 

This  opportunity  is  open  to  you  in  THE  TELE- 
POST — the  wonderful  system  of  automatic  teleg- 
raphy that  is  rapidly  superseding  all  other  methods. 

Every  year  over  100,000,000  messages  are  handled 
by  the  telegraph  companies.  The  combined  profits 
of  these  companies  approximate  $9,000,000  to  $12,- 
000,000  annually. 

Yet  The  Telepost  sends  more  -words  per  minute 
over  one  wire  than  all  the  other  companies  can  send 


over  65  wires.  The  Telepost  rates  are  the  cheapest 
in  the  world.  The  maximum  being  but  one  cent  a 
word. 

Just  as  with  postage,  distance  is  not  considered 
in  the  Telepost  charges.  A  twenty  five-cent  mes- 
sage nets  the  Telepost  Company  fourteen  cents  profit. 
Other  companies  make  but  three  and  one-half  cents 
a  message.  The  Western  Union's  latest  report  shows 
five  and  one-sixth  cents  a  message.  This  is  a  liberal 
estimate. 

On  this  basis  the  Telepost  Company  will  earn 
enormous  profits,  exclusive  of  the  overwhelming 
amount  of  new  business  which,  by  reason  of  its  su- 
perior service  and  greatest  economy,  the  Telepost 
must  command. 

No  other  enterprise  ever  showed  an  investor  such 
enormous  and  certain  future  profits.  For  never 
before  has  the  public  been  offered  such  liberal  in- 
ducements to  become  interested  in  a  public  service 
enterprise  on  a  basis  that  will  entitle  investors  to  a 
share  in  the  immense  dividends  that  the  Telepost 
Company  will  soon  be  earning. 

Telegraph  companies  as  a  rule  have  been  owned  by 
a  few  people  who  receive  all  the  enormous  income. 


THE  TELEPOST 

(The  Independent  Telegraph  Company) 


The  Telepost  is  not  a  project.  Nor  is  it  a  possi- 
bility. Today  it  represents  an  income-producing 
property.  It'  is  actually  in  public  service  operation 
in  different  parts  of  the  country,  East  and  West. 

The  Telepost  sends  as  many  as  1,000  to  1,800 
words  a  minute.  Under  the  old  system  15  words  a 
minute  is  a  generous  average. 

Mechanism  has  finally  succeeded  human  effort 
in  the  dispatching  of  telegrams.  And  the  change 
means  profit  to  you  whether  or  not  you  seize  this 
once-in-a-lifetime  opportunity  to  get  your  share  in 
Telepost  earnings. 

100  Words  for  25  Cents 

The  Telepost  will  soon  have  entirely  superseded 
the  telegraph.  Telegraphic  communication  will 
be  as  ordinary  as  communication  by  mail.  For  as 
many  as  100  words  may  be  sent  by  Telepost  to  any 
part  of  the  United  States  jar  25  cents. 

Not  only  will  personal  communication  anywhere 
be  made  a  matter  of  minutes,  but  the  world  will  be 
better  informed.  No  longer  need  news  matter  be 
a  matter  of  scant  information,  elaborated  upon. 
But  complete  and  accurate  information  will  he-  pos- 
sible with  the  economy  of  time  and  expense  the  Tele- 
post affords. 


So  extensive  is  the  field  of  the  Telepost  that  space 
forbids  further  explanations  of  it  wonders.  It  is 
enough  to  say  that  it  stands  today  as  a  revolution  of 
vital  conditions.  And  you  will  profit  by  the  change 
if  you'll  investigate  it  further. 

It  Will  Pay  You  to  Learn  More 

Upon  request  you  will  be  sent  complete  details. 
Also  absolute  proof  of  the  Telepost's  splendid  suc- 
cess wherever  it  is  in  use  today.  A  postal  will  bring 
you  full  information  on  this  subject. 

This  is  your  time  to  turn  impulse  into  action — to 
secure  a  comfortable  income — to  become  independent. 
But  you  must  not  delay.  To  neglect  further  investi- 
gation may  mean  to  you  the  loss  of  a  life-long  oppor- 
tunity. 

And  you'll  realize  this  when  the  use  of  the  Tele- 
post becomes  universal — at  no  far  distant  date.  Do 
not  think  that  we  are  urging  you  to  a  quick  decision. 
It  simply  means  that  you  must  hurry  your  inquiry, 
because  early  investors  have  a  considerable  advan- 
tage. 

Write  today  for  Telepost  Booklet,  No.  381,  which 
is  fully  explanatory. 

STERLING   DEBENTURE  CORPORATION 
Brunswick  Bldg.,  Madison  Sq.,  New  York 
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Mere  Wishing  Won't 

Envying  the  boss  or  the  men  who  are  in  touch  with  him  Ivill  not  bring  you 
promotion.  You  must  have  ambition  backed  by  the  training  that  brings  you  under 
the  chief's  notice — that  makes  you  a  factor  in  the  business  rather  than  a  mere  worker. 

You  can  easily  acquire  such  a  training.    Other  poorly-paid  but  ambitious 

men  have  overcome  greater  obstacles  than  those  which  beset  you,  and  have  reached  well- 
paid  positions  through  the  help  of  the  International  Correspondence  Schools  of  Scranton. 
The  attached  coupon  will  bring  you  a  complete  solution  to  the  problem.  Mark  it. 
Doing  so  places   you  under  no  obligation  to  go  to  any  expense. 

Think  of  the  greatest  practical  training  institution  in  the  world  going  to  you, 
no  matter  where  you  live,  and   training  you  in  your  Spare  time,  without   requiring 

How  The  I.  C.  S. 


I  enrolled  for  my  I.  C  S.  Course  when  employed 
as  a  telegrapher.     I  am  still   holding  a  position  at 
the  same   occupation,  but  my  salary  has  been  in- 
creased $25.00  per  month  since  I  started  my  Course. 
Louis  A.  Wood, 

441  Brook  St.,  Galesburg,  111. 

While  employed  as  a  machinist  I  enrolled  for 
my  Course  in  the  I.  C  S.  After  devoting  some 
time  to  study  under  your  direction  I  secured  a 
position  as  Detail  Designer.  I  am  now  a  Mechan- 
ical Draftsman  and  have  tripled  my  salary  since 
enrolling. 

Chas.  H.  Rochefort, 

1135  B.  Dunning  Street, 

Jackson,  Mich. 

When  I  enrolled  in  your  Schools  I  was  employed 
as  ^  shop  hand  for  the  Pennsylvania  Railroad 
Company.  I  am  at  present  employed  as  a  Drafts- 
man for  the  master  carpenter.  My  earnings  have 
been  increased  $20  per  month.  I  think  very  highly 
of  your  Institution. 

Herbert  A.  Landis, 

P.  O.  Box  25,  Altoona,  Pa. 


To  a  very,  large  extent  my  I.  C.  S.  Course  is  re- 
sponsible for  my  advancement  from  a  position  as 
lineman  to  Chief  Inspector  of  the  Tri-State  Tele- 
graph and  Telephone  Company.  I  am  now  earning 
$25  a  month  more  than  I  did  when  I  enrolled. 
Clifton  O.  Bonham, 

663  Hague  Ave.,  St.  Paul,  Minn. 

I  was  a  laborer  when  I  enrolled  for  my  I.  C  S. 
Course.  I  then  secured  a  position  as  helper  for  the 
engineer  at  Butler  Bros.,  and  secured  an  increase  in 
salary  of  over  100  per  cent.  The  knowledge  gained 
from  my  Course  is  responsible  for  my  advancement 
and  I  would  recommend  the  I.  C.  S  to  any  ambi- 
tious man. 

Arthur  Peterson, 

770  Case  St.,  St.  Paul,  Minn. 

When  working  as  a  loom  fixer  at  Racine,  Wis., 
I  enrolled  for  an  I.  C.  S.  Course.  My  previous  edu- 
cation was  quite  limited.  I  am  now  Boss  Weaver 
at  the  La  Porte  Woolen  Mills  and  have  materially 
increased  my  earnings. 

William  Trousdale. - 

216  Second  St.,  La  Porte,  Ind. 
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Bring  You  Success 
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you  to  leave  home,  stop  work,  or  to  buy  so  much  as  a  single  book.  let 
that  is  exactly  what  the  I.  C.  S.  will  do.  There  is  no  hurry,  no  keeping 
step  with  other  students,  no  loss  of  time.  I.  C.  S.  instruction  is  individual  as  well  as 
practical.  It  gets  right  at  your  weak  points  and  quickly  puts  you  in  a  position  to  com- 
mand a  good  salary  at  the  occupation  of  your  own  choice. 

Mark  the  coupon.  Remember  that  on  an  average  300  men  every  month 
VOLUT^T^^ILY  report  success  as  the  direct  result  of  I.  C.  S.  help.  During 
November  the  number  was  302 

Mere  wishing  won't  bring  you  success.  Training  will.  The  I.  C.  S.  will  bring 
you  the  training.     The  coupon  will  bring  the  I.  C.  S.     MARK  IT   /V-O-WU 

Brings  Success 

The  instruction  afforded  by  the  I.  C.  S.  is  a  great 
blessing  to  those  who  are  denied  the  privileges  of  a  college 
education.  I  enrolled  for  a  Course  when  I  was  employed 
as  a  wire  chief.  I  am  now  Manager  employed  by  the 
Atchison,  Topeka  and  Santa  Fe  Railroad  Co.  at  Albu- 
querque, and  have  increased  my  earnings  $25  per  month. 
A.  IS.  Douglas, 

701  S.  Walter  St.,  Albuquerque,  N.  M. 

My  Course  in  the  International  Correspondence  Schools 
of  Scranton,  Pa.,  is  very  largely  responsible  for  my  ad- 
vancement from  a  position  as  wiper  to  that  of  Traiu  Rule 
Instructor  and  in  increasing  my,  salary  £75 per  month  more 
than  it  was  when  I  enrolled. 

J.  R.  Trepanier, 

136  Queen  Street,  Quebec 

I  was  working  as  an  overseer  of  weaving  when  I  en- 
rolled for  my  I.  C.  S.  Course.  I  am  now  Superintendent 
and  Designer  and  my  salary  has  been  very  materially  in- 
creased. Much  valuable  information  can  be  gathered 
from  your  Course  and  I  consider  the  teaching  staff  com- 
petent and  very  obliging. 

Chas.  T.  Wilkins, 

Stratford,  Ont. 
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SAURY-RAISING  COUPON 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 
Box      H02»    Scranton,  Pa. 

Pleasft  explain, withoutfurther  obligation  on  my  part,  how 
I  can  qualify  for  employment  or  advancement  in  the  position 
before  winch  I  have  marked  X 


Itookkcepcr 
Stenographer 
Advertisement  Writer 
Show  Card  Writer 
Window  Trimmer 
Commercial  Law 

1  II  ii»l  riilur 

Civil  Service 

Chcmlut 

Textile  Mill  Supt. 

Electrician 

Elec.  Engineer 


Median.   Draughtsman 
Telephone  Engineer 
Elec.    Lighting  Supt. 
Mech.    Engineer 
Plnoher  ic  Steam  Fitter 
Stationary   Engineer 
Civil   Engineer 
Building  Contractor 
Arrliiii  r'l  Draughtsman 
Architect 

Structural  Engineer 
Hanking 
Mining  Engineer 


N11  me 


Street  and 
City  


.State- 
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FOSTORIA  MAZDA! 

MAZDA ! 

Sounds  all  right  doesn't  it? 
Listen ! 

Centuries  a^o  Mazda  was  the  Sun  God  of  the  Persians— His 
influence  there  has  waned,  so  Mazda  has  come  to  America  to 
lend  his  name  to  the  newest,  the  most  desirable,  the  best  type 
of  incandescent  lamp  the  world  has  ever  seen.  His  influence 
here  is  on  the  ascent.  High  efficiency— better  illumination- 
longer  life — the  answer: 

FOSTORIA  MAZDA 

The  improved  tungsten  lamp  at  a  reduced  price. 

Fostoria   Tungsten   was   remarkable — it  was  the  acme  or  metal 

filament  incandescent  lamps. 

But  the   FOSTORIA  COMPANY    never    stand    still— a    new 

method,  a  better  lamp  and  a  lower  price  now  characterize  their 

offering. 

FOSTORIA  MAZDA  is  absolutely  up  to  the  minute — the  latest 

discoveries — the  most  recent  methods  and  the  most  accurate  manu- 

facturing  care  sum  up  to  produce  the  Fostoria  Mazda — the  lamp 

worth  while!        f 

AND  PRICES  ARE  REDUCED ! 

Quality  is  boosted — average  life  take  a  jump  and  the  price  goes  down ! 
But  not  only  Mazda — Fostoria  means  best  in  even'  line — Carbon,  Gem,  Tan- 
talum and  Miniature. 

WRITE  THE  NEAREST  OFFICE 

Fostoria  Incandescent  Lamp  Company 

Main  Office  and  Factory — Fostoria,  Ohio 

Norfolk — Atlanta — St.  Louis — Oakland,  Cal. — Oklahoma  City — Chicago — St.  Paul 

AGENCIES  EVERYWHERE 
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Instantaneous 
Electric   Water  Heater 

With  the  simple  turn  of  a 
switch,  water  is  heated  to 
boiling    in    45    seconds 

In  the  Home 

This  is  an  ideal  utensil  for  use  in  the  modern  home  electrical.  On 
the  Buffet,  it  provides,  instantaneously,  hot  water  for  brewing  tea,  _  for 
making  or  weakening  coffee,  for  use  in  the  chafing  dish  and  for  various 
other  table  and  culinary  purposes. 

In  the  Sick-room 

In  case  of  sickness  in  the  home,  where  pure,  hot  water  is  needed 
frequently  and  often  quickly  in  emergencies,  for  aseptic  and  dietetic  use, 
its  convenience  is  unequalled. 

For  Miscellaneous  Uses 

The  whole  vear  round,  for  providing  hot  shaving  water,  when  the 
furnace  fires  are  low,  and  for  similar  conveniences,  the  instantaneous  water 
heater  fills  a  large  field  of  usefulness.  For  Bar,  Hospital  and  other 
purposes  it  is  already  in  quite  extended  use. 


II 
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For  Convenience,  Beauty,  Efficiency 

and  Durability 


As  well  as  simplicity  of  operation,  this  water  heater  has  no  rival.  It 
has  stood  the  test  of  time — 3  years  on  the  market.  And  from  an  econom- 
ical standpoint  it  offers  the  greatest  electrical  efficiency  on  the^  smallest 
current  consumption  of  anv.  All  parts  with  which  water  comes  into  con- 
tact are  of  brass.  The  receptacles  which  contain  the  water  are  genuine 
All  other  parts  are  heavily  plated  with  nickel. 

Made    in    Two   Styles 
and    Sizes 

The  stvle  shown  at  the  top  of  the  page  is  Xo.  S04,  and  contains  one 
gallon  of  water.  The  style  shown  below  is  Xo.  703,  containing  three 
quarts.  This  is  not  so  elaborate  in  size  and  finish  as  Xo.  804,  but  both 
have  the  star  pattern  of  cut  glass  ball  globe,  and   either  one   makes  a   very 


cut  glass. 


ornamental  object  on  buffet,  bar  or  elsewhere 

Prices:  No.  804 

No.  703 


$27.00 
22.00 


Shipped  carefully  packed,  and  express  charges  prepaid 


Electric  Shop 


Michigan  and  Jackson 
Boulevards 


Chicago 


1 
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MAZDA 
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TANTALUM 


H 


BUCKEYE 
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GEM 
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CARBON 


"The  Best  Lamps  Made" 

"AND  a  LAMP  for  EVERY  REQUIREMENT" 

If  in  Need  of  Lamps— and  Want  the  Best 

WRITE        WIRE        CALL 


THE  BUCKEYE  ELECTRIC  COMPANY 

Main  Sales  Office  and  Works 

CLEVELAND,     OHIO 

CHICAGO,  23  East  Lake  St.  PITTSBURG,  112  Fulton  Bldg.        DALLAS,  220  Linz  Bldg 


J| 
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You  know  the  advantages  of  vacuum  cleaning.  Have  you  selected 
the  machine  to  do  the  work  in  your  home  ?  If  you  were  buying  an 
automobile  you  wouldn't  take  the  first  one  offered  you.  So  with 
vacuum  cleaners,  construction  and  mechanical  excellence  as  well  as 
appearance  and  finish  must  be  considered. 


From  the  polished  aluminum  tools  and  mahogany  finished  Cabinet 
to  the  direct  connected  rotary  pump— the  Federal  Electric  Vacuum 
Cleaner  combines   good   material   with  experienced  construction  and 


skilled  designing. 


The  choice  of  a  machine  as  a  permanent  household  investment 
is  worthy  your  careful  consideration.  An  efficient  cleaner  with 
reliable  me'chanism,  easily  moved  about  the  house,  with  nothing  to 
wear  out  or  get  out  of  order — such  is  the 

Federal  Electric  Vacuum  Cleaner 

All  tools  in  compact  cabinet  convenient  and  always  there  when 
wanted.  Easily  operated  and  moved  about  the  house.  Ask.  for 
our  handsomely  illustrated  catalogue.  A  post  card  will  bring  it  to 
anyone  contemplating  the  purchase  of  a  high  class  vacuum  cleaner. 


I 


I 
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Federal  Electric  Company 

Lake  and  Desplaines  Sts.,  Chicago 
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CLASSIFIED  ADVERTISING 


Advertisements  in  the  section  of  Popular  Electricity,  will  cost  40  cents 
a  line,  cash  with  order,  and  in  order  to  secure  proper  classification 
must  be  in  this  office    the  first  of  the  month    preceding  date  of   issue 
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AEROPLANE 


AEROPLANE.—  COMPLETE  DESCRIPTION 
with  working  drawings,  how  to  make  either  Mono- 
plane or  Biplane  of  most  successful  type,  15  cents. 
Edward  Hibline,   708  Lafayette  Ave.,  Baltimore,  Md. 

AGENTS 


ELECTRIC  LIGHT  COMPANIES  EVERY- 
where  want  men  to  sell  electric  current  and  appliances. 
Learn  the  How  and  Why  by  reading  SELLING  ELEC- 
TRICITY, published  'monthly  at  74  Cortlandt  St., 
New  York— $1.00  per  year. 


AGENTS  MAKE  BIG  MONEY  SELLING  OUR 
new  gold  letters  for  office  windows,  store  fronts  and 
glass  signs.  Any  one  can  put  them  on.  Write  today 
for  a  free  sample  and  full  particulars.  Metallic  Sign 
Letter  Co.,  400  N.  Clark  St.,  Chicago,  111. 


WONDERFUL  INVENTION— CANCHESTER 
Kerosene  Incandescent  Lamp  burns  with  or  without 
mantle;  6  times  brighter  than  electricity,  gas,  acety- 
lene or  gasoline  at  1-10  cost.  Burner  fits  any  lamp; 
saves  75  per  cent  oil.  No  trimming  wicks.  $10  daily. 
Beware  of  imitations.  Handsome  outfit  furnished. 
Canchester  Light  Co.,  26  State,  Dept.  P.  E.,  Chicago. 

YOU  CAN  MAKE  FROM  S200.00  TO  $2500.00 
in  addition  to  your  regular  salary  under  our  new  salary 
plan.  Special  opportunities  for  employees  of  elec- 
trical concerns,  telephone,  telegraph,  light  and  power 
companies,  etc.  Particulars  free  on  request.  Circu- 
lation Department,   Popular  Electricity,   Chicago,   111. 

BOOKS 


BOOKS  FOR  THE  MERRY  AND  WISE— 
Catalogue  for  stamp.  Paul  Duff,  373  Dearborn  St., 
Chicago. 

ELECTRICAL  BOOKS.  ALL  SUPJLCTS. 
Write  for  our  new  illustrated  hook  catalog.  Free. 
Popular  Electricity  Book  Dept.,  Monadnock  Block, 
Chicago,  111. 

HYDE'S  TELEPHONE  TROUBLES  AND  HOW 

to  find  them,  and  manual  of  cost  units,  new  edition. 
Price,  25<  .  Hyde  Pubs.  Co.,  [83  5th  St.,  Milwaukee, 
Wis. 


BUSINESS  OPPORTUNITIES 


"MAKE  RICK  CRISP"  -NEW  CONFECTION; 
sells  like  wildfire;  enormous  profit;  machines  $10.00 
to  $20.00;  big  sample  box  "Rice  Crisp"  and  literature 

ioc.     Shaw  Manufacturing  Co.,  908  Laguna  St.,  San 
Francisco ,  Cal. ■ 

MAKE  MIRRORS  AT  HOME— SCIENTIFIC 
method.  Nearly  all  profit.  Complete  instructions 
40  cents.     P.  J.  Harkness,  Dept.  A.,  East  Lynn,  111. 
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BUSINESS  OPPORTUNITIES 


VALUABLE  MONEY  MAKING  BOOKS. 
Write  for  free  descriptive  circulars.  A.  R,  Weiss- 
gerber,  3457  N.  Hamilton,  Chicago. 


RAPID  CALCULATION  BY  "PRODUCTS  OR 
DIVIDENDS"  beats  any  machine.  Get  free  par- 
ticulars  and    learn   the   system.     G.    A.    Christensen, 

Civil  Engineer,  Box  22-E,  San  Francisco,  Cal. 

ATTENTION— OUR  PROPOSITION  OFFERS 
vou  best  chance  you  ever  had  for  making  easy  money 
and  lots  of  it.  Write  for  our  salary  plan.  Most  gen- 
erous ever  presented.  Popular  Electricity  Publishing 
Co.,  Monadnock  Block,  Chicago. 

BE  YOUR  OWN  BOSS— LEARN  MIRROR- 
making  and  resilvering.  You  can  easily  make  from 
$4  to  S7  daily.  Anyone  can  do  the  work  at  home  in 
spare  time.  Write  for  free  booklet  and  sample.  G. 
F.  Redmond,  Dept.  H.,  Boston,  Mass. 
"EASY  MONEY— LOTS  OF  IT,  FOR  OUR  REP- 
resentatives.  Special  opportunities  for  superinten- 
dents, timekeeper  and  all  employees  of  electrical  con- 
cerns, Salary  and  commission.  Write  for  particu- 
lars.    Popular  Electricity  Circulation  Dept.,    Monad- 

nock  Block,  Chicago. 

START  LEGITIMATE  MAIL-ORDER  MER- 
cantile  business  of  your  own;  possibilities  unlimited: 
cash  orders,  good  profits;  conducted  by  anyone.  We 
print  your  catalogs,  supply  everything;  sell  you  mer- 
chandise at  wholesale,  show  you  how,  on  small  invest- 
ment.    Write   for   free   booklet   and    sample    catalog. 

Central  Supply  Co.,  Kansas  City,  Mo.       

START  A  PERMANENT  BUSINESS  OF  YOUR 
own.  We,  as  manufacturers,  start  you  and  furnish 
everything.  No  canvassing.  Three  simple,  success- 
ful Mail  Order  Plans  to  keep  our  factories  busy.  We 
coach  you  and  show  you  how  to  get  business.  You 
pav  us'  in  three  months  and  make  big  profits.  Spare 
time  to  start.     Write  today  for  positive  proof.     Pease 

Mfg.  Co.,  1185  Pease  Bldg.,  Buffalo,  N.  Y. 

IF  YOU  WORK  WHERE  THERE  ARE  100  OR 
more  employes,  buy  one  of  our  $15.00  nut  vending 
machines  and  put  it  up  in  the  most  convenient  place. 
During  the  noon  hour  it  will  be  liberally  patronized. 
The  outside  of  public  school  buildings  also  a  splendid 
field.  Our  machine  is  different  from  all  others.  It 
is  made  of  aluminum,  is  rust,  dirt  and  water  proo', 
and  operates  perfectly.  It  is  a  beauty.  We  will  sup- 
ply you  with  nuts  at  regular  wholesale  prices.  The 
Ernst  Co.,  45  La  Salle  St.,  Chicago,  111. 

MAKE  MIRRORS  AT  HOME.  BIG  PROFITS 
with  little  outlay.  One  [8x36  in.  mirror,  costs  $2.00 
to  $5.00.  Vou  can  silver  a  glass  this  size  for  20c. 
Send  Si. 00  in  -tamps  or  money  order  and  we  will  send 
you  EXPLICIT  DIRECTIONS  how  to  do  it;  also 
how  to  emboss,  grind,  foil,  gold  leaf,  frost  chip  and 
make  imitation  stained  glass.  How  to  transfer  photos 
on  glass,  bore  holes  in  glass  and  cut  skylights.  George 
L.  Patterson   &  Co.,  Dept.  4,  Brooksville,  Ky. 


ir 

I,: 


I. 


POPULAR  ELECTRICITY 


COINS  AND  STAMPS 


HELP  WANTED 


FOREIGN  STAMPS— 9  DIF.  JAPAN,  5c;  10 
Australia  5c,  7  Africa  5c,  250  mixed  Foreign  China, 
Chili,  etc.,  10c.  75  dif.  Old  U.  S.,  worth  Si. 50,  only 
ioc.  Stamps  bought.  Ff.  J.  Kleinman,  3643  N. 
Marshall  St.,   Philadelphia,   Pa. 

S7.75  PAID  FOR  RARE  DATE  1853  QUARTERS. 
$20.00  for  a  Half-Dollar.  "We  pay  a  cash  premium  on 
hundreds  of  coins.  Keep  all  money  coined  before 
1880,  and  send  10  cents  at  once  for  our  New  Illustrated 
Coin  Value  Book;  size  4x7.  It  may  mean  your  for- 
tune. C.  F.  Clarke  Co.,  Coin  Dealers,  L.  B.  12, 
Le  Roy,  N.  Y. 

ELECTRIC  MATERIAL 


RENEW  OLD  DRY  BATTERIES— COMPLETE 
guaranteed  instructions  only  25c.  Northern  Supply 
Co.,   3451   N.  Hamilton,   Chicago. 

DRY  BATTERIES  RENEWED  BY  ANYONE 
for  10  to  25c.  per  doz.  Good  as  new.  Formula  Si. 
Will  send  this  month  for  35c.  FAIRMOUNT  TELE- 
PHONE CO.,  Leighton's  Corners,  N.  H. 

STORAGE  BATTERIES,  6  VOLTS,  60  AM- 
peres,  $7.50.  Electrolytic  rectifiers,  charging  batteries 
from  alternating  current,  S5.00.  Electro  Novelty  Co., 
York,  Pa. 


FOR  SALE 


FOR  SALE  CHEAP,  BELT  DRIVEN  AIR  COM- 

pressor,  slide  valve  engine  and  two  boilers.     National 
Can  Co.,  Detroit,  Mich. 

LUBRICANTS,  ASBESTOS,  GRAPHITE  AND 
mica  candles  for  loose  pulleys  and  shaftings;  no  drip; 
no  dirt;  economical.  Swain  Lubricator  Co.,  250  E. 
Lake  St.,  Chicago. 


FOR  SALE— COMPLETE  SET  OF  CASTINGS, 

with  blue  prints  of  3-4  h.  p.  gasoline  stationary  engine; 
includes  governor  and  timer,  screws,  etc.  $10.  Comet 
Motor  Works,  17  W.  Madison  St.,  Chicago,  111. 


25c- 


BEST  VALUE  EVER  OFFERED  FOR 
Wireless  Telegraphy  Made  Simple,  by  Victor  H. 
Laughter.  Including  also  "Wireless  Telephone  Re- 
ceivers," "Construction  of  a  Wireless  Telephone  Trans- 
former," and  "How  to  Make  a  Polarized  Relay." 
In  plain  English — fully  illustrated  and  with  codes  and 
diagrams.  Edition  limited — better  order  at  once. 
Popular  Electricity  Book  Department,  Monadnock 
Block,   Chicago,  111. 

HELP  WANTED 

NO  NEED  TO  BE  WITHOUT  MONEY.  OUR 
new  plan  gives  you  a  chance  to  earn  lots  of  money, 
whether  you  have  only  a  little  spare  time  or  wish  to 
devote  all  of  your  attention  to  our  interest.  Don't 
wait,  but  write  at  once  for  our  salary  proposition. 
Popular  Electricity  Publishing  Co.,  Monadnock  Block, 
Chicago. 

BIG  PROFITS  SELLING  VULCAN  FOUNTAIN 

and  Stylo  Pens;  well  advertised;  easy  to  sell;  write  for 
catalogue  showing  liberal  discounts.  Ulrich  &  Co., 
27  Thames  Street,  New  York. 


CIVIL  SERVICE  EMPLOYEES  ARE  PAID 
well  for  easy  work;  examinations  of  all  kinds  soon; 
booklet  50,  describing  positions  and  telling  easiest  and 
quickest  way  to  secure  them,  is  free.  Write  for  it 
now.  Washington  Civil  Service  School,  Washington, 
D.   C. 

WANTED— 1000  CHAUFFEURS  AND  REPAIR 
Men.  Our  demand  for  automobile  engineers  exceeds 
the  supply;  calls  for  men  of  intelligence  and  mechan- 
ical bent,  capable  of  commanding  Sioo  to  $150  monthly 
upon  graduation.  Resident  courses  $15-850.  Home 
correspondence  courses  completed  by  practical  road 
and  shop  work  at  any  of  our  branches  or  affiliated 
schools,  highly  successful.  Look  This  Up.  Auto 
Schools  of  America,   1680  Michigan  Ave.,  Chicago. 

MEN  WANTED— TO  PREPARE  FOR  RAIL- 
way  Mail,  Internal  Revenue,  Customs  and  Post  Office 
Examinations.  $50.00  to  $125.00  monthly.  Annual 
vacations.  Short  hours.  Steady  work.  Common 
education  sufficient.  Country  and  city  residents  equally 
eligible.  Political  influence  unnecessary.  Over  15,000 
appointments  this  year.  Write  immediately  for  sched- 
ule showing  places  and  dates  of  Spring  Examinations. 
Preparation  free.  Franklin  Institute,  Dept.  R.,  57, 
Rochester,   N.   Y. 

INSTRUCTIONS 

MECHANICAL  DRAWING— TEN  LESSONS 
One  Dollar.  Additional  lessons  ten  cents.  Lucien 
Jones,  115  South  54th  Street,  Philadelphia. 

SUCCESS  SHORTHAND  TAUGHT  BY  COURT 
reporters  to  beginners  and  stenographers.  The  sys- 
tem used  by  experts.  Instruction  by  mail.  WRITE 
FOR  CATALOGUE.  Sent  Free.  If  a  stenographer, 
state  system.  SUCCESS  SHORTHAND  SCHOOL, 
Suite  14,   79  Clark  St.,  Chicago,  111. 

MISCELLANEOUS 

FIFTY  PHOTOS  OF  HUNTSYLLLE  AND 
money  making  lot  proposition,  for  four  cents.  A.  W. 
Newson,  Huntsville,  Ala. 

ENGRAVING— POSTAL  BRINGS  DESCRIP- 
tive  card,  anv  time;  J.  Kiola,  Engraver,  620  Omaha 
Bldg.,  Chicago,  111. 

BROTHER— ACCIDENTALLY  DISCOVERED 

root  will  cure  both  tobacco  habit  and  indigestion. 
Gladlv  send  particulars.  F.  F.  STOKES,  Mohawk, 
Fla.     

"AVIATION  PHOTOGRAPHS"— Showing  the 
wonderful  world  record  breakers  at  FIRST  INTER- 
NATIONAL AVIATION  MEET  ever  held  in  Ameri- 
ca at  Los  Angeles.  Set  of  ten  postpaid,  75  cents. 
Homer  Howry  Co.,  Broadway  Central  Bldg.,  Los 
Angeles,   Cal. 

'  "ABILITY,"  THE  MONTHLY  MAGAZINE 
of  Business  Education,  and  general  good  reading,  for 
the  progressive  workers  of  all  trades  and  professions. 
Especially  instructive  and  entertaining  to  all  people. 
10  cents  a  month,  50  cents  a  year.  Same  price  to 
foreign  countries.  Stamps  accepted.  The  "Ability" 
Company,  210  Caswell  Building,  Milwaukee,  Wis. 

ARE  YOU  INTERESTED  IN  THE  TELE- 
PHONE BUSINESS?  Write  for  our  premium  offer. 
Western  Telephone  Journal,  Vinton,  Iowa. 
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MISCELLANEOUS 


FLAMELESS     POCKET     LAMPS     ARE     EX- 

tremelv  interesting!  Make  them  yourself  at  trifling 
cost.  Simple  and  reliable  instructions  for  25  cents. 
Shelby  Company,  West  Park  Station,  Philadelphia. 

YOU  OUGHT  TO  KNOW  THE  ORES  OF 
gold,  silver,  copper,  iron,  lead,  zinc,  tin,  nickel,  graphite, 
sulphur.  These  10  specimens  also  interesting  booklet, 
on  minerals,  25c  (coin).  G.  MacLaughlin,  C.  E, 
Sharpsville,   Pa. 

ANYBODY  CAN  MAKE  GOOD  CUTS  WITH 
mv  simple  zinc  etching  process:  price,  Si;  specimens 
and  particulars  for  stamp.  T.  M.  Day,  Box  E..  W  ind- 
fall,  lnd. __ 

RUBBFR  STAMPS  AXD  SPECIALTIES— BEST 

prices— prompt  delivery— Most  complete  line.  Don  t 
buv  till  you  see  my  big  catalog.  Free.  Theo.  Helbhng. 
;cS  Marquette  Blag..  Chicago. 

"  BLOODHOUNDS.  FOXHOUNDS,  NOR- 
WEGIAN  BEARHOUXDS.  Irish  Wolfhounds,  Deer- 
hounds.  Illustrated  Catalog  4  cent  stamps.  Rock- 
wood  Kennels,  Lexington.  Ky. 

'••■>-    For    Din."  CLEANS     EVERYTHING. 

Evervbodv  needs  it.  Ask  your  dealer,  or  send  10c. 
for  can.  Agents  wanted  everywhere.  C.  C.  C,  403 
S.  12th  St.,  St.  Louis.  Mo. 


EITHER  SEX  EARX  S10.00  WEEKLY,  SPARE 
time,    decorating   post-cards,    new   process;     package 
beautiful    samples    with    complete    instructions, 
I    F.  Pollard   &  Son.,  Box  231,  Joplin,  Mo. 


ioc. 


\  XEW  BUSINESS-CLEAN  TYPEWRITERS, 
re-ink  typewriter  ribbons,  etc.  I  made  S30  per  week. 
Plentv  of  work  in  every  locality.  Yaluable  booklet 
for  stamp.     Desk  6.  A.  Xeubauer,  Erie,  Pa. 


METALIZE   FLOWERS   AXD    INSECTS 
jewelry.     Make    hatpins,    brooches,    etc.,    of 
Big   demand.     Immense    profits, 
complete    formulas    and    full 
Benson,  Stewartville,  Minn. 


Send    3 
nstructions. 


FOR 

them. 

>c.    for    5 

A.    Page 


GUMMED  LABELS— 3000  FOR  Si. 00  POST- 
paid.     Any  size  up  to    1x2.     Two  colors.     All   work 

isfactorv  or  monev   back.     Trial   order  convinces. 

od  for' FREE  samples.  E.  Terrace  Mfg.  Co., 
Belmar,   Pittsburg.   Pa. 

DANDYHOME  BUSINESS,  SELLING  NAM! 

formulas  and  other  valuable  information  by  mail. 
Some  make  Sioo  to  Siooo  monthly.  Instructive  book- 
let for  stamp.     INFORMATION  SYSTEM,  Boa  I 

Marietta,  Ohio. 


YOU  SHOULD   HAVE   ONE  OF   OUR   SELF- 

Winding    Clocks.     They    are    simple,    accurate. 
the  movement  on  page  No.  07 1 .  February  issue.     \  our 
Jeweler   or   us.     Imperial    i:iectric    Clock    Company, 
Granite  Citv,  Illinois. 


MISCELLANEOUS 


MOTIOX  PICTURE  MACHIXES.  FILM  VIEWS, 
Ma<nc  Lanterns,  Slides  and  similar  Wonders  For 
Sale.  Catalogue  Free.  We  also  Buy  Magic  Ma- 
chines, Films,  Slides,  etc.  Harbach  &  Co.,  S09  Filbert 
St..  Philadelphia,  Pa. 

NO  XEED  TO  BE  WITHOUT  MONEY.  OUR 
new  plan  gives  you  a  chance  to  earn  lots  of  money, 
whether  vou  have  only  a  little  spare  time  or  wish  to 
devote  all  of  your  attention  to  our  interest.  Don't 
wait,  but  write  at  once  for  our  salary  proposition. 
Popular  Electricity  Publishing  Co.,  Monadnock  Block, 
Chicago. 


OUR   ATTRACTIVE   PENNY   PEANUT   AND 
candv  machines  work  long  hours  all  kinds  of  weather 
and  get  the  money.     A  few  dollars  will  put  you  on 
Easy   Street.     New   England    Vending   Machine 
New  Haven,  Conn. 


WE  MANUFACTURE  GLASS  PAPER.  PLAIN 
glass  windows  made  to  look  like  real  stained  glass. 
Easilv  applied  and  beautifies  the  home.  Something 
new  for  agents.  Two  sheets  of  this  glass  paper  sent 
as  a  sample  with  catalogue  in  colors  and  complete 
instructions  on  receipt  of  10  cents.  S.  EL  1  arnsh  & 
Co.,  216  Clark  St. 


Chicago. 


MOTORS 


BUILD  YOUR  OWN  MOTOR.  COMPLETE 
machined  parts,  including  all  material  and  instruc- 
tions necessary  to  build  1-6  h.  p.  d.  c.  dynamo  or 
motor— $8.00.  Horn  Electric  Company,  36  S.  Canal 
St.,   Chicago. 

BARGAINS— ALTERNATING  AND  DIRECT 
current  motors,  dynamos,  also  plating  dynamos,  all 
makes,  sizes,  sold,  bought  and  repaired.  Eugene  L. 
Richter  Electric  Co.,  N.  E.  Cor.  Ubier  &  Columbia 
Ave.,  Philadelphia,  Pa. 


MUSICAL 


THE  GREAT  SONORA  MUSIC  BOXES  NOW 
may  be  purchased  on  time,  realistic  production  of  the 
greatest  songsters  of  the  day,  hitherto  impossible  and 
right  in  your  own  home.  Knight's,  247  12th,  St. 
Louis,  Mo. 


PATENTS  AND  INVENTIONS 


MODELS  MADE  FOR  INVENTORS.  LOW 

prices.     S.  PL  Merryman,  Towson,  Md. 

PATENTS  SOLD  FOR  5  PER  CENT.  WF 
force  sales  by  constant  advertising.     Send   for  plan. 

Patent  Sales  Co.,  Merchantville,  N.  J. 

TWO  BOOKS  FREE -ALL  ABOUT  PATFN  1  i 
and  tljeircost.  Shepherd  &  Campbell,  Patent  Attor- 
ueys,  2196  McGill  Bldg.,  Washington,  D.  C. 

PATENTS  PROCURED  FOR  TEX  DOLLARS 
Attorney's  fees.  Twenty  years'  experience.  M.  Pier  -  . 
Downing  Building,  New  York. 

BOOK  FREE:  "PATENT  SENSE  AND  PAT- 
ent  Non-Sense,"  or  "Why  so  Many  Patents  Are  Worth- 
less as  a  Pit  te<  tion."  Written  so  you  can  understand 
it.     Obed   Billman,  Cleveland,  Ohio. 


PATENT— ADVICE  AND  BOOKS  FREE. 
Highest  references.  Best  results.  I  procure  patents 
that  protect.  Watson  E.  Coleman,  Patent  Lawyer, 
0ia  F.  St.,  N.  W.,  Washington,  D.  ('. 


POPULAR   ELECTRICITY 


PATENTS  AND  INVENTIONS 

PATENTS  SECURED— INVENTOR'S  POCKET 
Companion  free.  Send  description  for  free  opinion 
as  to  patentability.  W.  N.  Roach,  Jr.,  Metzerott 
Bldg.,  Washington,  D.  C. 

PATENTS  OBTAINED  OR  NO  CHARGE 
made.  Easy  payments.  15  years  ofocial  examiner 
U.  S.  Patent  Office.  Patents  advertised  fcr  sale  free. 
Send  sketch  or  description  of  invention  for  free  search 
and  report  on  patentability,  also  guide  book.  E.  P. 
Bunyea  Co.,  Washington,  D.  C. 

INVENTORS,  ATTENTION!  HELP  US 
build  an  inventors'  Trust.  A  sure  fortune  if  you 
have  a  valuable  idea.  Write  for  particulars  of  plan. 
We  will  protect  your  ideas,  and  sell  your  patents  for 
you.  Address,  International  Patent,  Investment  & 
Mfg.  Co.,  Livingston,  Montana. 

HAVE  YOU  AN  IDEA?  WRITE  FOR  OUR 
books,  "Why  Patents  Pay,"  "100  Mechanical  Move- 
ments," Perpetual  Motions — 50  illustrations.  Mailed 
free.  F.  P.  Dietrich  &  Co.,  Patent  Lawyers,  Washing- 
ton, D.  C. 

PROTECT  YOUR  IDEAS— AVE  SHARE  THE 
risk  of  the  patent  application.  Advice  and  booklet 
free.  Milo  B.  Stevens  &  Co.,  Attorneys,  800  14th 
St.,  Washington,  D.  C;   351  Monadnock  Block,  Chi- 


SCHOOLS 


cago. 


Established  1864. 


WANTED— PARTY    TO    UNDERTAKE    THE 

selling  of  my  patent  for  an  Automatic  Railway 
Switch,  a  firm  holder,  especially  for  street  and  indus- 
try. Address  G.  Lange,  904  Garden  St.,  Hoboken, 
N.  J. 

PATENTS— H.  W.  T.  JENNER,  PATENT  AT- 
torney,  and  mechanical  expert.  608  F.  Street,  Washing- 
ton, D.  C.  Established  1883.  I  make  an  investiga- 
tion, and  report  if  patent  can  be  had,  and  the  exact 
cost.  Send  for  full  information.  Trade-marks  regis- 
tered. 

POST  CARDS   AND  PICTURES 

MEN— DON'T  MISS  THIS  OPPORTUNITY— 
a  set  of  6  postal  cards,  real  photos  of  beautiful  girls, 
35c.  per  set.     J.  Sargant,  Upland,  Indiana. 

12  BEAUTIFUL  POST  CARDS,  CANADIAN 

Views  for  25c,  of  Important  Buildings,  1000  Islands, 
Cobalt  Silver  Mines,  etc.  J.  R.  Spearman,  Forest, 
Ont.,  Can. 

"CCC  MEMBERS"  EVERYWHERE  WANT 
to  send  you  Post  Cards.  Join  today,  12c.  Curtis 
Correspondence  Club,  3935  Tracy  Ave.,  Kansas  City, 
Mo. 

REAL  ESTATE 

PUBLIC  LAND  IN  OREGON.  WRITE  FOR 
free  booklet  "Millions  of  Acres  Public  Land  Given 
Away  in  Oregon,  When,  How',  Where."  Douglas 
County  Abstract  Co.,    Roseburg,  Ore. 

SCHOOLS 


_  $200  TO  $600  MONTHLY  EASILY  MADE  FIT- 
ting  eye  glasses.  Short,  easy  mail  course.  Reduced 
tuition.  Big  demand  for  opticians.  Write  todav  for 
free  "Booklet  O,"  National  Optical  College,  St.  Louis. 


"ACTUAL  DRAFTING  ROOM  PRACTICE"— 

Mechanical  Tracing  taught  in  6  weeks.  Trial  lesson 
Si^cost).  ORNAMENTAL  IRON  Drafting— de- 
tailing stairs — Elevator  Enclosures,  etc.,  in  3  months. 
Dept.  E.,  Art  Metal  Eng.  Co.,  Chicago,  111. 

AUTOMOBILE  SCHOOL— LEARN  THE  AU- 
tomobile  business,  repairing  and  driving,  in  which 
you  can  earn  good  wages  and  have  healthful  and  pleas- 
ant work.  We  give  a  thorough  and  practical  course 
in  road  work  and  repairing.  For  full  particulars 
address  Academv  of  Automobile  Engineering,  1420 
Michigan  Ave.,  Dept.  "C,"  Chicago,  111. 

HAVE  A  TRADE  OF  YOUR  OWN.  SHOW 

card  writing  and  sign  painting  pay  big  money.  In- 
struction by  practical  men  who  had  charge  of  these 
departments  in  big  Chicago  concerns.  No  talent  re- 
quired. Howard  System  makes  you  proficient.  Book 
and  material  free.  Howard  School,  314,  716  W 
Madison  St. 


TYPEWRITERS 


A  RARE  CHANCE  IS  NOW  AFFORDED  OF 
getting  a  good  $100.00  typewriter  at  only  $10.00, 
others  $20.00 — $30.00.  Rebuilt  like  new.  Rented 
and  rent  applies  on  price,  or  sold  on  easy  pavments. 
Knight's,  243  12th.,  St.  Louis,  Mo. 

TYPEWRITE  IT— THE  PEN  IS  OUT  OF 
fashion.  Splendid  Oliver  Visible,  or  Remington,  $2 
cash,  $2  a  month  for  11  months.  Fully  guaranteed. 
Supply  limited.  A.  E.  Atchison,  21 10  West  21st  St., 
Chicago. 

TYPEWRITERS:  CALIGRAPH,  $6.00;  HAM- 
mond,  Yost,  Densmore,  Williams,  $10.00;  Remington, 
$12.00;  Smith  Premier,  $15.00;  Oliver,  $24.00;  Under- 
wood, $30.00;  all  makes  on  hand;  fifteen  days'  trial 
allowed,  and  a  year's  guarantee.  Send  for  catalogue. 
Harlem  Typewriter  Exchange,  Dept.  89,  217  West 
125th  St.,  New-  York  City. 

WIRELESS 


WIRELESS,  ELECTRICAL  AND  HIGH  FRE- 
QUENCY APPARATUS,  1910  catalog  for  stamp. 
Walter  W.  Hartman,  Clay  Center,  Kan. 

WIRELESS  INSTRUMENTS  AND  PARTS— 
Double  pole  receiver  with  head  band  $1.75.  Send  for 
catalogue.  Poche  Wireless  Co.,  256  Purchase  St., 
Boston,  Mass. 


1000-OHM  GUARANTEED  WIRELESS  BI- 
POLAR RECEIVERS  $1.75.  Positively  the  best. 
002    Microfarad    fixed    receiving    condensers,    $0.30;. 


complete 
circular  T.  T. 


receiving   sets,   $8.25   up. 
Alden   Wireless  Co. 


Send   stamp   for 
Campello,   Mass. 


WIRELESS  BARGAINS.  WE  HAVE  ON  HAND 
a  number  of  good  2  to  12  inch  spark  coils  with  Elec- 
trolytic Interrupter,  suitable  for  wireless  telegraphv 
and  experimental  work.  Will  sell  at  great  bargain  to 
dispose  of  this  line.  Scheidel  Western  X-Ray  Coil 
Co.,  547,  W.  Jackson  Blvd.,  Cor.  of  Clinton  St.,  Chi- 
cago, Illinois. 


AGENTS  ?P-rtraijs  35c.  i 


SHEET 
PICTURES    lc.      STEREOSCOPES    25c. 
VIEWS  1c.    30  Days'  Credit.   Samples  and  Catalogue  Free. 

CONSOLIDATED  PORTRAIT.Dept.  1 404.  1027  W.  Adams  St. Chicago 


POPULAR  ELECTRICITY 


VIBRATION  IS  LIFE! 


Read  What  Others  Say 


H' 

Here  are  a  few  of  the  hundreds  of  unsolicited 
|  testimonials  from  people  who   have   used   the 
White  Cross  Electric  Vibrator  and  know  what  it 
has  done.    It  will  do  the  same  for  you. 

PARALYSIS  TREATED  BY  VIBRATION 

Lpon  the  request  of  my  sister,  who  urged  me  to  use  her  great 
Electric  Vibrator  on  my  son  when  I  was  thoroughly  hopeless  of 
his  cure  from  physicians'  treatment,  I  write  you  this  recom- 
mendation. My  son  is  16  years  old,  and  eight  months  ago  be- 
came paralyzed  from  the  after-effects  of  diphtheria.  He  was 
so  badly  afflicted  that  his  arms  and  limbs  were  twisted  out  of 
shape  and  was  confined,  all  doubled  up,  in  his  bed.  Medicine 
and  attention  did  no  good,  and  I  had  become  discouraged  in  all 
ways.  After  treating  first  his  spine  at  the  base  and  then  his 
limbs  with  your  vibrator  he  felt  such  relief  that  I  kept  up  the 
treatment  regularly,  with  the  result  that  we  soon  had  him 
around  in  a  wheel  chair.  Next  he  was  going  around  on 
crutches,  and  now,  after  three  months'  treatment,  he  is  going 
around  with  a  cane  and  will  soon  be  entirely  cured. 

3122:indiana3Ave.,  Chicago.  MRS.  C.  KNIGHT. 

WHAT  A  DOCTOR  SAYS 

I  have  received  your  Vibrator,  and  to  say  that  I  am  well 
pleased  with  it  is  not  enough.  I  wish  I  could  tell  every  physi- 
cian just  how  bad  he  needs  one  in  his  office.  I  am  sure  he 
would  not  hesitate  to  place  his  order  for  one  at  once. 

Longmont,  Colo.  DR.  W.  H.  EASTER. 

VIBRATOR  BEST  FOR  RHEUMATISM 

My  husbind  uses  your  vibrator  for  rheumatism  and  says  he 
never  had  anything  so  good  in  all  his  experience.  I  would  not 
i>e  without  it  myself,  as  I  find  it  is  good  to  relieve  stomach 
pains,  back  ache,  and  besides  1  continually  use  it  for  face 
massage.  I  used  to  go  down  town  for  that,  while  now  I  save 
the  money  and  the  time,  besides  being  comfortable  in  my  own 
home.  MRS.  S.  H.  BROWN. 

2935  Vernon  Ave.,  Chicago,  111. 


The  secret  of  the  ages   has   been   discovered 
Vibration. 

Great  scientists  tell  us  that  we  owe  not  only  our 
health  but  even  our  very  life  to  this  wonderful  force. 

Vibration  gives   life   and  vigor,   strength   and  joy 
to  everyone. 

Vibration  is  the  most  marvelous  curative  agent  known.  It  is  the  rem- 
edy provided  by  Nature  for  all  illness  and  disease.  It  cures  like  magic. 
Simple,  sure  and  inexpensive — it  banishes  drugs  and  doctors  forever. 

The  White  Cross 
Electric  Vibrator 
On  Free  Trial! 

This  wonderful  instrument  gives  you  the  three 
greatest  natural  curative  forces  in  the  world — 
Vibration,  Faradic  and  Galvanic  electricity. 

We  want  to  prove   to  you   at  our  expense  what  the  great 
White  Cross  Electric  Vibrator  will  do  for  you.    We  want  you 
to  actually  feel  its  invigorating,  health-giving  thrill  coursing 
through  your  own  body.  Wewantyou 
to  see  for  yourself  how  quickly  it  re- 
moves pains  and  aches — how  marvel- 
ously  it  cures.  AVe  take  all  the  risk. 

Cures  These 


Here  is  a  Picture  of  the  wonderful 
WHITE  CROSS  ELECTRIC  VIBRATOR, 

the  only  vibrator  in  the  world  which  combines  the  three  great 
forces  of  Vibration,  Galvanic  and  Faradic  Electricity.  This  is 
the  very  same  machine  which  has  cured  thousands  of  cases 
which  had  been  given  up  by  the  best  physicians  as  incurable. 
Read  the  letters  above,  then  send  the  free  coupon  at  once. 


Rheumatism,  Headache, 
Backache,  Constipation, 
Kidney  Disease,  Lumbago, 
Catarrh,  Scalp  Diseases, 
Skin  Diseases,  Deafness, 
Weak  Eyes,  General  Debil- 
ity, Nervousness. 


A  Vibrating  Ghair  Free 

With  the  White  Cross  Vibrator  you  can  make  a 
perfect  vibrating  chair  out  of  any  chair.  A  chair 
which  will  give  you  the  same  results  as  the  kind 
used  in  the  biggest  hospitals  and  sanitari- 
ums. You  cannot  do  this  with  any  other  vibra- 
tor in  the  world.  Swedish  Movement  right 
in  your  own  home.  You  can  give  yourself  the 
very  same  treatments  for  which  specialists  and 
sanitariums  charge  from  $2.00  to  $3  00  each. 
The  nervous,  irritable,  worn-out  man  or  woman 
will  obtain  quicker  and  more  permanent  benefit 
from  a  few  minutes  each  day  in  the  vibrating 
chair  than  from  hundreds  of  dollars  worth  of 
medicines.  


This  Valuable  Book,  "Health 
ana  Beauty/'  NOW 
SENT  FREE 


This  wonderful 
book  describes 
the  human  body  in  health  and  disease  so 
plainly  and  clearly  that  anyone  can  un- 
derstand.   It  tells  how  to  get  healthy  ana 
beautiful  and  how  to  keep  so.     This  book 
tells  you  what  vibration  will  do  for  you  and 
how  you  can  get  the  White  Cross  Elec- 
tric Vibrator  sent  right  to  your  home 
for  an  actual  free  trial. 

SIGN  this  COUPON 

Get  this  valuable  free  book  at  once.  No  matter  how 
healthy  you  may  be  now,  the  time  will  como  when  you 
will  need  this  book  badly.  It  may  save  your  ^^^ 
life  or  the  life  of  some  of  your  loved  *  '^m 
ones.  Learn  all  about  our  offer —  X^ 
the  most  astounding  and  generous  /♦ 
offer  ever  made.  Don't  wait,  w  A' 
Don't  delay.  Sign  the  coupo 
NOW! 


f/  LINDSTROM 
"Ay  SMITH  CO., 

fst/     253  La  Salle  St.. 

fa 


Dept.  1404 
CHICAGO,  ILL. 


LINDSTROM 
SMITH  CO.,       *& 

253  LaSalle  Street,  g&/     Without  obligations  on  mo  please 

»Jy  /      Bond    mo    free     your     special    re- 

T/       duced  price  offer, free  Book  on  Health 

and  Beauty,   treatment  of    disease  by 

Titration  and  electricity,  and  complete 

catalog. 


Dept.    H04 

CHICAUU,     /J 


& 


Name. 


Address 


fit 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 
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A  Message  of  Thanks 

We  desire  to  express  to  the  exhibitors 
and  all  who  were  in  any  way  interested 
in  the  Fifth  Annual  Electrical  Show 
which  has  just  closed  in  Chicago,  our 
thanks  for  their  co-operation  in  making 
it  the  f  nest  and  most  successful  electrical 
show  in  the  history  of  the  industry. 

The  Electrical  Trades  Exposition 
Company,  will  in  the  future,  continue  to 
exploit  electrical  exhibitions  with  the  idea 
in  view  of  furthering-  to  the  Electrical 
Trade  and  the  general  public  the  won- 
ders and  scientific  advancement  that 
the  electrical  industry  is  constantly 
achieving. 

The  Sixth  Annual  Show,  which  will 
be  held  the  last  two  weeks  of  January, 
1911,  will  be  greater  than  ever  before, 
and  already  exhibitors  have  made  reser- 
vations of  space. 

Have  you  reserved  yours? 


ELECTRICAL  TRADES  EXPOSITION  CO. 

115  Dearborn  Street 
CHICAGO,  ILLINOIS 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 
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WHO  ELSE  WANTS  THIS  DOLLAR  BOOK  FREE? 

Our  1910  Book— Newer  Styles  — Lower  Prices 


SEND  NO  MONEY— NO  STAMPS 

Simply  mail  us  the  coupon  printed  below.  Or  write; 
us  a  postal,  if  you  prefer.  We  will  then  mail  you  this 
great  book,  now  fresh  from  the  presses,  picturing 
more  than  3,000  new-style  things  for  the  home.  A  part 
of  the  pictures  are  in  actual  colors.  This  book  shows 
a  greater  variety  of  Furniture,  Carpets  and  House- 
furnishings  than  is  shown  in  any  retail  store  m 
Chicago.  On  each  article  it  quotes  a  price  lower  than 
vou  ever  saw.  It  shows  the  newest  creations  in 
furniture,  draperies,  etc.  And  it  offers  you  credit  on 
everything.  Have  whatever  you  want,  at  our  lowest 
cash  prices,  and  pay  us  a  little  each  month. 

WE  TRUST  YOU  FOR 


SAVING  OF  15  TO  SO  PER  CENT 


Furniture 
Carpets— Rues 
Silverware 
Chlnaware 
Lamps— Clocks 
Refrigerators 


Sewing:  Machines 
Washing  Machines 
Pianos— 8toves 
Talking  Machines 
Baby  Carriages 
Draperies,  Etc.,  Etc* 


TO*  o-narantee  on  every  article  a  saving  of  15  to  50%.  We 
don't?efer  to  your  local  store  prices,  for  they  are  enor- 
mously nigh  We  refer  to  catalog  houses  selling  for  cash 
and  claiming  to  undersell  us.  Get  our  goods  on  trial.  If  you 
don't  find  that  we  undersell  everyone  else,  simply  send  our 
Joods  back.  Ask  others  to  send  goods  on  approval,  as  we 
do,  and  keep  those  which  cost  the  least. 

CAPITAL  $7,000,000 

Ttite  Ja  thelareest  concern  of  its  kind  In  existence.    Out 

f  combined  capfSls  $7,000,000.    We  have «M^gm«g 

.Our  mail  order  buildings  cover  six  acres  of  ground.  In i  add. 

Hon  we  own  25  mamm  oth  retail  stores,  in  the  heart  of  the 

largest  cities,  where  we  meet  the  fiercest  competition  m 

America     The  only  way  in  which  we  have  grown  to ,  th  s 

■  size  is  by  underselling  all  competition.    Now  we  dominate 

the  field.    We  control  the  output  of  scores  of  factories,  i ana 

lurMonnous  buying  power  enables  us  to  practically  fix 

SS?  £2FS££.    It  wSuld  bankrupt  any  lesser  concern  to 

attempt  to  meet  our  prices.  „.«.«,«««»•»«  «H«s. 

You  may  pay  cash  if  you  want  to.  but  we have  no fflj- 

«££?  for  cash.    You  may  as  wcllbuy  on  credit,  as  half  of 

the  world  is  doing.    You  gain  nothing  by  paying  cash. 

FOUR  FREE  CATALOGS 

Our  General  Catalog  gives  ^^M^lf^ttose: 

tions  of  everything  for  the  home-of  3.000  thing s_ like  tnese. 

Furniture.  Chinaware.  Sewing  Machines.  Carpets  Rugs. 

Silverware.  Washing  Machines.  Draperies.  Lamps.  Clocks. 

BObuyrCStboveeCataloff  shows  70  styles  of  Empire  stoves 
and  ranges,  costing  from  89c  up.    Any  one  of  these >  stoves 
will  pay  for  itself  in  fuel  saving  before  you  finish  Paying  us 
Our  Piano  Catalog  shows  the  very  finest  grades  ot 
«jur  iriano  ^i*™*"*3  w     acceDt  no  money  down,  but 
pianos,  as  low  as  5175.00.    we  fccepi  nu  «u«-sj  hook  will 
simolv  send  the  piano  and  let  it  sell  itself.     I  his  boo*  wm 
Jav?v^ou  "t  least  $100  on  any  piano  jou  want. 
•  ^Columbia  Graphoplxones  are  shown  ma  separate  cat- 
,*mcr—  all  styles  and  all   records.     We   will   sena    you  m 
Machine  with 1 12  records  on  30  days'  free  trial.  (45) 


We  sell  goods  on  credit  at  lower  prices  than  ever  were 
quoted  for  cash.  You  can  have  these  home  comforts  now 
and  begin  at  once  to  enjoy  them.  No  need  to  wait  f or  the 
money?  Simply  pay  as  you  can.  We  charge  no  interest 
and  ask  no  security.  Our  dealings  are  all  confidential 
Any  person  who  wants  to  make  home  more  attractive  is 
the  right  sort  of  person,  and  his  credit  is  good  With  us. 

OVER  A  YEAR  TO  PAY 

Pay  a  few  cents  down  on  each  dollar.  Then  take  the 
goods,  use  and  enjoy  them,  and  pay  us  a  little  each  month 
On  the  average  we  allow  a  year  to  pay.  On  pianos  two 
years.  If  misfortune  comes,  or  loss  of  work,  we  do  what 
We  can  to  help  out.  Our  whole  effort,  from  the  time  you 
first  deal  with  us,  is  to  make  you  a  permanent  customer. 
And  you  will  be.  You  will  never  buy  housefurnishings  else- 
where, and  pay  others'  prices,  after  you  once  deal  with  us. 

30  PAYS'  FREE  TRIAL 

Whatever  you  select  can  be  used  for  one  month  before 
you  decide  to  buy  it.  Every  article  is  sent  on  approval 
You  not  only  see  it.  but  use  it.  You  compare  it  with  other 
similar  articles,  and  compare  our  prices  with  others,  it 
Particle,  for  any  reason,  is  unsatisfactory,  simply  send 
it  back.  You  are  under  no  obligation.  The  month  s  use 
will  not  cost  you  one  penny. 

FACTORY  CASH  PRICES 

Cash  mail  order  houses  will  try  to  convince  you  that 
credit  costs  more  than  cash.  See  for  yourself  if  it  does. 
Get  our  catalog  and  compare  the  prices.  See  who  sells  the 
lowest.  The  fact  is.  we  sell  on  credit  exactly  as  low  as  for 
calh  Our  cash  customers  get  not  a  penny  of  discount. 
To  all  we  sell  at  factory  prices,  plus  our  one  small  proht. 
No  middlemen  of  any  kind  get  profit  on  our  goods.  Wo 
defy  any  other  mail  order  house  to  show  one  price  as  low 
as  we  offer  on  a  similar  piece. 

CUT  OUT  THIS  COUPON  ond  roarit  ^,ch 

.  .        »  r .    S.  1   ,,f    ,-iia 


please  do  it  now— before  you  forget  it 

credit  costs  you  less  thnn  cash. 


.  catalog  yoQ  wnnt. 
Let  us  prove  at  once  tha$ 


SPIEGEL,  MAY,  STERN  CO..      198  Fisk  St.,  Chicago  j 

Please  mail  me  the  catalogs  marked. 

General  Catalog.  Piano  Catalog, 

Stove  Catalog.  - — C-rapbopbone  Book. 


Name   — 
Postoflicc 


State. 


R.F.D. 


I 
I 

I 

I 


SPIEGEL.  MAY,  STERN  CO.,  *■»*  R*  st-.  Chica2» 


For  our  Mutual  Adranta*e  mention  Popular  Electricity  when  wrlttn*  to  AdrerttMW. 


POPULAR  ELECTRICITY 


Can  your  printer  equal  these  prices  ? 


500  8^x11  Letterheads   or   4-page  Note 
Heads,  on  a  good  grade  of  16-lb.  Bond  Paper 
500  No.  6  h  Envelopes  to  Match 
500  Cards,  2|x4  inches   on   good  4-ply 
cardboard — all  for 


1  will  furnish  1000  of  each 
as  above  for 


$7.75 


CASH  WITH  ORDER 

Ask  your  local  printer  to  quote  prices  on  the  same  sort  of  work  I  give 
prices  on' below.  They  include  every  item — include  my  personal  supervision 
— no  extras  unless  you  order  them,  and  if  you  do,  I'll  tell  you  in  advance 
exactly  what  they  will  cost  you. 

8-Page  Booklet 

Size  of  page  6x9,  one  color  ink,  fine  grade  paper: 

5M                "                "                "  $  31.50 

10M               "               "               "  49.25 

25M               "               "               "  108.50 

50M               "               "               "  164.50 

Additional  thousands,  each  $2.75 

Don't  think  that  because  my  prices  are  so  much  lower  than  his  that  I 
have  cheapened  the  quality  of  my  work.  Just  a  penny  postal  will  bring  you 
samples — proof  to  the  contrary. 

C.  E.  KIMBALL,  Vice-President  and  General  Manager 

The  Clinic  Publishing  Company 

4741  E.  Ravenswood  Park,  Chicago 


Every  Up-to-Date  Concern  Uses  More 

or  Less  Loose-Leaf  Stuff 


10-DATS 
FREE 
TRIAL 


We  want  to  send  you  the  latest-thing-in-led gers 
outfit  on  10-days'  free  trial,  charges  paid. 


They  use  it  because  it  pays  them  to  do  so,  and  the  nearer 
right  it  is  the  better  it  pays. 

That's  our  business — nothing  else — and  we  know  the  game. 
We  make  sheets  for  all  binders  and  binders  for  all  sheets  and 
we  do  it  right— right  goods  at  right  prices,  quality  and  service. 
You  want  to  be  shown.  Give  us  a  chance  and  we'll  show  you. 

The  Greatest  Scoop  Ever  Made 
in  Aluminum  Round  Back  Led- 
ger Binders  was  when  Tengwall 
Invented  the  Automatic  Lock 


Among    the    Forms    and    Systems    Which    Are    Our    Specialties,    We    Mention    the    Following    Binders    to    Fit: 

Ledger  Leaves  6.     Monthly  Statement  Systems  n.     Requisition  Systems 


Uniform  Bills  of  Lading 
Billing  &  Charge  Systems 
Purchase  Systems 
Order  Systems 


7.  Record  of  Invoices  Payable 

8.  Record  of  Checks  Drawn 

9.  Record  of  Cash  Received 
io.  Record  of  Bills  Pavablc 


ii. 

12.  Bank  Statement 

13.  Duplicate  Check  Voucher 

14.  Warehouse  Receipt  System 

15.  Duplicate  Remittance   Letters 


These  are  not  cut  and  dried  outfits,  but  ideas  which  we  are  prepared  to  adapt  to  vour  business.      Write,  say  what  you  want 
(we've  got  it  or  can  make  it  for  you)  and  full  details  will  be  given.  ' 

Buy    direct   from   our    factories,    get    "good   stuff,"    and    save   your    money.     Illustrated    Catalog   on   request. 

Write  using  your  business  letter-head  and  saying  where  you  saw  this  adv.,  for  our  booklet— "How  to  Save  Money  in  Your 
Bookkeeping  Department.  J 

THE   TENGWALL   COMPANY 

Originators,    Devisers    and    Manufacturers   of    Loose    Leaf    Systems 
4742  E.  Ravenswood  Park,  CHICAGO,  U.  S.  A.  27  Thames  Street,  NEW  YORK,  U.  S.  A. 
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POPULAR   ELECTRICITY 


ECONOMIC 
PRODUCERS 

FOR  POWER  OR  FUEL 


Principal  Features— 

3i     -::;;;- — No  valves  :o  adjus:. 

Automatic  air  and  water  vapor  control  for  different 

loads. 
Rich  gas  immediately  upon  the  start  of  the  engine. 
Radiation  losses  reduced  to  a  minimum. 

re  overload  capac: 
Superheat  ed  air  and  wat  er  vapor  supplied  t  o  t he  fuel 
:o  clean  and  examine — CLEAX  GAS. 

COMPLETE  POWER  PLANTS  — Catalog  Free 

DORNFELD-KUNERT  CO.,  Inc. 

Watertown,  Wisconsin 


HERE'S  THE  ANSWER 

To  your  "Wireless"  Questions 

and  by  the  best  authorities 

on  the  subject. 

Includes,  in  addition  to  "Wireless  Telegraphy 
Made  Simple,"  in  five  parts,  by  Victor  H. 
Laughter,  '-Wireless  Telephone  Receivers"  and 
"Construction  of  a  Wireless  Transformer," 
Alfred  P.  Morgan,  and  "How  to  Make  a  Polar- 
ized Relav." 

ALL  FOR  25  CENTS 

This  entire  series  of  articles  appeared  in  issues 
of  Popular  Electricity  now  out  of  print.  They 
contain  just  the  information  necessary  for  the 
construction  and  operation  of  simple  wireless 
uipments,  in  plain,  simple  language  within  the 
comprehension  of  any  amateur. 

We  have  revised  and  printed  them  in  book 
form,  fully  illustrated,  with  wiring  diagrams  and 
wireless  codes,  which  will  be  immensely  helpful 
to  you  in  your  work. 

PRICE.  OXLY  25c.  PREPAID 
The  edition  is  limited,  so  send   in  your  order  at  onct. 

POPULAR  ELECTRICITY  BOOK  DEPT., 


MONADNOCK  BLOCK, 


CHICAGO,  ILL. 


Pay  as  You  are  Able 


Get  Our 

Big  . 
Book 


Send  us  a  postal  now,  for  a 
free  copy  of  Woolf  sine,  mag- 
nificent new  Encycl   j    edia  of 
Fashions,     which    fully   illus- 
and    describes    hun- 
eds   of  the  very   latest 
es  for  men's  and  wo- 
men's wear.     Shows  ex- 
;  rtly  what  the  very  swell- 
e~:    i:v  people  are  wear- 
Helps  you 

Dress  Like  the 
Best 


Tells  you  ho^  tc   gel 

beau     i  f  u  1  ,    stylish 

clothes  on   credit;    gves 

--!'"--■; ""-'---"-"--- '--  v-— • 

Illustration  shows  iust  one  of  the 

•    we  offer — all  mag- 

Jilored  and  priced  at  the 

lazing  saving  in  cost.     V  rite 

:;     rocky.      Select   whatever 

ant  from  the  many  magnificent 

-  z.  -    - 

Send  No  Money 

with  your  order.  Remember,  saris:  - 
Alrt  *  A  rTl  E""\  ~  ti on  is  guaranteed.  We  give  you 
olZ  ""    l-Hfc  six   months   to  pay  for   -~h- 

youpur  x  You  don  t  have  to 
give  any  security,  and  we  charge  you 
no  interest.  '  Nobody  will  know 
ing   on  credit.      '. 

transaction  is   strictly    confidential,    between  you  and  us. 

Think  of  the  great  convenience  of  having 

One-Half  Year  to  Pay 

;       vour    ru-chises     i.- i    ;e:::ng    :'r.e  r~.:y.   :'.:s:   splendidly 
"-— ents.  at  prices  so  exceedingly  low. 
c^orl  *n   r>iU  fre*>  hook  immediately  ard  don't  buy  anything 
e'se  till  it  comes.      Lest  you  forget  it.  WRITE  NOW. 

Woolf's  Incorporated 

Dept  245.  Douglas  Park  Station.                        CHICAGO.   U.   S.  A. 
The  World's  Larre-st  Sail-Order  Credit  F»taol.»hnient 
Caution  —  Tf~e  nave  no  agent*  or  local  representatives 


$50  WEEKLY  PROFIT  $50 


This  is  what  hundreds  '     '  :~ 

are  eartrng.    There  is  no  reason  .      .   you 
cannot  do  the  same.     Become  an  op-, 
of  the 

WONDER  CANNON  CAMERA  ■ 

7  king  op-. 

por.ur.r.ies    in    thi 


arr. 


us  man  will  not  overtook. 


The  Canron  Camera  makes  eight 
finished  photj  buttons  in  one  minute, 
ready  to  wear. 

Positively  no  Exptrienc*  Neosjary 

■  Detaiie  '.  -    accompany 

a  nt**,  wh'.rh  vfll  enable  you  to  learr.  the  business  in  about  30  minutes- 
nm  V    to  5 'eitoslMttUs  Wf  ■oneymak     j  less. 

Oi'LI      >^3  s  jor  complete  out-.:  consisting  of  Wonder  Cannon 

Camera,  tripod  and  supplies  for  making  WO  finished  photo  buttons 
-      -  -  [or  1  :s  and  15  ce    is  c.;h. 

'  The  Wonder  Cannon     l-ay*  gets  the  big  money  at  fcurs   picnics. 
rals.  or.  strr,:  -=  people  gather. 

Write  today  tor  out  Free  Catalogue. 

CHICAGO  FERROTYPE  CO..  Dept   103.  CHICAGO,  ILL. 


Preserve  your   last   twelve  issues  with  a  new 
PATENT    BINDER    which^  you  can  .obtain 
by  sending  us    75  cents. 
Popular  Electricity  Pub.,  Co.  Chicago 
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Hear  Whispers 

WIRELESS  TELEPHONES 
FOR  THE  EARS 


Deaf  People  Now  RHEUMATISM 


They  make  the  Deaf  hear  distinctly. 

They  are  out  of  sight  when  worn.     Wilson's  Ear  Drums 
are  to  weak   hearing  what   spectacles  are  to  weak  sight 

They  are  sound-magnifiers,  just  as  glasses  are  sight- 
magnifiers. 

They  rest  the  Ear  Nerves  by  taking  off  the  strain — the 
strain  of  trying  to  hear  dim  sounds. 

And  they  can  be  worn  for  weeks  at  a  time,  because  they 
are  ventilated,  and  so  soft  in  the  ear  holes 
they  are  not  felt,  even  when  the  head  rests 
on  the  pillow. 

These  little  telephones  make  it  easy 
for  a  Deaf  person  to  hear  weak  sounds, 
just  as  spectacles  make  it  easy  to  read 
fine  print.  And  the  longer  one  wears 
them  the  better  the  hearing  grows.' 
Because  they  rest  up,  and  strengthen 
the  ear  nerves. 

By  making  the  sounds 
louder,  it  is  easy  to  under- 
stand without  trying  and 
straining.  They  make 
Deaf  people  cheerful  and 
comfortable. 

Wilson's  Ear  Drums 
make  sounds  strike  hard 
on  the  center  of  the  hu- 
man ear  drum,  instead  of 
spreading  out  weakly  all 
over  the  surface.  -t\ 

Deafness  from  any  cause,  earache,    V 
buzzing  noises  in  the  head,  raw  and 
running  ears,  broken  ear  drums,  and 
other  ear  troubles,  are  relieved  and 
cured  by  these  little  wonder-workers. 

A  sensible  book,  about  Deafness,  tells  how 
they  are  made,  and  has  printed  in  it  letters 
from  hundreds  of  people  who  were  deaf  but 
who  now  hear. 

Clergymen,  Lawyers,  Physicians,  Telegraph  Operators, 
Trainmen,  Workers  in  Boiler  Shops  and  Foundries — tell 
how  their  hearing  was  brought  back  to  them,  almost 
instantly,  by  the  proper  use  of  Wilson's  Eae  Drums. 

This  book  has  been  the  means  of  making  326,000  Deaf 
people  hear  again.  It  will  be  mailed  free  to  you  if  you 
merely  write  a  post  card  for  it  today.  Get  the  free  book 
for  proof.  You  owe  it  to  yourself  and  to  your  friends  to 
learn  how  to  be  well. 

Write  for  it  today  to  the  Wilson  Ear  Drum  Co.,  902 
Todd  Building,  Louisville,  Ky. 


Eyeglasses  Not  Necessary 

_  That  the  eyes  can  be  strengthened  so  that  eye  glasses  can  be 
dispensed  with  in  many  cases  has  been  proven  beyond  a  doubt  by 
the  testimony  of  hundreds  of  people  who  publicly  claim  that  their 

eyesight  has  been  restored  by  that  wonder- 
ful little  _  instrument  called  "Actina." 
"Actina"  is  a  reliable  remedy  for  sore  and 
(granulated  lids,  iritis,  cataracts,  etc.,  with- 
out cutting  or  drugging.  Over  85,000 
"Actinas"  have  been  sold,  therefore 
"Actina"  is  not  an  experiment. 

"Actina"  is  absolutely  safe  to  use.  Every 

member  of  the  family    can  use    the    one 

instrument  for  any  form  of  disease  of  the   Eye,    Ear,    Throat    or 

Head.     One  will  last  for  years,  and  is  always  ready  for  use.     It 

will  be  sent  on  trial,  postpaid. 

Send  your  name  and  address  to  the  Actina  Appliance  Co.,  Dept. 
315  N,  811  Walnut  St.,  Kansas  City,  Mo.,  and  you  will  receive, 
absolutely  FREE,  a  valuable  bo:>k — Prof.  Wilson's  Treatise 
on  Disease. 


Let  m®  send  you  a  Dollar's  Worth 

of  the  Great  Michigan  External 

Remedy    Which    is    Curing 

Thousands  to  Try  Free 

JUST  SIGN  AND  MAIL  MY  COUPON 


FREDERICK  DYER,  Corresponding  Sec'y 

Let  us  cure  your  Rheumatism  (no  matter  where 
located,  how  severe,  or  whether  it  is  chronic,  acute, 
muscular,  sciatic,  lumbago  or  gout)  with  our  power- 
ful, yet  harmless,  Magic  Foot  Drafts.  They  have 
even  cured  cases  of  30  and  40  years'  standing  where 
baths  and  doctors  and  medicine  failed. 

Just  sign  and  mail  the  coupon  below.  Return  mail  will 
bring  you  prepaid  a  regular  $1  pair  of  Magic  Foot  Drafts, 
the  great  Michigan  cure  for  every  kind  of  Rheumatism — 
chronic  or  acute — muscular,  sciatic,  lumbago  or  gout — 
To  Try  Free.  Then  if  you  are  fully  satisfied  with  the 
benefit  received  send  us  One  Dollar.  If  not,  keep  your 
money.  You  are  the  judge,  and  we  take  your  word. 
We  know  what  Magic  Foot  Drafts  are  doing,  for  we  send 
them  every  where,  and  wait  for  trademark  y: 
our  pay  until  the  work  is  done, 
Let  us  send  you  a  pair.  Val-/ 
uable  illustrated  booklet  free' 
with  the  Trial  Drafts.  Send 
no  money — just  the  coupon. 
Do  it  today — now. 


.This  $  1 .00  Coupon  Free. 


Good  for  a  regular  $1.00  pair  of  Magic  Foot  Drafts  to 
be  sent  Free  to  Try  (as  explained  above)  to 

Name 

Address 

Mail  this  coupon  to  Magic  Foot  Draft  Company,  440F 
Oliver  Bldg.,  Jackson,  Mich. 


"THE  TELEGRAPH  INSTRUCTOR" 

by  C.  M.  Dodge.  One  of  the  best  "plain  English"  trea- 
tises on  the  art  ever  published.  For  beginners  or  practical 
men.  260  pages.  Full  illustrated.  Cloth  covers.  Prieo), 
postpaid,  $1.00.  FREE  for  two  paid  yearly  subscriptions 
to  POPULAR  ELECTRICITY. 

POPULAR  ELECTRICITY,  look  Dost.  Montdnoek  Block,  Chicago,  III. 
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9     INSTRUCTION    BUILDING      ^ 


The  Best  Training  School 

for  Electricians 

For  more  than  18  years  the  International  Correspond^ ^^^  ?£ 
have  been  teaching  to  electricians  the  ™*»°*^  Courses  are 

are  the  best  training  schools  in  the  world  for  ele™f  ^^d    he  problems  common 
first  prepared  by  practical  ^n-men  that ^  have  met  and  sol  p^^  ^  ^ 

to  every-day  work-and  then  rewritten  by  L  C.  jj-  e*Pen '  F  (2)    Each  L  c.  S. 

the  man  having  to  get  his  technical  trammgm  odds  and  ^.^ 

Course  is  prepared  to  qualify ^^^t^™t  follow.      (3)    L  C.  S.  Courses 
what  is  necessary  to  equip  them  for  the  work they  &  ^.^ 

are  easy  to  learn,  easy  to  remember,  and  easy  to  app     ,  tney 

direct  way  that  drives  home  ^.^^^f^not  reCeive  upward  of  300  voluntary 
Not  a  month  goes  by  in  which  the   I.  U  &;  ao  n  *         of  I   C    S.  Courses. 

letters  telling  of  positions  bettered  and  earnings  increased  through  s tud >  of  I 

During  December  the  number  was  409.  In  a 
single  year  the  increases  in  salary  reported  by 
students  of  the  Schools  have  amounted  to  more 
than  Two  Million  Two  Hundred  Thirty  Thousand 

Dollars. 

The  I.  C.  S.  can  better  your  position, 
increase  your  pay,  brighten  your  future  No 
matter  where  you  live,  what  you  work  at, 
how  little  spare  time  you  have,  nor  how  lim- 
ited your  means— there  is  an  I.  ( '■  S.  way  for 
you  To  find  out  all  about  it  will  cost  you 
nothing  and  place  you  under  absolutely  no 
obligation  whatever.  Just  mark  and  mail 
the  attached  coupon.  Don't  put  it  off  until 
"after  a  while."     Mail  the  coupon  NOW. 


#        *        W       ■*        w        -         - 

International  Correspondence  Schools 

Box  1102,  Scranton,  Pa. 


before  which  1  have  marked  A 
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♦ 
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♦ 
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Electrical  Engineering 
Electric-Lighting  Supt. 
Electric-Railway  Supt. 
Electrician 
Electric  Car  Running 
Electric  Mach.  Designer 
Dynamo  Foreman 
Dynamo  Tender 
Wireman 

Telegraph  Engineer 
Telephone  Engineer 
Civil  Engineer 


Mechanical  Engineer 

Mechanical  Draftsman 

R.  R.  Construe.  Eng. 

Mining  Engineer 

Architect 

Contractor  and  Builder 

Plumbing  &  Heat'g  Con. 

Architectural  Draftsman 

Chemist 

Bookkeeper 

Ad  Writer 

Civil  Service  Exams. 


«  Name 


*  Street  and  No. 

♦ 

'   Citu- 


State 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Adrertlier.. 


POPULAR  ELECTRICITY 


10  DAYS  FREE  TRIAL 


We    will    ship    you    a 
"RANGER"  BICYCLE 

SrJffJro^t^ 

IQW  FACTORY  PRICES  ^ll!!1^6  hi??est  ^rade  bicycles  direct  from  factory  to  rider  at 
glSt^^^h^S^flo^^!  than  °heaP  mail  °rdCr  bkyCleS;  alS°  reliable  -^- 

RIDER  AGENTS  WANTED  *a  e*ch  t°wn  and  district  to  ride  and  exhibit  a  sample  1910  "Ranger"  Bicvcle 
I'd  thelhJSSlJ-  n«  a^  r?    furnished  by  us.    You  will  be  astonished  at  the  wondtrfLuylow  p%£ 

fnr  n»r  1  I  >  PJ-  P°S~~n~ and  &***  offer  we  will  S™  on  the  first  1910  sample  going  to  your  town.  Write  at  nnr« 
S Kf  f^  ■  °°  N?JkBU,Y  a  bicycle  or  a  pair  of  tires  from  anyone  at  any  price  until  you  receive  our  *ataWuf 
atluh^o,?rnr°W7nCnHndliner?1^rlPS'  BICYCLE  DEALERS,  you  can  sell  our  bicycles  under  your  own  name  pfcte 
at  double  our  prices.    Orders  filled  the  day  receved.    SECONDHAND  BICYCLES— a  limited   nnmir  J™  ;V^JLk 

InbOl   COAST  ER  BRAKE  f.etfrw^eI,s-innertu,bes'.lamPS.cyclometers>partsl  repairs  and  everything  in  the  bicycle 
fcbeau^y.us?a't^ 

.tNow.  MEAD   CYCLE   CO.   Dept.C234     CHICAGO,  ILL. 


Goehst    Insulation 
Cutter 


Price 

$5.00 

Send  for  Pamphlet 


Saves 

3 
Time 


Mathias  Klein  &  Sons,  station  u.  3  Chicago,  III. 


Ho.45 

4'Lmmd9p''  Hmmm 
81—1 F urn mom 

**■  $49 

Deliv«r«d  Eait  of  0m»h»  w4 

Kcrth  o(  Ohio  Rinp 

Kpw  «a4  fttfiiUn  £rte» 


We  will  deliver  a  complete  heating 
equipment  at  your  station  at  factory 
prices  and  wait  for  our  pay  while  you 
test  it  during  60  days  of  winter  weather. 

The  entire  outfit  must  satisfy  you  or 
you  pay  nothing.  Isn't  this  worth  looking 
into?  Could  we  offer  such  liberal  terms 
if  we  didn't  know  that  the  Hess  Furnace 
excels  in  service,  simplicity,  efficiency, 
economy? 

We  are  makers— not  dealers— and  will 
save  you  all  middlemens*  profits.  No  room 
for  more  details  here.  Write  today  for  free 
48-page  booklet  which  tells  all  about  it. 

Your  name  and  address  on  a  iost  card 
is  sufficient.  (~- > 

HE9S*  912  Taeoma  Bldg.,  Chicago 


Broken  Articles 
Made  New 

IF  you  have  any  broken  articles 
which  are  made  of  "cast  iron" 
and  have  given  you  good  service, 
why  throw  them  away  when  you 
can  repair  them  in  a  few  minutes 
time,  and  you  have  your  article 
as  good   as  new    by   the   use   of 

C  R  U  Brazing  Salt 

The  operating  is  so  simple  anyone  can  do 
it.  First  you  clean  the  article  thoroughly, 
then  fasten  together  at  the  break  by  bind- 
ing wire,  then  place  it  in  the  fire  until  it 
becomes  a  cherry  red  heat,  throw  on  some 
brass  filings  on  the  break  together  with  some 
C  R  U  BRAZING  SALT  and  your  article 
will  be  brazed  or  mended,  which  makes  it 
as  strong  as  it  was  when  you  first  pur- 
chased it. 

1  lb S1.00  or  12  lbs S10.00 

Write  today  for  full  particulars  and 
Jobbers'  Proposition. 

CHAS.  R.  UEBELMESSER  CO. 
BAYSIDE,  N.  Y.,  L.  I. 


#♦' 


ST 


Hack  Saw  Frames 

Adjustable  8  to  12  inches 
GUN  METAL  FINISH  $1.00  EACH 


Your  Dealer  or 


SPECIAL  OFFER 

Return  this  advertisement  with 
your  order  and  we  will  include 
with  same  one  dozen  genuine 
"Red  Devil"  Hack  Saw  Blades 
gr  tis — this  offer  limited  to  30 
days  from  issue  of  this  mag- 
azine. 


ggfjj  &  HEMENWAY  C0>      »0  D»ane  St,  New  York  City 

For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR  ELECTRICITY 


KapEZi 


Fairbanks- Morse  Motor  Drive 

will  reduce  your  power  bills  and  give  you  ideal  service. 
No  dirt,  grease  or  idle  pulleys  or  shafting. 
FAIRBANKS-MORSE  Induction  Motors  have  shown 
the  highest  efficiency  in  many  competitive  tests. 
Built  in  sizes  from  \  to  200  H.  P. 
Mention  this  publication  and  write  at  once  for  Catalog  No.  11 63  A  M. 
r^^         wAnnr        O        r*r\        481  WABASH  AVENUE 

FAIRBANKS,    MORSE    &    CO.,         Chicago  ill 


THE    BARNES    VARIABLE    SPEED 
Alternating  and  Direct  Current  Motor 

1.11      r>r\A 


1-12  and  1-8 
H.P.  The  only  high  speed, 
Single  phase,  alternating  motor 

that    absolutely     will    not 

heat. 
^gm     Armature  and  field  pieces 

are  laminated. 

Brushes  are  self-ad- 
justing. 

The  1-12  H.  P-  size  for 
all  family  washing  ma- 
chines. 

The  1-8  H.  P-  size  for 
coffee  mills,        printing 

presses,  etc. 

We  also  manufacture  a  1-1^ 
H.P  A.  C.  or  D.  C  Dental 
Motor  with  chucks  for  emery 
•wheels  and  buffing  purposes. 
All  motors  guaranteed.  Re- 
sponsible agents  wanted. 


Bargain  Prices 

On  New  and  Used 

Electrical  Machinery 


BARNES  MFG.  CO.,  Susquehanna,  Pa. 


We  Buy,  Sell,  Rent,  Trade  and 
Repair  Electrical  Machinery. 
Our  Stocks  are  Large,   Prices 

Low  and  our  Used  Machinery  is  as  Good  as  New. 

Write   for  Bargain  Booklet  Number   Thirty. 

Tell  us  what  you  have  and  what      y^T' 

you  need.  We  can  interest  you. 

The  F.  BISSELL  COMPANY 

226-230  Huron  St.,  TOLEDO.  O. 


Do   You   Want   Electric    Light   or   Power   for 
Your   Country  Home   or   Farm  / 

If  you  are  out  of  reach  oi I  central  sMon  S^£ 

to  install  a  gas  engine  el erct"c  °^fit.  either  w    n  ted_ 

Alamo  ^Storing  C~.  73  South  St.,  Hillsdale,  Mich. 


"THE  STRELINGER" 

pn.  more  than  12  years  "THE  STRELINGER,"  the  old  reliable  4- 
CycU S  SSfttaS stood  ^r  the  best  in  Marine  Gasoline  En,,nes 

A  distinct  success,  tirst  Uuality  in 
material  and  workmanship  from  fly 
wheel  to  propeller.  The  MOST  RE- 
LIABLE, DURABLE  and  ECO- 
NOMICAL Marine  Motor  made. 
The  engine  that  ALWAYS  MA  K  ES 
GOOD,  because  it  is  built  riv.dit. 
Famous  for  endurance.  Customers 
who  boughtthe  lirst  engines  write: 
"It  is  as  good  today  as  the  day  it 
was  purchased,  always  goes,  and 
never  gives  any  trouble;  have  net 
spent  a  dollar  for  repairs."  That  is 
the  engine  you  want. 

January.  1910,  we  purchased,  the 
United  Manufacturing  Company'sPlant  and  will  continue the  roanafee- 
.        3.t»i,»"T  TTTT  P  (A  \  \T"2-Cv   '■  Marine  Motors.     W  e  can  lurnisn 

^S£SSJSHfSfSU. .Agents^ -..  Send  lor  Free  Cata- 

lag  today.     Send  10c  for  a  nickel  plated  pocket  marine  compass. 

THE  STRELINGER  MARINE  ENGINE  CO. 

No.  64  Congress  Street,  East,  Detroit,   Michigan,  U.S.A 


ENGINES 


Perfection  Marine  Engines  are  sold 
under  a  guarantee  to  give  complete 
satisfaction  or  free  replacement. 

2  H.P.  $48  R°eadyetto  Install. 
You  can't  equal  them  for  power,  speed. 
efficiency,  simplicity  ol  construction, 
ease  of  operation  and  quality  Of  flnlsn. 
Low  prices  p  >ssible  because  of  large  - 
output.  All  sizes  2  to  25 II. P.  Hand- 
some Catalog  giving  lull  details,  free. 

"WcMLLE  PERFECTION  MOTOR  CO. 
A 1 9  Amsterdam  Ave.        Detroit,  Mich. 


SenJfoTour  HandsomeBoat  and  Engine  Book,  Mailed  FREE 

~  .....      *r  o....: „  I  o.,„  A  n,  Fnaine  until  you  see  our  Handsome  Book  A 


Just  like  a  30- Footer 

only 
smaller. 


Do  not  think  of  Buying  a  Launch  or  Engine  until  you  see  ou, Jl*^  °™  £ook 
WHICH  EXPLAINS    FOUR  WONDERFUL    LAUNC         BAR 


Only  $121  for  this  complete  16-ft.  Launch 
—3  H  P.,  guaranteed  self-startinpr  Engine, 
weedless  and  Wheel  Rudder.  Result  of  30 
years'  experience.  Money  back  if  not  as 
reDresented    Write  for  free  catalog  today.   , 

*P  Special  proposition  to  agents  for  a  limited  time  only. 

C  T.Wright  Engine  Co.,  3301  Canal  Street.  Greenville,  Mich 

For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


Special  Bargains  in  WECO 
reversible,   self-starting  en- 
gines to  thosebuildingor  buy- 
ing their  own  Hulls.     En- 
gine controlled  by  one  lever 


POPULAR  ELECTRICITY 


This  is  the 


It  is  yours 


I ililillli Ill] 

IlllNrMinilMIIIIIIIHIIljririii.lllllill'llllliniUlllniiiilllH 


ARISTO  MOTOR 

For  only  $1.00 

This  electric  motor  is  the  most  beautiful  and  powerful  for  its  si7e  thprp  i«  rm  th0  -nno^  „* 
It  is  cast  solid,  no  cheap  material  used  on  it.  The  metal  parts  are  Slv  omJtnZJ^A 
makes  a  very  beautiful  looking  machine.  The  motor  runs  on  one  <1rv  hffiE?™ +  and 
more  cells  of  battery  will  give  wonderful  power  and  speed This  is  just  thfmotb  S,  *«„? 
will  drive  any  kind  of  toy  machinery.  You  will  like  it,  as  hundreds  of  others  do  C  3p  S' 
tions  with  every  motor.  Money  refunded  if  not  satisfactory .Send 20  cents' for  Postll? 
ARISTO  COMPANY,  2514  N.  Halsted  St.,  Chicago,  HI  PostaSe- 


ASdinrfcl    AX/lfVllM      Ifo^klf      J^e   are   XX _  chapters   in  all,  XIX  carrying  you  from  the 
UUiUUl      Y¥    iLlllil     1  iSCll        ^damental  principles  of  electricity  on   through  the  various 

....  branches  to  a  point  where  the  careful  student  comprehends  the 

complete  designing,  care  and  operation  of  a  dynamo  or  motor,  and  I  chapter  on  electric 
automobiles .outlining  their  construction,  care  and  operation,  and  all  about  storage 
batteries  and  how  to  handle  them  Each  subject  is  carefully  written  and  to  the  point 
Alter  a  student  studies  a  subject,  he  is  questioned  on  that  subject  in  such  a  manner  as  to 
pring  clearly  to  his  mind  the  pomts  he  needs  to  know  regarding  same.  A  DICTIONARY 
in  back  of  book  will  enable  him  to  learn  the  meaning  of  any  electrical  word,  term  or 
phrase  used  in  this  book,  as  well  as  hundreds  of  others  in  common  use  All  reouired 
tables  Decessary  m  the  study  are  in  it.  v.Huucu 


TABLE    OF 

Chapter 

I — Wiring. 

II — Electric  Batteries,  Electro  Plating. 
Ill — Magnetism. 
IV— The  Magnetic  Circuit 

V — Magnetic  Traction. 
VI — Magnetic  Leakage. 
VII — Energy  in  Electric  Circuit. 
VIII — Calculation  of  Size  of  Wire  for  Mag- 
netizing Coils. 
IX— Calculation  of  EMF's  in  Electric 

Machines. 
X — Counter  EMF. 
XI — Hysteresis  and  Eddy  Currents, 


SUBJECTS: 

Chapter 

XII — Armature  Reaction. 
XIII — Sparking. 

XIV— Winding  of  Dynamos  and  Motors. 
XV— Proper    Method    of    Connecting 
Dynamos    and    Motors — Self 
Excitation. 
XVI — Diseases  of  Dynamos  and  Motors, 
their  symptoms  and    how   to 
Cure  Them. 
XVII — Arc  and  Incandescent  Lamps. 
X VTII — Measuring  Instruments. 
XIX — Alternating  Current. 
XX — Automobiles. 


A  Dictionary  of  over  1500  Electrical  Words,  Terms  and  Phrases,  eivine  a  brief  meanine- 
of  all  which  are  in  common  use.  B        B  a  orie,:  meanm^ 

m.      „  .  $2.00  PER  COPY— FIFTH  EDITION— 24.000  COPIES  SOLD 

SaleTohf7b^ 

CLEVELAND  ARMATURE  WORKS,  4730  St.  Clair  Ave.,  Cleveland,  Ohio.  *»*«•■  «*  KSJ SSS2 mm 


.00  EACH 

$3.75  per  pair 


or 


The  Lowest  Priced 
High  Grade  Phone 
Hade. 

We  absolutely  guarantee 
these  'phones  to  be  me- 
chanically and  electrically 
perfect,  and  to  work  as 
long  a  distance  as  any 
battery  'phone  made. 

Instruments  are  equipped  with  push  button  and 
bell  for  signaling. 

Distance  Phones  work  depends  upon  size  of 
wire  and  number  of  batteries  used.  Good  for 
500  feet  on  two  dry  cells  per  instrument. 

C.  O.  D.  orders  accepted  if  one-hal:  of  amount 
accompanies  order. 

Shipping  weight  per  pair  is  5  lb:-. 

If  more  than  two  phones  are  required  on  a 
system  advise  us  of  your  requirements. 

EMPIRE  ELECTRIC  WORKS 

1174,  Bridgeport,  Ct. 


The  Guaranteed  Cell 


Guaranteed  for  *•' 
Open  circuit  >NorK 


Oiii. 


*E6  ' 

drybattery 


?*m 


A    for  Ignition   . 
^"^h  Amperage 


FORIGNITION 

AND  ALLWORif  requiring! 

HIGH  AMPERAGE 


*&m* 


DRYBATTERY 


rrTjJT 


POSITIVELY  GUARANTEED 


OPEN  CIRCUIT  WORK 


The  list  of  satisfied  "Red  Seal"  customers  is  growing 
larger  each  day.  A  trial  is  assuring;  a  comparative  test 
with  other  makes  it  convincing  that  our  "satisfaction 
guaranteed"  cells  will  do  all  we  claim  for  them. 

Catalog  24  E  for  the  asking. 

Manhattan  Electrical  Supply  Co. 

New  York,  17  Park  Place  Chicago,  188  Fifth  Avenue 


AMERICA'B  GREATEST  REPAIR  WORKS 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR   ELECTRICITY 


ELECTRICAL  TOYS  M  BOYS 


Scientific  ELECTRICAL    Novelties 

Practical,  Complete,  Durable,  Harmless 


"P  VERY  boy 


MEN-TEL 

Wireless  Dry  Battery 

CPECIALLY  designed 
^  and  constructed  to 
meet  all  battery  require- 
ments of  Wireless  Tele- 
graph and  WIRELESS 
Telephony  apparatus. 
Worth  their  weight  in 
specie  to  all  students  of 
this     marvelous     science. 

SENT  TO  YOU 
DIRECT 

The  MEN-TEL  Wirelecs 
is  different  from  any 
other  Dry  Cell.  For- 
warded direct  to  you. 

Price  35  cents  or  SIX 
for  $2.00. 
Write  today  for  Circular  11 

The  Men-Tel  Wireless  Battery  Co. 

CINCINNATI.  OHIO 


WIRELESS 


w  cistf 


^"WHMDTEIEPHQK^ 
;    price  35  C 

i.  """JMCTUSEO    0UL<  *1 

:      ,v<INNATI-,OHKM  * 


a  the  country  can  easily  own  a  railroad. 
Costs  little  and  pays  big  dividends  in  fun.  Our 
Models  of  Locomotives,  Trains,  Trolley  Cars, 
Dynamos,  Lamps,  etc.,  are  practical  and  durable 
inventions.  Equipped  with  dry  batteries,  no  acids 
or  liquids  used,  perfectly  safe  and  harmless.  Elec- 
trical toys  instruct  as  well  as  amuse. 

Catalog  B,  fully  illustrated,  quoting  low  prices— SENT  FREE. 

H  CARLISLE  &  FINCH  CJ; 

264  E.  Clifton  Ave.,  Cincinnati,  Ohio 

Largest  Manufacturers  Electrical  Novelties  in  the  World. 


TRADE  MARX 


The 


THE 

1900 

DRY 
BATTERY 

5  «n*  OBCUIT  S£BVCf  ^| 

'■*■  ***  =■»**=*  t*«  rw«*  *     ! 

R^sissa  tiaras  a*181* 


1900 

Dry  Battery 

for    Wireless    Tele- 
phone   and    Tele- 
graph, experimental  and 
research  work,  has  proven 
itself  to   be   the   best    dry 
battery    you    can   possibly 
purchase    because    of   its 
hio-h  electro-motive  force  as 
efficiency — both    of    these 
features  being  necessary  when  battery  current  is 
required  to  produce  satisfactory  results. 

The  Known  Quality 

of   the    iqoo   dry   cells    also  recommends  its  use  for 
automobiles,  motor  boats  and   all    applications   of 

WritTfodaX^ouf  catalog  and  circular  whicb. 
gives  full  information  and  particulars. 

The  Nungesser  Electric  Battery  Co. 

CLEVELAND,  OHIO 

General  Sales  Offlce:-I28  West  Jackson  Blvd.,  CHICAGO 


well    as    its 


great 


DO  YOU  WANT  TO  MAKE  A  TOY  TRANSFORMER? 
Primary  110  Volts  Secondary  10  Volts 

400  Watt   Capacity 

I    will   send    you   everything  to  make    this  transformer   for   $3.00 

1  Mahog  my  finished  board    1  Attachment  plug  and  5  ft.  cord 


1  lb.  primary  wire 

1  lb.  secop  Jary  wire 

2  pieces  red  fibre 
4  Binding  posts 
2  lbs.  Iron  (Norway)  wire 


1  bottle  Shellac 

1  sheet  Insulating  cloth 

5  yards  Insulating  sleeving 

1  set  Blue  Prints  with  Instructions 


EDGAR    P.    HAZAZER 

(Instructor  of  Electricity.  Coyne  Trade  School) 

12th  and  Washtenaw  Ave.,  Chicago,  III. 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertiser.. 


POPULAR  ELECTRICITY 


± 


"JARVIS"  UNIVERSAL 

STORAGE   TANKS 

Are  Made  in  All  Sizes  for  Any  Purpose 

We  also  make  complete  pumping  outfits  for  home, 
stable,  hotel  or  garage 

Ask  for  Bulletin  No.  107 

JARVIS  ENGINE  &  MACHINE  WORKS,   Lansing,  Mich. 


Do  You  Ever  Have  Trouble 
with  Your  Dry  Batteries? 

This  little  transformer  will  operate  your  door  bells, 
v  x  buzzers,  burglar  alarm  systems,  etc.,  so  that  you  can 
\\    ALWAYS  RELY  on  them. 

v\      It  can  be  installed  in  places  where  the  size  and 


2s 


.        appearance  of   batteries   would    not    permit    of 
|\\      their  being  used. 

\^     Can  be  connected    to    any    ordinary    house 
v\     circuit  and  4,  8  or  12  volts  obtained. 

J   \\     ft  y°u  cannot  secure  one  from  your  dealer 
S=r.  \    w.e  can  suPP'y  you   direct.       Anyway 
s'   x        it  will  pay  you  to  send  for  our  free  illustrated  leaflet,  N45 1  1 . 


=3"  a. 
&i 

&j  o  ** 

»  5  £ 

•dim 


xV 


^  Fort  Wayne  Electric  Works 


\\ 


FORT    WAYNE,    INDIANA 


For  our  Mutual  Advantaee  mention  Popular  Electricity  when  writing  to  Advertisers. 
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Low  Cost 

Electric  Lighting  Plants 

for  Factories,  Homes   and   Suburban  Residences 

Small  electric  plants  are  no  longer  an  expensive  proposition.  The 
Tungsten  lamp,  of  low  voltage  and  small  current  consumption,  has  en- 
tirely revolutionized  electric  lighting. 

A  small  gas  engine,  generator,  switchboard  and  a  storage  battery  of 
a  few  "(lllflflrito  Arrmtwhttnr"  cells  comprise  a  simple  and  reliable 
outfit  which  will  furnish  current  day  or  night.  The  engine  need  only  be 
operated  occasionally.  The  outfit  occupies  but  small  space  and  requires 
no  special  skill  for  operation.  The  "(Eljlonto  AmtttUtlatflr"  is  the 
storage  battery  used  by  the  largest  and  smallest  central  stations,  railways 
and  telephone  companies. 

The  numerous  advantages  of  electricity  are  now  open  to  everyone. 

Ask  any  of  these  sales  offices  for  "The  Tungsten  Publication  LV." 

TheElectricStorageBatteryCo. 


1888 
New  York 


PHILADELPHIA,  PA.  1*0 

Boston         Chicago         St.  Louis         Cleveland         Atlanta        San  Francisco        Toronto 


The  "ExuV*  Sparking  Battery  is  the  highest  grade  Automobile  Battery.  Ample  power,  big 

spark,  old  troubles  all  eliminated. 


Electric  Lighting  Outfits 

for  Motor  Boats,    Country    Homes,   Stores,   Small 
Factories  and  Laboratories. 

We  have  the  best  and  most  complete  Lighting   Sys- 
tem for  such  purposes  ever  made. 

We   furnish   a   High   Grade   Dynamo,    Switchboard 

and  Storage  Battery. 

It  will  pay  you  to  write  to  us  at  once.  Our  Lighting  System  has  some  very 
interesting  features  about  it,  some  of  which  are:  first  low  selling  cost,  simplicity, 
durability  and  economy.  Our  new  Electric  Light  outfit  catalogue  is  just  off 
the  press.     Send  4  cents  in  stamps. 

Schug  Electric  Manufacturing  Co. 


Electric  Lighting  Department 


DETROIT,  MICH.,  U.  S.  A. 


ALTERNATING  CURRENT 

MOTORS 


>ioi/rT.n»-OAB»w 


I  to  2  II.  P.  Single  Phase,  Induction  Type,  Self  Starting. 
Send  us  your  plans  at  once  and  let  us  figure  your  "Motor"  wants. 
Our  Engineering  department  is  especially  equipped  for  this  purpose, 
and  therefore  guarantee  you  satisfaction. 
Write  for  special  bulletin  30E4. 

The  Holtzer  Cabot  Electric  Co. 

Brookline,  Mass.         397  Dearborn  St.,  Chicago,  111. 
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A  Flood  of 

Tungsten  Light 


110 
Volts 


220 

Volts 

and 

500 

Volts 


300%    More   Light  and 
No  Additional  Cost 

The  "Warner  Tungsten  Arc  Lamp"  offers  you  the  best 
there  is  in  Electrical  Illumination — solves  the  problem  of 
expensive  lighting  of  the  store,  factory  and  office. 

You  know  what  the  Tungsten  lamp  has  done  for  you  in 
reducing  your  lighting  bills  and  at  the  same  time  increas- 
ing the  efficiency  of  light  and  giving  you  stronger,  better 
and  purer  light. 

The  Warner  Tungsten  Arc  Lamp  does  the  same  thing 
for  you,  only  in  a  greater  capacity.  We  know  how  to 
remove  your  lighting  difficulties. 

Our  new  product  is  the  result  of  15  years'  experience 
in  the  manufacture  of  electric  lighting. 

We  offer  you  our  knowledge.  We  offer  you  the  latest 
invention  in  Arc  Lighting.  Do  you  accept  it — it's  free. 
If  so,  sign  the  coupon  and  send  it  to  us. 

The  fact  that  Electric  Lighting  from  the  consumers' 
stand-point  is  so  entirely  new,  and  the  many  angles  of 
saving,  in  the  purchase  and  distribution  of  Lighting 
effect,  makes  us  want  to  be  of  assistance.      Answer  today. 

WARNER  ARC   LAMP  CO. 

Wilton  Junction,  IOWA 


Warner  Arc  Lamp  Co.,  Wilton  Junction,  la. 

Gentlemen: 

Please  send  me,    without  cost,    circulars  regarding 
your  new  Arc  Lamp. 

Name 

Address 

P.E.4 
State 


GUDEM AN  &  COMPANY 

Manufacturers  and  Importers  of 

Electrical  Decorations 
and  Novelties 


24  West  33rd  St. 


NEW  YORK,  N.  Y. 


Effective 

Electrical 

Decorations 

such  as 

Fruit  Trees 

Flower  Baskets 

Center  Pieces 

Floral 

Garlands 

and  many  other 

novel  and 

pretty 

designs 

Electrically  Lighted  Rosebush 

Table  Decorations  Our  Specialty 

Miniature  and  Decorative  Lamps  of  all 
Descriptions 

Write  for  Catalogues  and  Discount 


The  New  Electric  Lamp  Flasher 

can  be  used  in  connection  with 
any  16  c.  p,  electric  lamp,  a.  c.  or 
d.  c.  and  flashes  the  lamp  as  well 
as  a  motor  driven  flasher  will. 

Innumerable  Electrical  Effects 
may  be  produced  by  its  use. 
Most  fascinating    novelty  ever 
Size  1x3x1  inches,  weighs  21-2  -oz.      Price  by  mail  80  cts. 


invented. 
Write  today. 


PHELPS  MFG.   CO. 


266  Jefferson  Avenue 


DETROIT,  MICH. 


VULCAN    ELECTRIC 

SOLDERING 
TOOLS 


Make  your  work  easiest, 
quickest,  cleanest.  Con- 
tinuous  Self-heat. 


G 


All    Users  of  Soldering  Coppers!     Write    for  full  partic-    ^^ 
ulars;  state  exact  voltage  and  describe  your  Work.  | 

Vulcan  Electric  Heating  Co.,  549  w.  Jackson  Bd.,  Chicago  f 


Wireless 


Special  for  this  month.  Fixed 
condenser  for  receiving,  6oc  post  paid. 
FlPlldC  i  1-4  inch  coil  $5.00.  Enameled  wire  No.  24  for  tun- 
*  ltllU®    ing  coil  90c  per  lb.    Send  stamp  for  circular  or  call. 

KENWOOD    SUPPLY  CO. 
812  E.  46th  St.  Chicago,  111. 


H.  M,  Byllesby  &  Company 
ENGINEERS 

Examinations  and  Reports 

218  La  Saile  Street 
Chicago 
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The  NEW  1910  MODEL 

"IDEAL" 

Lawn-Mower 
Grinder 


Grinds  the  reel  knife  to  fit  either  a  crooked  or 
straight  lower  blade  —  something  never  done 
before.  Nothing  like  it  on  the  market.  Sharp- 
ens a  mower  perfectly  in  15  minutes.  The  big- 
gest money-maker  you  can  have  in  your  shop. 
Write  for  circular  and  price  TODAY, 
The  HEATH  FOUNDRY  &  MFG.  CO. 

(Successors  to  the  Root  Bros.  Co.)  PLYMOUTH,  OHIO 


HESSiiiaOCKER 


THE  only  modern  Sanitary  Steel 
Medicine  Cabinet  or  Locker. 
Handsome  beveled  mirror  door.  Snow 
white,  everlasting  enamel,inside  and  out. 


FOR  YOUR    BATHROOM 


Costs  less  than  wood  and  is  better.  Should  be 
in  every  bathroom.  Is  dust,  germ  and  vermin 
proof  and  easily  cleaned  with  warm  water. 

Made  in  four  styles  and  three  sizes.  Price 
$7.00  and  up. 

Send  for  illustrated  circular. 

HESS,  912  L  Tacotna  Bid.,  Chicago 

Makers  of  the  Hess  Steel  Furnace. 
Sold  on  Approval.    Free  Booklet. 


This  is  Why  You  Should 
Use  Star  Screw  Anchors 

Because  they'll  hold  anything  you  have  to  fasten 
to  brick,  stone,  tiling,  granite,  marble,  etc:, 
neatly,  securely  and  at  a  great  saving  in  cost. 

Throw  away  the 
plugs   and  soldering 
iron  and  write  for  a 
few  samples  of  the  STAR. 
"Leading  in"  makes  a  botchy,  , 
unsightly  looking  job  and  wood 
plugs  split  and  in  the  end  decay 
and  tumble  out . 


Star  Screw  Anchors 


A  wood  Screw  and 
a   scientifically 
constructed 
lead  com- 
position 
».  Anchor 


Hold 

prove 

towel 


just  where  these  other  means  of  fastening 
so  unsatisfactory .  Use  them  for  fastening 
racks,  tooth  brush  and  glass  holders, 
cabinets,  etc,  to  wall  of  tile,  slate  and 
light  timber.  Large  sizes  can  be  used  to 
attach  motors,  push  buttons,  switches, 
slectric  lights,  etc.,  to  walls  of  heavier 
material,  such  as  brick,  stone,  etc.  Will 
not  deface  finest  marble.  Write  for  cata- 
logue 10  and  free  samples. 

STAR  EXPANSION  BOLT  CO. 

Catalogue  Department  10^ 

147-149  Cedar  Street,  New  York  City 


ELECTRIC   BENCH    FILER 


The  Brull  Bench 
Filer  solves  the 
problem  of  die  mak- 
ing. Made  in  two 
styles— belt  or  direct 
connected  motor 
driven.  Can  use  cur- 
rent from  any  elec- 
tric lamp  socket  of 
110  volts,  direct  cur- 
rent or  alternating 
current. 

Send  for  our  Cata- 
log "C"  at  once. 

R.  C.  KENDALL  &  CO. 

749  1st  Nat'l  Bank  Bldg. 
CHICAGO 


BUY  YOUR  PLUMBING  AT  WHOLESALE  PRICES 


(t*  «~\  A  f\  ^  for  complete  bath 
Hk^ZL  ^"fr^  room  out  tit.  Five 
%P**^»*S*J  f()(„  rol]  rim  por- 
celain enameled  bath,  porcelain  ena- 
meled  lavatory,   !<>w    pattern  syphonic 

closet,     $:*«).<)().  Hardin's     warranty 

beats  any  other  guarantee. 


DOING  BUSINESS  FOR 
25  YEARS  AT  SAME 
ADDRESS. 


Save  35  to  70% 

Complete  Heating  Plants  and  Water 
Systems  for  Country  Homes.  Get  our 
150  page  Money  Saving  Catalog  No.  9, 
Free.     Write  today. 


JOHN  HARDIN  CO,  4553  c&TSGGorTu.Avenue 
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iilliiiiiiiiiimTiifiiiiimiula 


FURNISHED 

» ON  CREDIT  ; 


1  ■ '  ■ ' ' '  *  ■  i 


Just  a  little  payment  now  and  then— whatever  you 
can  conveniently  spare— and  the  furnishings  you 
select  are  soon  paid  for.  We  give  you  a  year's  time 
on  every  purchase  and  you  enjoy  the  full  use  of  the 
goods  while  paying  for  them.  We  charge  absolutely 
nothing  for  this  credit  accommodation— no  interest 
-no  extras  of  any  kind.  It's  by  far  the  most  liberal 
plan  of  credit  that  is  serving  the  American  people 
today.    Everything  held  strictly  confidential 


Catalog  No-  19    FREE 

OurbignewCata-         ^^g^ss  -._  -___J^=J--, ._ 


OurbignewCata 
log  tells  all  about 
our  most  generous 
credi*  plan.  Write 
for  it  at  once.  It's 
an  immense  vol- 
ume, handsomely 
illustrated  in  col- 
ors, quoting  fac- 
tory prices  on 
furniture,  rugs, 
carpets,  curtains, 
pianos,  crockery, 
sewing  machines, 
clocks, silverware, 
stoves,  ranges, 
pi  tures, go-carts, 
refrigerators,  etc 
Writeforit  today 


No. 55  Extension 

Table,  massive 

pedestal  design 

6  ft. 

length, 

42  in. 

round 

top. 


vt> 


75c  per  mo. 

Made  of  solid  oak,  carved  claw  feet 
Terms  SI. 50  cash,  75c  per  mon  h. 


Hartman  Furniture  &  Carpet  Co 

Dept.A6  223-229  Wabash  Ave.,ChicagosU.S.A. 

Largest,  oldest  and  best  known  ho  nefurnishing  institution 
in  the  country-established  1855-55  years  of  success-22  big 
stores-over  700,000  customers-capital  and  resources  larger 
than  any  similar  concern  in  the  United  States 


: 


rninmirrrr. mi  mum  emrmu 


NEW  INVENTION 

A  DUSTLESS  HOME  ^w^ 

New  Home  Vacuum  Cleaner  £&?..*&£?&  £SS£ 

Cleans  carpets,  rugs,  mattings  on  floor.    Takes  place  of 
brooms,  brushes,  dust  cloths.    Cleans  without  sweeping. 

Raises  no  dust.    Constant,   powerful   suction  draws  dust, 
dirt,  grit  and  germs  through  body  and  fibre 
of  carpet  into  cleaner.  No  electricity,  motor, 
power  or  operating  expense.    Child  or  deli- 
cate woman  operates  easily.  Mrs.  M.  Y.  Buck- 
ingham,  Nebr.      "Home   Cleaner  certainly 
takes  fine  dirt  out  of  carpets."    Prof .  Geo  S. 
McDowell,  Pa. :  "Took  8  1-2  ounces  fine  dirt 
from  carpet  10x13  ft.    So  they  go.  Hundreds 
of  letters  of  praise  and  satisfaction. 

Lady  had  matting  too  old  to  take  up. 

Cleaner  saved  it;  cleaned  on  floor. 

handy,  so  easy.    Weighs  8  lbs.  Think  of  it! 

A  dustless  home— cleaner  than  ever  before— 

without  sweeping,  dusting,  house-cleaning. 

"ew  Home  Vacuum  Cleauer,  Price  $8.50. 

Does  same  work  as  high  priced  machines, 

K  This  great  blessing  heretofore  possible 

only  for  the  rich,  now  within  reach 

":  all— rich  or  poor— village,  city  or 

country.    Sent  anywhere.    Order 

now— you  won't  regret  it.     JVot 

sold  in  stores. 

Free  Sample  to  Agents. 

| $3 6    to    $180   per    week. 

W.  H.  Morgan,  Pa.,    "Send 

!  60  Cleaners  at  once.    Sold 

«K  f%     i-#»^l  m  ^^     so     *ar    th*9     week, 

%U     Rn       *  making    73    in     9     days." 

'POb     "       ^^  W  C    F-    Gofl>    Mo-:    "Sold  5 

** u  ^^9m'    Vacuum         Cleaners       last 

__  ,  , ,  ^w  Saturday— my  first  attempt." 

Wot  an  old,  worn  out  proposition.  Entirely  new.  Field 
untouched— unlimited.  Experience  unnecessary,  Takes 
every  family  by  storm.  Sells  itself.  Make  money  easy. 
Men  or  women.  All  or  part  time.  Show  10  families,  sell  9. 
Enormous  demand.  Think  of  millions  of  homes  want- 
ing—needing Vacuum  Cleaner.  Start  now  in  a  profitable, 
easy  important  business.  Money  comes  easy.  Don't  delay. 
Don  t  let  someone  else  beat  you  to  it.  Write  today  for 
Agents  Big  Profit  Plan.  Risk  a  penny  to  bring  tidal  wave 
of  success.  R.  ARMSTRONG  MFG.  CO. 

600  Alms  Building  Cincinnati,  Ohio. 


The  New 
Automatic 
Electric 
Washer 


is  driven  by  a  rawhide  gear;  an  ex- 
clusive feature  of  this  machine. 

^  The  reversible  wringer  enables 
the  operator  to  release  clothing 
caught  in  the  rolls.  No  other 
machine  on  the  market  offers  these 
advantages  with  so  little  gearing 
and  levers  to  confuse.  Built  for 
women  to  operate. 

*I  Write  for  terms  and  prices. 

Automatic  Electric  Washer  Co. 

NEWTON,  IOWA 


The  "IMPERIAL" 

A  Portable  Vacuum  Cleaning  Machine 

Combining  Efficiency,  practicability  and  economy. 
Can   be  attached    to   any   electric  light    socket. 


"The  Only  High-Grade,  Efficient  Machine  on 
the  Market."     Guaranteed. 

A  Dividend  Payer  for  Central  Stations 

Growing  Concerns  and  responsible  parties  wanted  as  agents. 

Exclusive  territory  given.     Send  for  catalogue  and  particulars. 

Price  $100  Complete 

EMPIRE  VACUUM  COMPANY 

702  Postal  Telegraph  Building,  Chicago,  Illinois 
112  West  Thirtieth  Street,  New  York,  N.  Y. 
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A   PENNY   PAYS 

The  Washing 
When  You  Have  An 


ELMO 


which  is  operated  from  the  electric 
light  circuit  used  in  your  home  every 
day,  and  is  so  arranged  that  con- 
nection can  be  made  to  any  electric 
lamp  fixture,  and  by  turning  the 
button  the  balance  of  the  wash  day 
trials  can  be  forgotten  at  the  small 
cost  of  only  OXE  ONE-HUNDREDTH  OF  A  DOLLAR. 

The  Elmo  power  washer  has  a  great  many  features  which 
are  decided  improvements  over  other  types,  one  of  these  ad- 
vantages is  the  improved  lid  which  permits  machines  to  be 
opened  without  turning  off  the  power,  as  the  gears  become 
disconnected  automatically.  Another  good  feature  is  that 
all  the  gears  and  working  parts  are  shielded  so  that  there 
is  no  such  things  as  torn  clothes  or  crushed  fingers.  _ 

The  reversible  wringer  is  the  greatest  labor  and  time-sav- 
ing feature  of  the  Elmo  Power  Machine,  as  it  can  be  run 
either  forward  or  back  by  the  simple  shifting  of  a  lever_  on 
the  side  of  the  machine,  therefore  the  trouble  of  napkins, 
handkerchiefs  and  other  small  pieces  of  clothing  never 
become  tangled  and  torn  in  the  rollers. 

The  entire  secret  of  this  washing  machine  is  the  "Back- 
gear"  which  is  used  by  no  other  washing  machine  on  the 
market.  A  postal  card  will  bring  to  you  our  circular  "A 
Penny  Pays  for  the  Washing"  which  you  should  have  before 
purchasing.     Write  today  for  full  particulars. 

GR1NNELL  WASHING  MACHINE  CO. 

Successors  to  Thompson  Bros.  Co. 
Dept.   25  CRINNELL,  IOWA 


Summer  Comforts  of  the    Ocean 

In  the  Smallest  Home 

COLONIAL 

8  IN.  UNIVERSAL  D.  C.  DESK  FAN 

Can  be  used  on  Desk,  Table  or  for  Side 
Wall  Suspension 

Consumes  little  more  than  half  the  current  taken  by  an 
incandescent  Lamp 

Large  Wind  Out-Put 


HAND- 

SOMELY 

FINISHED 


SOLID 

BRASS 

GUARDS 

AND 

BLADES 


Do  not  buy  until  you  have  aeen 

This  Perfection  of  Fan  Making 

If  your  dealer  does  not  have  one 
Write  us  direct 

THE  COLONIAL  FAN  &  MOTOR  CO. 
WARREN,    O. 


m  a  Week 

For  the  Splendid 

MEISTER 
PIANO 


Price      $17S 

Guaranteed  for  10  Years       *    9    **^ 


30  Days  Free  Trial 

in  Your  Own  Home 

No  Cash  Payments  Down. 
No  Interest.         No  Extras. 

We  Pay  the  Freight 

^|  This  Parlor  Grand  Meister  is  remark- 
able for  its  full  rich  tone  and  the  beautiful 
style  of  its  case,  which  is  of  genuine 
mahogany,  double  veneered  throughout. 
Modern  improved  construction  and  finest 
of  materials  used.  Try  it  a  month  with- 
out a  penny  of  cost  and  get  your  own  ideas 
of  its  mellow  tone  and  artistic  appearance. 
^|  If  it  isn't  the  best  piano  you  ever^saw 
or  heard  at  the  price,  we  will  send  for  it 
and  pay  the  return  freight. 
•'  Send  for  the  Meister  Piano  Catalog 
which  contains  colored  illustrations  and 
details  of  construction.     Send  today. 

Rothschild  &  Company 

2366  State  Street,  Chicago,  III. 
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Easy  Picking  For  You, 
If  You  "Know  How" 


You  can  build  up  a  profitable  business 
by  relegating  to  the  junk-pile  some  of  the 
thousands  of  lighting  installations  that  are 
now  "Back  Numbers," — antiquated  through 
the  wonderful  improvements  which  have 
been  made  in  lamps  and  lighting  appliances. 

You  can  actually  create  work  by 
applying  the  common-sense  principles  of 
illuminating  engineering  to  every-day  practice 
— a  field  that  offers  the  best  opportunities 
for  the  man  who  can  "produce  the  goods." 

Clear  and  convincing  information  on  this 
subject  can  be  secured  from  the  pages  of 

THE  ILLUMINATING  ENGINEER 


36  West  39th  Street 


New  York 


YOU  WILL  SEE  FOR  YOURSELF,  IF  YOU 
SEND  FOR  A  SAMPLE  COPY — FREE  TO  ANY 
"GO-AHEAD"   ELECTRICAL  WORKER.      ::     :: 


Just  off  the  Press — 1910  Edition 

Standard  Wiring 

for  Electric  Light  and 

Power      as  Adopted  by  the 

Fire 
Underwriters 

of  the 

United  States 

Containing  the  National 
Electric  Code,  explained 
with  numerous  illustra- 
tions, together  with  the 
necessary  tables  and 
formulae  for  outside  and 
inside  wiring  and  con- 
struction for  all  systems. 
Everything  revised  right 
up-to-date.  Handy  size 
for  the  pocket.  Black 
limp  leather  binding — 
gilt  embossed. 

Price  prepaid 

$1.00 

Free  for  2  paid  yearly 
Subscriptions 

to 
Popular 
Electricity 

POPULAR  ELECTRICITY  BOOK  DEPT. 

Monadnock  Block,    CHICAGO.  ILL. 

Send  for  our  illustraied  Catalog — FREE 


ATTENTION!! 

Mr.  Inventor  and  Experimenter: 

Are  you  completing  a  new  device  which  you  intend  to  market?  Are  you  experi- 
menting with  a  device  which  is  about  completed?  And  have  you  something  Electrical  or 
Mechanical  which  you  would  like  to  submit  in  an  intelligent  and  interesting  manner? 

BRING  IT  TO  US  and  let  us  make  your  cuts  for  illustration,  which  will  bring  out 
the  merits  of  your  goods.  There  is  no  better  way  to  demonstrate  or  interest  anybody 
than  with  good  photos  or  a  well  illustrated  catalogue. 

We  show  you  the  way  to  accomplish  these  results. 

If  you  have  not  had  any  experience  in  the  art  of  Photography,  Half  Tone  work  and 
all  kinds  of  Engravings — Write  us  and  we  will  instruct  you       without  cost. 


SUPERIOR,       SERVICE     AND    QJXAXrITY 


s» 


si 


141-149  OHIO  STREET-  Cor.LaSalle  Ave. 

CHICAGO 
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Electrician  and 
Mechanic 

is  a  practical  magazine  for  everyone  who 
wants  to  learn  about  electricity,  or  who  uses 
tools.  Its  articles  tell  you  how  to  make 
dynamos,  engines,  wireless  telegraph  appa- 
ratus, furniture,  models,  etc.  The  only  maga- 
zine in  the  world  of  its  kind. 


Features  for  1910 

WE  have  in  preparation  or  now  run- 
ning articles  on  a  practical  wireless 
set  working  up  to  1000  miles,  an  induc- 
tion motor,  a  wireless  telephone  that  will 
work,  an  aeroplane,  how  to  run  auto- 
mobiles, forging  and  tool-making,  and 
others  too  numerous  to  mention. 

O  :    1  r\CC~~.    We  have  300  sets  of  the  last 

Special  Utter.  6  numbers  of  ELECTRICIAN 
AND  MECHANIC.  Send  us  $1.00  for  a  year's  sub- 
scription (within  30  days)  and  we  will  send  the 
6  back  numbers  FREE. 


SAMPSON   PUBLISHING   CO. 


1140  Beacon  Building 


BOSTON,  MASS. 


^ar  DIAMONDS 


x\\lli,//// 


you  can  enjoy  all  the  deligfht  and  all  the  satisfaction 
i  which  costly   gems   can  bring.      RHODESI AN  DI- 
AMONDS are  just  as  magnificent,  just  as  sparkling, 
just  as  brilliant  as  genuine  diamonds  and  they  will  last 
indefinitely.   They  look  like,  wear  like,  are  mined,  cut 
and  polished  like  the  very  finest  diamonds.   And  they 
only  cost  l-25th  as  much.    Sold  on  approval  subject  to 
examination  and  under  strongest  guarantee.  \V  Rl .    t 
for  CATALOG  of  the  famous  RHODHSIAN  GEMS. 
Sent  FRFE  on  request  anvwhere.  Write  this  very  day. 

BHODESIAN  DIAMOND  CO.  (Todd  &  Tracy,  Owners,;  1421  Unity  Bidg.,  Chicago 


bv  the  Kier  New  Process.  Letters  that  pull  more  re- 
plies because  they  most  closely  resemble  actual  type- 
written copies.  Send  a  small  order  for  trial.  If  we 
please  you— pay  us,— if  we  do  not  please  you,— no 
charge.     We  leave  it  with  you. 

KIER  LETTER  COMPANY 

Pkone  HarrUon  4018  358  Dearborn  St..  Chicago 


VACUUM  ar&ISAS 

To  prove  to  every  reader  of  thia  magazine  that  she 
can  wash  clothes  with  least  work  and  wear  with 

Syracuse"EASY"  Washer 

we  will  ship  one  on  30  days'  trial  and  pay 
freight  both  ways  if  you  do  not  find  it  far 
better  than  any  you  ever  tried.  Easy  pump- 
ing motion.  Water  heated  in  rust-proof  tub. 
Cleanses  laces,  clothes,  carpets.  Writ t  for 
fret  booklet,  valuable  recipes  and  trial  offer. 

-  DODGE  &  ZUILL 
539|C  Dillaye  Bldg.,  Syracuse,  N.Y. 


VENTRILOQUISM 

Learned  by  any  Man  or  Boy  at  Home.    Small  cost.    Send  today  2-cent 
stamp  for  particulars  and  prool. 

'    0.  A.  SMITH.  ROOM  1338—2040  KNOXVILLE  AVENUE,  PEORIA.  ILL 
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MJfOMOBir''- 

■^STRUCTf"" 

OPERATfQ?* 

REPAIRS 


For  Owners,  Dealers,  Builders 
Salesmen  and  Chauffeurs 

Cyclopedia  of 

Automobile 
Engineering 

Four  big  volumes— 1,700  pages — 1,500 
illustrations — full  page  plates — halftones- 
diagrams,  sections,  etc.  Thoroughly  in- 
dexed and  bound  in  half  morocco.  Pre- 
sents the  most  complete  information  on 
the  automobile  industry  —  its  history  and 
development  from  the  time  of  its  invention 
up  to  its  present  state.  Describes  all  makes 
of  machines — mechanisms,  care  of  auto,  art  of  driving — 
a  practical  guide  for  information  regarding  construction, 
maintenance  and  operation.  Contains  complete  instruc- 
tion on  repairing.     Written  by  experts. 

Examine  the  Books  at  Our  Expense 

We  will  send  you  a  complete  set  by  prepaid  express  upon  receipt 
of  coupon.  Keep  them  five  days— give  them  a  thorough  and  careful 
examination.  If  you  do  not  wish  to  keep  books  advise  us  and  we 
will  have  them  returned  at  our  expense.  If  you  keep  the  bor  ks  send 
us  $2.00  in  five  days  and  $2.00  a  mon'h  uniil  special  introductory 
price  of  $12.80  has  been  paid.     Regular  list  price  $24.00. 

PARTIAL  LIST  OF  CONTENTS 


i-J^^ViwAt     ft 


Automobile  Operation  — Care— Trouble— Breakdown—  Repairs— Auto- 
mobile Power  Plants  —  Cooling  and  Oiling  Systems  —  Ignition  Systems  — 
Spark  Coils  — Buying  a  Motor  Car  —  Gasoline,  Electric  and  Steam  Cars- 
Tires— Puncture— Accessories— Driving— Motorcycles  —  Gas  and  Od  tn- 
gines— Fuels— Care  of  Gas  Engines— Electricity— Storage  Batteries— Direct 
Current  Motors  —  Mercury  Vapor  Converter  —  Primary  Batteries  —  Steam 
Engines  and  Boilers— Valve  Gears— Indicators,  etc. 


Order  promptly  and  we  will  include  FREE  for  one  year,  as  a 
monthly  SppTement.  the  TECHNICAL  WORLD  MACA- 
ZINE.  a  regular  $1.50  monthly,  full  of  interesting  scientific  topics 
written  in  popular  form. 

FREE    OFFER     COUPON 

~~/ 
American  School  of  Correspondence, 
Chicago,  U.  S.  A. 

Please  uend  eet  Cyclopedia  of  Automobile  Engineering  for 
5  days'  free  examination;  also  Technical  World  for  1  year. 
I  will  send  $2.00  within  5  days  and  S2.00  per  month  until  I  have 
paid  $12.80;  otherwise  I_will  notify  you  and Jiol d _t h e  books 
subject  to  your  order. 


Title  not  to  pass  until  fully  paid. 


Name. 


Address.  .  . 
Occupation 
Employer  . 
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POPULAR  ELECTRICITY 


WIRELESS  EQUIPMENT  FOR  COMMERCIAL  USE 

We  display  a  cut  of  pur  §40.00  Receiving  Set  mounted  in  a  mahogany  cabinet.      It  consists  of  the  celebrated 
.berron   detector,  receiving  transformer  (wound  in   bare  copper  wire,  and  by  a  special  method   protected  by 

H E?:tent)'  tuDular   condenser   and  special  2,000  ohm  head  set. 

Ihe  same  instruments  unmounted,  cost  but  S29.00.  This  set 
has  a  proven  range  of  800  to  1200  miles.  The  worth  and 
efficiency  of  these  instruments  is  now  well  known  to  practically 
every  live  wireless  operator.  We  have  vet  to  record  the  first 
complaint  concerning  our  high  claims  for  the  Ferron  detector 
See  testimonial  in  this  month's  issue  of  Popular  Mechanics  on 
great  range  of  Ferron.     This  letter  is  only  one  of  hundreds. 

Send  3c  stamp  for  our  Big  Catalog  of  120  pages  of 
anything  Electrical  or  Wireless.  Over  4-0  pages  of  wire- 
less instruments  for  the  experimenter  and  for  private  instal- 
lation and  commercial  use. 

J.  J.  DUCK,  428  St.  Clair  St.,  Toledo,  Ohio 


Mounted  in  Mahogany  Cabinet,  $40.00 
Entire  Set  Unmounted,  only      -      29.00 


Elyria  Wireless  Supply  Company 


Manufacturers  and  Dealers  Ic 

Wireless    Telegraph     and    Telephone 

Supplies,  Storage  Batteries,  Battery 

Lamps,  Automobile  Specialties 


SPECIAL 


In  order  to  introduce  our  goods  we  will 
send  you  a  pocket  Learner's  Wireless  Tele- 
graph Instrument  with  catalog  and  instructions 
for  25c.  postpaid.  This  amount  will  be  credited 
to  you  on  first  order  of  one  dollar  or  more. 

ELYRIA,  OHIO,  U.  S.  A. 


Murdock 
Wireless 
Apparatus 

Our  New  List  Shows: 

Loose  Coupled  Tuners, $15.00 

Variable   Condensers 8.00 

2  K.  W.  Keys 8.00 

Antenna    Switch J5.00 

1-4    1-2    K.  "W.  Spark  gaps 5.00 

Silicon  Detectors 15.00 

Head  Receivers $2.70  to  15.00 

Receiving  Sets. .  $8.00,  $15.00,  $26.50,  49.00 

Get  this  list  before  ordering. 

II  you  want  "Quality"  get 
"  Murdock's  " 


Wm.  J.  Murdock  Co. 

50  Carter  St..  Chelsea,  Mass. 
324  Dearborn  St.,  Chicago.     162  Minna  St.,  San  Francisco 


3,    Study    Electricity 

at  small  cost  right  in  your  own  room.  Experiment  with  and  make  batteries, 
door  bells,  etc.,  with  one  of  our  complete  laboratory  outfits.  You  can 
learr  all  about  the  principles  of  electricity  with  all  the  hard  college  words 
left  cut.     Makes  a  successful  experimenter  out  of  the  bungler. 

An   Electrical    Laboratory  Set 

consisting  of  battery  motor,  electric  engine,  wire,  bell,  push   button,    dry 
battery,  horse  shoe  magnet,   electro  magnet,   filings,    flashlight,    1    point 
switch,  3  point  witch,  miniature  lamp  and  socket,  and  a  very  valuable 
book  describing  over  1 50  experiments  in  electricity  to  be  done 
with  this  apparatus,  which  is  a  complete  course   in   elementary  for 
electncity      The  book  alone  is  well  worth  die  price  of  the  whole  set.       The    value    of    the   set   if    each  article  K 
was  purchased  separately  would  be  over  $8.00.     We  will  send  the  outfit  complete  to  any  address,  only  .     .     ?  <P "• 

S6ndsrscrfiPrtignomp"te    THE  TREMBLY  ELECTRIC  COMPANY,  Main  Street,  Centerville,  la. 


FREE— Mention  this  magazine  when  you  order  and  we 
will  include  free  a  year's  subscription  to  it. 
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Manual  of  Wireless  Telegraphy 

By  Lieut.  Com.  S.  S  Robison,  D.  S.  Navy 
Complete;    Thorough;     Up-to-date 

The  only  book  on  wireless  telegraphy  which 
covers  the  subject  properly  in  clear  .and  simple 
Sh,  from  the  elements  of  electricity  to  com- 
plete description  and  diagrams  of  the  various 
receiving  and  sending  circuits. 

Sent  postpaid  on  5  days  approval  on  receipt  of 
SI  50  Money  refunded  if  not  satisfactory.  We 
will  be  pleased  to  include  with  every  order  our 
illustrated  catalogue  of  Wireless  Telegraph 
Apparatus. 

O.   T.   LOUIS    COMPANY 

Specialists     in     Scientific     Appar 


i  n 
Fifth   Avenue, 


NEW  YORK 


DETECTOR  CRYSTALS  FREE 


For  *o  days  we  will  send  one  crystal  for  wireless  use  to- 
gether with  our  new  catalogue  E  of  iqio  Wireless  Apparatus 
to  any  Wireless  Operator  sending  a  two  cent  stamp  1  his 
mineral,  if  used  properly,  is  undoubtedly  THE  MObl 
SENSITIVE  KNOWN.      Address  nearest  omce. 

INTERNATIONAL  WIRELESS  CO. 


Lima,  Ohio 


Los  Angeles,  Calif. 


T1T\  ¥^¥1    A  Pocket  Cigar  Self  Lighter  (retails  50c)  with  even' 

r  If  r  K  purchase  of  $1.00  and  over.  Our  No.  9,  35  page  catalog, 
1  1\LL  containing  valuable  infor- 
mation and  Real  Bargains 
in  our  New  Novelties,  Toys,  Wireless, 
Electric  and  Auto  Supplies,  is  j ust  out,  and 
we  make  the  above  offer  for  this  month 
only,  in  order  to  induce  everybody  to  get 
a  copy.  New  $1.25  Flashlight  with  4  C.  P. 
Tungsten  Lamp,  1500  flashes,  now  postpaid,  75c;  with  extra  Battery , 
$1.00.    Send  red  stamp  today  for  large  Catalog  with  complete  list  oi 

Electric  Flashlights.  33c  up        Electric  Scarf  Pins 35c  up 

Electric  Engines 40c  up        Miniature  Lamps 9c  up 

Miniature  Tungsten  Lamps ||c  up 

Electrifier  for  Auto  Oil  or  Gas  Lamps "»»c 

Refillable  Batteries,  3  volts •••'  |« 

Storage  Batteries,  20   Ampere    hours in 

Tungsten  Lamps  with  Brass  Sockets,  6  volt... 30c 

Receptacles  and  Silverplated  Reflectors,  each ■   O 4c 

All  Metal  Box  Telephones,  one  station 51 .65 

Dealers   and    Agents:— Send  letter  head  for  favorable  terms  and 
discounts  for  quantities. 

STANDARD  ELECTRIC  NOVELTY  CO.,  Dept.  C 

Manufacturers  and  Importers 
246  Third  Ave.,  PITTSBURG,  PA.  49-53  River  St..  CHICAGO,  ILL. 


Wireless  Supplies 

Complete  sending  and  receiving  sets,  $1.60  up. 
Electrolytic  Detector  1.50,  Detector  Stand,  $1.25. 
Potentiometer, $1.65, Tuning  Coils,  $2.25  to  $4.50. 
Also  a  full  line  of  small  Motors,  Dynamos,  Bells.  Tele- 
phones, Flashlights,  etc.  Send  2c.  stamp  for  lar|e  illus- 
trated catalogue.  Franklin  E?ec,  Novelty  &  Mfg. 
Co,  846  9th  Avenue,  Now  York,  N.  Y. 


Apparatus 

Our  improved  type 
variable  condensers  will 
inerease  the  iange  of 
your  receiving  station  50 
per  cent.    Price,  $5.00. 

Send  2  cent  stamp  for 
catalog. 

Eiheric  Electric  Go. 

71  Barclay  Street 
NEW  YORK 

A  . 


WIRELESS    APPARATUS 

Amateur  Professional 

We  wish  to  announce  that  our  large  1910  catalog, 
devoted  exclusively  to  wireless  telegraph  apparatus 
of  recognized  merit  and  reliability,  is  now  ready  lor 
circulation.  In  it  we  list  complete  lines  of  both 
amateur  and  professional  apaaratus.  Enclose  - 
cent  stamp  for  mailing., 

NORTHWESTERN    WIRELESS    CO. 
507  Sellwood  Bldg.  Dululh,  Minn. 


BIG  OFFER  FOR  60  DAYS  ONLY 

THIS  COMPLETE  EXPERIMENTAL  OUTFIT  FOR  $5.00 


LAST  CALL 


ACT  NOW 


| — Magneto  Generator  6£  pounds  in  perfect  condition, 
bronze  bearings,  brass  gear  drive,  armature  silk 
wound. 

2 — Miniature  Lamps. 

2 — Miniature  Lamp  Sockets. 

1— Electric  Bell.  1— Push  Button. 

| Switch.  1 — Permanent  Magnet. 

1 — Electrical  Dictionary. 

4— Pair  silk  wound  Electro-Magnets. 

1  — Box  Swedish  Iron  Filings. 

All  good  in  coupon  providing  same  is  sent 
■with  your  order 


FREE  COUPON:— Scad  in  your  order  and  we  will  send  you  f roe  in 
addition  to  the  above  (roods,  1000  miscellaneous  Machine  and  wood 
Screws,  one  fine  Induction  Coll,  8  extra  Incandescent  Lamps,  one 
Solenoid  Magnet  and  one  Telephone  Drop. 


Name 


A  ddress 

WESTERN  ELECTRIC  SALVAGE  CO.,  Not  Inc. 

1224  S.  Washtenaw  Ave.,  CHICAGO,  111. 


(P.  E.J 
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XXTH  CENTURY 
CREAM  FREEZER 


AND 


ICE  CRUSHER 


All  in  one  machine  and  operated  directly  by  an  electric  motor.  The  Freezer 
or  Crusher  can  be  run  independent  of  each  other  or  both  can  be  in  operation  at  the 
same  time. 

This  complete  plant  occupies  but  about  8  or  9  square  feet  of  floor  space,  and  is 
a  convenient  height  of  36  inches.  Made  in  two  capacities,  20  quarts  and  40  quarts. 
Especially  designed  for  Hotels,  Restaurants,  Cafes,  Confectioners,  Caterers,  etc. 

We  also  have  a  special  Central  Station  and  Electrical  Dealers  proposition, 
which  is  not  only  interesting  but  profitable.    "Write  today  for  our  Terms. 


R.  A.  DEWSBERRY 


216  N.  MORGAN  ST. 


CHICAGO,  ILL. 


Reversible 
Electric  Motor 

A  perfect  model  of  full 
sized,  vertical  type,  electric 
motor,  mechanical  perfect, 
producing  the  greatest 
amount  of  power  possible 
from  the  ordinary  battery. 

7-inch  motor,  with  two 
speed  gearing.      Price,  $2.00 

5-inch  motor,  (both  sizes 
are  reversible).     Price,  Si. 00 

Send  your  dealer's 
name,  for  complete 
list  of  electrical  toys. 

[THE    H.-K.     ELECTRIC 
TOY  CO. 

Indianapolis,  Ind. 


Preserve  your  Copies  of 

Popular  Electricity 

WITH     OUR     PATENT       BINDER 

Stout  board  covers,  in  beautiful  black  Levant 
grain  cloth  finish,  with  extra  heavy  black  duck 
back,  making  it  ^rac'Jcally  indestructiile.  Popu- 
lar Electricity  stained  in  genuine  gold  leaf  on 
front  cover.  Hokls  one  complete  volume  (12 
issues).    Will  last  for  years.        ::       ::       ::       :: 

Price,  only  75  cents,  Postpaid 

Popular    Electricity    Book    Dept. 

Monadnock  Block,  CHICAGO,  ILL. 


HOW  YOU  CAN  EARN  $300  OR  MORE  A  MONTH 


One  box  ball  alley  costing  $150,  took  In  |513  the  first 

fifty-one  days  at  Sullivan,  Indiana.    Two  other  alleys 

costing  $365,  took  in  $1,372.95  in  five  months.    Four  large 

alleys  costing  $840,  took  in  51,845.20  in  fifty-nine  days,  more 

than  $900  a  month.  Why  not  start  in  this  business  in  your  own 

town?    Both  men  and  women  go  wild  with  enthusiasm;  bring  their 

friends,  form  clubs  and  play  for  hours.    Players  set  pins  with  lever— no 

pin  boy  to  employ.    Alleys  can  be  set  up  or  taken  down  quickly.    Write  for 

illustrated  booklet  explaining  EASY  PAYMENT  PLAN.  Send  for  it  today. 

AMERICAN  BOX  BALL  CO.,  1105  Van  Buren  Street,  Indianapolis,  Indiana 


WATCHES 


ON  CREDIT 


GIVE  YOUR  SWEETHEART  A  DIAMOND  RING 


Wf'?e  'or  Our  New  Catalog  containing  over  1500  beautiful  photographic  illustrations  of  Diamonds,  Watches  and 
Artistic  Jewelry.  Select  any  article  you  would  like  to  own  or  present  as  a  gift  to  a  loved  one;  it  will  be  sent  on  approval  to  your 
home,  place  of  business,  or  express  office,  without  any  obligation  whatever  on  your  part.  If  it  is  satisfactory  in  every  waj,  pay 
one-fifth  down  and  keep  it,  balance  in  eight  equal  monthly  amounts.  If  not  entirely  satisfactory,  return  it.  We  pay  all  charges 
and  take  all  risks.  We  have  absolute  faith  in  our  goods  because  we  know  they  are  the  very  best  quality  and  highest  grade  of 
workmanship.  An  Account  With  US  is  a  confidential  matter.  Our  customers  use  their  charge  accounts  with  us  year 
after  year,  finding  them  a  great  convenience  at  such  times  as  birthdays,  anniversaries,  engagements,  weddings,  graduation,  etc. 

Diamonds  as  an  Investment  are  better  than  a  savings  bank  because  they  pay  four 
times  the  rate  of  interest.  They  increase  in  value  from  15%  to  20%  each  year.  Our  prices  are 
lowest;  our  terms  are  easiest.     We  allow  8%  discount  on  all  cash  orders.    Send  today  for  a  free 

THE  OLD  RELIABLE  ORIGINAL  DIAMOND    ^Slt^SS 

AND  WATCH   CREDIT  HOUSE  Stones,  Fine  Watches  and  Artistic  Jewelry." 

Dept. 0686,  92  to  98  State  St.,  Chicago,  III.— Branches:  PittBburg, Pa.,  &  St. Louis,  Mo, 


I0FTIS 

MBROS.&CO. 


DIAMOND  SPECIAL 
Ladies' and  Gentlemen's 
Diamond  Rings.  $11  .00 
down;  95.60  per  month 
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Don't  Be  a  Wage  Slave 

Make  $3,000.00  to  $5,000.00  a  Year 

Be  a  Doctor  of  Mechano-Therapy 

Wo  Teach  You  By  Mail  or  In  Class 

Are  you  tired  of  working:  for  wages  which  barely  keep  body  and  soul 
'together?  Have  yon  the  ambition  to  enjoy  the  profits  of  your  own  labor? 
i  To  gain  social  prominence  and  financial  independence?  To  go  forth. 
1  among  yonr  fellow  men  with  yonr  head  up— an  honored  and  respected 

citizen  of  your  locality?    Have  you  thought  of  going  into  business  for 

yourself? 


Illustrated 


THEN   SEND  FOR  OUR  FREE  BOOK 

a  lew  months  which  will  insure  financial  independence  for  life.    GET  OUR  BOOK 
—it  costs  you  nothing. 


Wm 


m 


*& 
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WHAT  IS   MECHANO-THERAPY? 

Mechano-Therapy  is  the  art,  or  science, 
of  treating  disease  without  drugs.  It  is 
similar  to  Osteopathy,  but  far  superior, 
being  the  latest,  up  -  to  date  method  of 
treating  disease  by  the  Natural  Method. 
It  heals  as  Nature  heals— ir  accordance 
with  Nature's  laws.  The  Mech 
ano  -Therapist  is  a  drugless 
yy"^N  physician.  His  medicines  are 
tPfyl  not  drugs,  but  scientific  combi- 
nations  of  food,  circumstance, 
Idea,  water  and  motion.  He  is 
'&J  skilled  in  compelling  the  hp<\y 
TO  DO  ITS  OWN  HEAULNG 
with  Its  own  force,  rather  'Jkin 
with  poisonous  drugs  cf  the 
old  school  practitioner. 


How  To  Become  A 

Mechano 


Therapist 


Sent  To  Any  Address 

FREE 


./**>=» 
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CAN  I  LEARN  IT? 

Have  you  asked  yourself  this 
question?  We  answer  unhesita* 
tlngly,  YES. 

If  you  have  so  much  as  an  or- 
dinary, common  school  educa- 
tion you  can  learn. 

You  learn  if  you  have  the  am- 
bition to  better  your  condition. 

We  can  teach  you  in  a  very 
short  time,  so  you  may  enter 
this  prof ession —when  you  do, 

you  begin  to  make  money.   We  v„„,„,   f.aa   nr 

supply  all  lessons  and  necessary  text  books  free  of 
cost  to  you.  No  apparatus  is  used.  You  do  not  even 
need  a  place  to  work.  All  you  require  is  your  two  hands. 
Certainly  you  can  learn.    The  free  book  tells  all. 


SEND  FOR 
THIS  BOOK 
TODAY.  IT 
IS  FREE 


_-  ■       <mr  **    _—  nAmn    We  can  teach  you 

We  Teach  You  in  Your  Own  Home  an  honorable  and 

making  it  possible  w  nave  an  income  of  88.000 ^•^Wayear^  vv ae"a£J£0  ld*        are.  JAny 

— — — own  homef  without  interfering  rtfcy«r«Kj*{»  e«vtollam  and  results  certain. 

person-man  or  woman-with  just  an  ordinary  school  education   can  learn  M^^^^^ 

We  have  taken  hundreds  of  men  and  women  who  were  fo™er*  clerks^f^  men  Qf  2Q  ye        without  a 

&tessrssES£SoRs^^^^^is^^srr  ™-™  »— *» street- cbicaso- 
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Electricity 


as  a 
Remedy 

The  curative  value 
of    electricity    when 
properly    applied    is 
only   just  beginning 
to  be  recognized. 


cou&^ivfbeS  from  this  great  natural  healing  agent  are 
repelled  by  the  thought  of  the  electric  current  and  the  plugs,  wires, 
coils,  etc.,  connected  with  the  ordinary  battery.  All  these  objec- 
tions  are  overcome  in  the 

Wizard  Wireless 

which  not  only  has  no  wires,  plugs  liquids,  but  is  so  compact, 
simple  and  convenient  that  it  fits  the  hand. 

The  current  is  mild  pleasant  and  bracing  and  may  be  regulated 
as  desired  For  rheumatism  *  nervous  troubles,  under  develop- 
ment nervous  dcbilitv  and  circulatory  disorder  it  is  endorsed  by 
physicians  and  used  in  their  practice  Hundreds  of  sufferers 
who  """been  helped  and  cured  after  drugs  failed,  have  written 
enthusiastic  letters  regarding  benefits  derived  from  a  few  minutes 
daily  use. 

Write  for  profusely  illustrated  book    "Electricity 
as  a  Remedy."    We  send  it  Free 
It  tells  just  what  the  Wizard  Wireless  is,  how  it  works,   what  it 
cures  and  why  it  should  be  in  every  home        Every  one  interested 
in  electricity  should  know  about  the  Wizard  \\  ireless. 

GENESEE   SALES   CO. 

Suite  384,     211  Lake  St., 


ELECTRICITY 

BOOK  FREE 

Profusely  Illustrated  with  Photos  from  Life. 
Write  for  It  today. 

This  splendid  book  is  compiled  from  the  best  authorities 
in  the  world.  Explains  how  electricity  as  supplied  by  inex- 
pensive batteries  cures  Rheumatism,  Dyspepsia,  Insomnia, 
Liver  and  Kidney  Trouble  and  all  nerve  affections  and  dis- 
eases due  to  poor  circulation.  Explains  how  to  enjoy  the 
famous  electric  baths  and  beauty  and  health  massage  at 
home  at  little  cost. 

THIS 
BATTERY 


CAS  ADA  OFFICE: 


CHICAGO 
CENTRAL KLBCTBIC  CO., 


36  Adelaide  St. 


Toronto 


This  book  also  lists  the  latest  improved  Batteries  (Prices  $1.95  to 
•  24.00),  which  we  send  on  10  days'  free  trial. 

DETROIT  MEDICAL  BATTERY  CO 

499  Majestic  Bldg.,  Detroit.  Mich. 

Write  today  jor  our  }rcc  book.  , 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers, 


POPULAR  ELECTRICITY 


PATENTS 

able.     Highest  references.     Best  results. 


THAT  PROTECT  and  PAY 

Send  for  FREE  85-page  book. 
Advice    free.       Terms     reason- 


Recommended   Patent  Lawyer  in  the  Bankers'  Register  and  Special  list  of  Selected  laWVers 

Also  in  Martindale's  Law  Directory,  Sharp  &  Alleman's  Directory  of  Lawyers,  The 

Gast-Paul  Directory  of  Lawyers,  and  Kime's  International  Law  Directory. 

ALL  BUSINESS  GIVEN  PROMPT  AND  PROPER  ATTENTION 

Member  of  the  Bar  of  the  United  States  Supreme  Cou  rt  and  all  of  the  other  Courts  in  the  District  of  Columbia 

A  large  list  of  strong  recommendations  furnished  free. 

WATSON  E.  COLEMAN,  Patent  Lawyer,  612  F  St.,  N.  W.,  Washington,  D.  C. 


TESTED  APPARATUS  M" "*,heE,in,i nat '""" 


Faults  in  Your  Product. 


Electrical  and  photometrical  tests  of  every  description 

Checking  electrical  instruments  of  all  kinds  and  classes 

Inspecting  and  testing  new  electrical  machinery,  apparatus  and  material  at  fad  ories  and  after  installation 

Tests  on  any  electrical  machinery  and  apparatus  made  anywhere.  installation. 

Arc  and  incandescent  lamp  tests,  either  electric,  gas,  acetylene  or  oil 

Illumination  tests  made  anywhere. 

Secondary  standards  of  candle-power  furnished. 

Facilities  furnished  to  experimenters  and  investigators. 


We  have  recently  added  to  the  above,  coal  testing,  and  are  now  prepared  to  make 
and  calorific  determinations  on  samples  of  coal,  promptly  and  accurately. 


proximate    analyses 


ELECTRICAL  TESTING  LABORATORIES 


80th  Street  and  East  End  Avenue 


NEW  YORK,  N.  Y. 


POWFR    im  Added  {0  y°ur  Men- 

1V/TT  ^1V    tal  and  Physical  Capacity 

The  Swedish  Electric  Vibrator 

will  cultivate  your  system  up  to  the  top  notch  standard;  it  will  CURE 
nearly  every  ailment;  it  will  give  you  VITAL  POWER;  it  will  throb 
and  thrill  you  into  a  tireless  human  engine  with  POWER  to  think 
TWICE   AS   CLEARLY   and  DO  twice  as  MUCH.     When  you 
come  in  from  a  hard  day's  work,  it  will  SOOTHE,    REST   and 
REVITALIZE  you  from  head  to  foot;  it  will  cause  your  blood  to  go 
LEAPING   and   BOUNDING   through  your  veins  and   arteries; 
cause  the  flow  of  nerve  fluids  to  saturate  the  innermost  nerve.     You 
can  actually  feel  disease  and  weakness  being  driven  from  you 
and  NEW  LIFE  and  power  being  generated. 
IT  SETS  LOOSE  in   the  blood  and  lymphatic  vessels  all  stray 
and  impure  matter  that  CLOG  UP  the  capillaries.     These  impuri- 
ties are  poisoning  and  weakening  your  system  and  need  only  to  be  RATTLED  LOOSE,  combined 
with  blood  so  that  it  can  and  will  be  TAKEN  OUT  OF  THE  BODY  through  the  excretory  organs 
It  takes  a  big,  illustrated  book,  with  charts  and  diagrams  and  instructions  in  PLAIN  ENGLISH 
to  SHOW  and  TELL  HOW  OUR  VIBRATOR  will  cure  any  ailment,  correct  any  physical  condi- 
tion.    We  will  send  it  to  you  FREE. 

Write  us  today— and  let  us  PROVE  to  YOU  what  we  say— at  our  cost. 

SWEDISH  ELECTRIC  VIBRATOR  CO.,  p*™^? 'I^W  CHICAGO,  ILL. 


Operates  on  either  Alternating  or  Direct 

Electric  Light  Current  or  its  own 

Powerful  Batteries. 

Prices,  $12.50  to  $30.00 


For  our  Mutual  Advantage  mention  Popular  Eleetrlclty  when'writlng  to  Advertisers, 


POPULAR  ELECTRiCllY 


PATENTS 
PATENT  ATTORNEYS 


"/\  1   ELIm   1  ^5  to  the  legal  Iprotection  of  the  invention. 

HAND  BOOK  FOR  INVENTORS  AND  MANUFACTURERS  SENT  FREE  UPON  REQUEST 

C.  L.  PARKER,  Patent  Lawyer 

Patents,  Caveat*,  Trade  Marks,  Copyrights,  Reports  as  to  Patentability,  Validity  and  Infringement. 

Patent  Suits  Conducted  in  all  States. 

RFFFRFNCES-  American  Tire  Co.,  Automatic  Vending  Machine  Co.,  Lippincott  Pencil  Co  International  Ore  Treating 
Machmerv  Co  Globe  Machine  and  Stamping  Co.,  Metal  Manufacturing  Co.,  Builders  Iron  Foundry,  Morgan  Machine  and  Engineer- 
me  Co  Berkshire  Specialty  Co.,  Stewart  Window  Shade  Co.,  Macon  Shear  Co.,  Acme  Canopy  Co  Oaks  Manufacturing  Co  Cox 
Implement  Cc Columbus  Buggy  Co.,  National  Index  Co.,  Handy  Box  Co.,  Iron-Ola  Co  By-Products  Chemical  Co  ,  Alabama 
S 'Co  Xational  Offset  Co  ,  Antiseptic  Supply  Co.,  Floor  Clean  Co  Fat  Products  Rerming  Co.,  Richmond  Electric  Co., 
Railwav  Surface  Contact  Supplies  Co.,  Xational  Electric  Works,  Modern  Electric  Co. 

M?  Parka 'on  November  i.  tqo3,  after  having  been  a  member  of  the  Examining  Corps  of  theU.  S.  Patent  Office  for  over  five  years 
resigned  his  position  to  take  up  the  practice  of  patent  law. 

Address  12  McGILL  BUILDING  -  -  -  WASHINGTON,  D.  C. 


PATENTS  that  PROTECT" 

Our  3  books  for  inventors  mailed  on  receipt  of  6  cts.  stamps. 
,  R    8^AjB^LAn%Y^Vashhigto^ 


SAMUEL     G.     McMEEN 


KEMPSTER      B.      MILLER 


McMeen  and  Miller 

ELECTRICAL    ENGINEERS 
Patent  Solicitors  and  Patent  Experts 

In  connection  with  ourengineerinff  practice  we  make  a  specialty  of  secur- 
ing patents  for  inventors,  and  oi  giving  expert  advice  in  patent  matters. 
1454    MONADNOCK    BLOCK  333    GRANT    AVE. 

CHICAGO  SAN   FRANCISCO 


WHEN  desirous  of  information 
inquire  at  the   information 
dept.  of  Popular  Electricity  Pub.  Co. 


BOOK   FREE 


HOW  TO  JUDGE  A  PATENT 

"WRITTEN  SO  YOU  CAN  UNDERSTAND  IT" 

OBED  CBILLMAN  S33S33: 

SATISFIED  CLIENTS  IN  EVERY  STATE 


,  cgr 
'v2> 


^/^Pei?perual 

^JUMohovs  9        . 

I  iooMccbaoical/vvovcipcnrs 
«J5s  fell  all  a  boitf  Feirpe  IfaaL 
]M®ti@n  au5<dlnoW  fo  obraiDPahcpls 

1    ^  BY  MAIL       25  CENTS  ST^PS^SJLVER 

FDIETERICH-6I-0URAY  WASH  D  C 
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F>  ATENX 

TRADE  MARKS  AND  COPYRIGHTS 
SECURED  OR  FEE  RETURNED 

Send  model  or  sketch  and  description  of  your  invention  for 
free  search  of  the  U.  S.  Patent  Office  Records. 

Our  Four  Books  mailed  free  to  any  address.    Send  for  these 
books;  the  finest  publications  ever  issued  for   free   distribution. 
HOW  TO  OBTAIN  A  PATENT 
Our  Illustrated  8o  page  Guide  Book  is  an  invaluable  book  of 
reference   for  inventors   and  contains   ioo  mechanical  move- 
ments illustrated  and  described. 

FORTUNES    IN    PATENTS 
Tells  how  to  invent  for  profit  and  gives  history  of  successful 
inventions. 

WHAT  TO  INVENT 
Contains  a  valuable  list  of  inventions  wanted  and  suggestions 
concerning  profitable   fields  of   invention.      Also    information 
regarding  prizes  offered  for  inventions,  among  which  is  a 

PRIZE  OF  ONE  MILLION  DOLLARS 
offered  for  one  invention  and  $10,000  for  others. 
PATENTS  THAT  PAY 
Contains  fac-similes  of  unsolicited  letters  from   our  clients 
who  have  built  up  ]  rofitable  enterprises  founded  upon  patents 
procured  by  us.    Also  endorsements  from  prominent  inventors, 
manufacturers,  Senators,  Congressmen,  Governors,  etc. 
WE     ADVERTISE     OUR    CLIENTS'    INVENTIONS 

FREE 
in  a  list  of  Sunday  newspapers  with  two  million  circulation  and 
in  the  World's  Progress.    Sample  copy  free. 

ELECTRICAL  CASES  A  SPECIALTY 
Wehave  secured  many  important  Electrical  patents. 

VICTOR  J.  EVANS  &  CO. 

(Formerly  Evans,  Wilkins  &  Co) 
Main  Offices,  615  "F"   Street,  N.  W.,  Washingron,  D.  C. 


Eugene  C.  Brown 

Sul««  4.  Victor  B  da. 

Washington,  I).  C. 


ELECTRICAL 
ENGINEER 

Mr.  Brown  is  a  graduate  Electrical  Engineer  and  was 
for  seven  years  an  ""Sxaminer  in  Electiical  Division  [J. 

PATENT 


S.  Patent  Office,  and  is  prepared 
to  render  expert  service*  in  pre- 
paration    and     prosecutidn     of   ■»■     m  1171/1711 
Electrical  cases.  Send  Skptch  for  AdTlrp|  1f\  W    JL    i*i  1% 


For  our  Mutual   AdvantageTmentlon   Popular  Electrlcltyfwhent' writing  to*A<lT»rtUer». 
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POPULAR  ELECTRICITY; 


4-in-l  Volt-Ammeter 


Measures  high  and  low  volts, 
amperes  and  resistances.  It's  ac- 
curate, compact,  inexpensive. 

Send  for  complete  catalog  No. 
15  of  portable  and  switchboard 
voltmeters  and  ammeters. 


78  Cortlandt 


L.  M.  PIGNOLET 

Street 


NEW  YORK 


WIRELESS   COILS 

These  high  grade  Wireless  Coils,  like 
the  illustration,  are  perfectly  balanced, 
wound  with  the  highest  quality  of  enam- 
eled wire,  and  are  capable  of  producing- 
good  hot  spark  from  1-2  inch  to  2  1-2 
inches  in  length.   Prices  extremely  low. 
Storage    Batteries  of  the  very  highest 
type  and  quality,  capable  of  delivering  6  volts  for  60  ampere  hours 
and  guaranteed  for  1  jear  for  S12.P0.      Large  discount  to  dealers. 
Particulars  sent  for  4-cent  Stamp  —  Dealers  free, 
LEMKE  ELECTRIC  CO.     (Dept.  P.E.)     Milwaukee,  Wis. 


EVERY  BOY  HIS  OWN  TOYMAKER 


Greatest  bovs'  book  ever  written.  Tells  how  to 
make  a  Steam  Engine:  Camera,  Windmill, 
Microscope,  Electric  Telegraph,  Telephone, 
Magic  Lantern.  Boats  of  every  kind,  kites, 
balloons,  toys,  wagons,  bows  and  arrows,  stilts, 
animal  traps,  etc.  Over  200  pictures.  This 
book  and  catalogue  only  10c.  postpaid. 

Commercial  Electric  Co 
Dept.  D,  Kewanee,  111. 


HORN  VIBRATORS 
HAIR  DRYERS 
SMALL  MOTORS 

Run  on  both  no  volts  direct 
current  and  60  cycle  alternat- 
ing current.  Best  machines 
on  the  market  for  a  moderate 
price.  Live  agents  wanted. 
Send  for  a  catalogue 

Horn  Electric  Co. 

36  S.  Canal  St.       Chicago 


$541S.„p^Sai  Camera-Scope 

P  .id  we  can  prove  it.  Anyone  can  operate  it.  Makes  6 
finished  buPon  photographs  a  minute.  Price  of  Camera- 
Scope,  with  supplies  for  making  300  pictures  (enough  to 
pay  for  the  complete  outfit)  S25.00.  Extra  buttons 
$1  per  hundred;  extra  frames,  Si. 50  per  gross,  Be  inde- 
pendent and  make  money  for  yourself.    Write  today 

The  Mountford  Mfg.  Works  "Jfiggift 


FOOT  AND   ELECTRICAL  DRIVEN 

Power  and  Turret  Lathes, 

Planers,   Sharpeners,  and 

Drill  Presses. 

Write  today  for  our  Complete  Catalog. 

Shepard  Lathe  Co. 

6.  131  W.  2nd  St.,  Cincinnati,  Ohio 


The  mostwonderfuland  fasci- 
nating scientific  study  of  the 
age.  Every  Boy,  Girl  and 
Grown-up  should  know  about 
it.  The  new  "VOLTAMF 
ELECTRICAL  PRODUCTS"— 
our  112  Page  Catalog  now  ready,  the  most  complete  and  interesting  book 
ever  issued— is  full  of  illustrations  and  descriptions  of  the  latest  VOL- 
TAMP  Electrical  Novelties— Motors,  Dynamos,  Toys,  Machine  Models, 
Telegraph  and  "Wireless"  Instruments,  Ruhmkorff  Coils,  Spark  Coils, 
Geissler  Tubes,  Switches,  Meters,  Lamps,  Flashlights,  Transformers, 
Tools,  etc.  The  greatestline  of  Miniature  Electric  Railways  ever  shown. 
Anything  Electrical  for  Anybody.    Prices  consistently  low. 

Send  for  this  Catalog — 6  cents  in 
stamps  or  coin,  which  will  be  re- 
funded on  first  order  of  50  cents 
or  over.      No   postals    answered. 

VOLTAMP  ELECTRIC  MFG.  CO.,  Park  Bldg.,  Baltimore,  Md. 


GASOLINE     SOLDERING    IRON    BLOW    TORCH 


»*•••••••••••• 


Here's  the  greatest  time  and  fuel  saver  on  earth,  puts 
the  heat  right  to  the   spot.     Our    booklet  mailed  to  any 

EMMELMAN  BROS.  MFG.  CO. 
Dept.  A  Indianapolis,  Ind. 


ROTH 


ELECTRIC  MOTORS 
POLISHING  LhTHES 

forge  blowers 
.special  machinery 


ROTH  BROS.  &  CO. 


1358  W.  Adams  St. 
Chicago,  III. 


136  Liberty  St. 
New  York  City 


JUNIOR   BELL   RINGER 


Price  $3.00 


Will  operate  all  bells  or  buzzers  in  your  home 
When  connected  to  alternating  current  circuit 

Any  inexperienced  person  can 
install  it.     Consumes  no  current. 

Will  last  a  life  time.    Weight  3  lbs.,  dimensions  6  in.x3  in. 

x2  in.    When  ordering  state  the  voltage  in  your  home. 

Thordarson  Electric  Mfg.  Co. 
217  South  Jefferson  Street,  CHICAGO,  ILL. 


TELEGRAPHY  TAUGHT 

in  the  shortest  possible  time.  The  Omnigraph  Automatic 
Transmitter  combined  with  standard  key 
and  sounder.  Sends  you  telegraph  mes- 
sages at  any  speed  just  as  an  expert  opera- 
tor would.    Five  styles,  $2  up;  circular  free. 

OMNIGRAPH   MFG.  CO. 

H  Cortlandt  Street  New  York 


ELECTRIC 


GOODS  FOR  EVERYBODY.  World's  head- 
quarters for  Dynamos,  Motors,  Fans. 
Toys,  Railways,  Batteries,  Belts,  Bells, 
Pocket  Lamps,  Telephones,  House  Lighting  Plants,  Books. "  If  it's 
electric  we  have  it.  Undersell  All.  Fortune  for  agents.  Catalog  4c. 
OHIO  ELECTRIC  WORKS,  -        -         Cleveland,  Ohio 


"How  to  Construct  a  Practical 
Wireless  Telegraf 


99 


A  8o 


With  illustrations,  diagrams,  and  fine  copy  of  the  Codes,  25c 
stamp  brings  our  bulletin  of  wireless  supplies, 
CHICAGO  WIRELESS  SUPPLY  CO. 
Room  520,  Auditorium  Office  Bldg.  Chicago,  III, 


PALS 


In  telegraphy,  the  typewriter  and  Meco- 
graph  are  becoming  inseparable — equally 
popular,  equally  indispensable. 

Over  60  Per  Cent  O 

More  movements  required  to  send  on  a  Morse  key   than  on  "* 
MECOGRAPH.      Good  senders   get    best    salaries.      Best 


senders  use  the  MECOGRAPH. 

MECOGRAPH 

321  Frankfort  Ave., 


Write  for  new  circular. 

COMPANY 

Cleveland,  Ohio 


for  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers, 


POPULAR  ELECTRICITY 


Sound  Focusing  Receiver 


If    you    don't 

hear  well 

over 

the  telephone 

use  this.  -^  ^- 

Adapted  to  any  Make  or  System  of  Telephoi 
Anyone  can  attach  it  easily 

This  Receiver  is  designed  and  made  expressly  for  hard-hearing  and  partially  deaf  people. 

I  ^ntatei  and  Siplifie.  the  sound,  excludes  all  outside  noise  It  is  extremely  sen- 
.ilive,  «p^S^STsound  loud  and  distinct.  (We  also  make  this  m  the  shape  of  head  band  or 
fatch  case  receivers  for  Wireless  Telegraph  use,  wound  to  especially  high  resistance. 

SENT  PREPAID  TO  ANY  ADDRESS  IN  UNITED  STATES 

Price  for  Telephone  use,  as  per  cut   including  cord  - $2.00  each 

Price  for  Wireless  Telegraph,  Watch  Case  type,  including  cord 3.00  eacn 

SWEDISH-AMERICAN  TELEPHONE  COMPANY 

1741-1751   Berwin  Avenue  CHICAGO,  ILL. 


VISIBLE 


SUPERIORITY 


it  is  easy  to  claim  high  qualities  hidden  somewhere  on  the  inside,  but  the  discerning  buyer 
wants  to  be  "shown."      The  qualities  of  the 

Excelsior  Auto-Cycle 

are  not  hidden  or  elusive.     They  sho     all  over. 

Here  are  a  few  of  them:  Straight  line  frame,  powerful,  rational  speed  motor,  low  saddle  posi- 
tion, mechanical  sight  feed  oiler,  positively  internally  lubricated  hub  brake,  real  shock  absorbing 
sorine  fork  and  simple,  positive  grip  control.  These  are  some  of  the  points  that  have  established 
the  EXCELSIOR  REPUTATION,  THE  ONE  THAT  ALWAYS  MAKES  GOOD. 
Established  i8y6.  Catalog  Hio  gives  full  details.     Why  not  send  for  it  ?         Members  M.  NLA. 

Excelsior  Supply  Company,      233-237  Randolph  St.,  Chicago 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers 


POPULAR   ELECTRICITY 


FREE  INFORMATION  COUPON 

American  School  of  Correspondence: 

Please  send  me  your  Bulletin  and  advise  me  how  I  can 
qualify  for  position  marked  "X." 


^  Whether  young  or  old,  if  you're  untrained,  your  pay  envelope 
will  tell  the  same  old  story  —  skimping  along  on  a  small  salary  — 
living  expenses  advancing  year  by  year  —  no  hopes  of  a  raise  — 
Why  ?    Because  you  lack  the  training  that  makes  promotion  sure. 

Training  makes  the  difference  in  men  and  in  salaries.  The 
untrained  man  of  sixty,  in  spite  of  his  years  of  service,  can  earn 
no  more  at  a  common  job  than  the  untrained  youth  beside  him. 

The  American  School  of  Corre- 
spondence trains  men  to  fill  well-paid 
positions  in  business  and  engineering.  If 
you  want  to  get  ahead — to  get  bigger  pay 
— check,  in  the  coupon  below,  the  posi- 
tion you  want  to  hold — and  mail  today. 

The  coupon  will  bring  no  agent  — 
we  employ  none;  it  will  bring  specific 
information  and  sound  advice.  Tell  us 
frankly  your  condition — your  ambitions 
—  and  let  us  show  you  how  to  get  a 
better  position  and  better  pay. 

AMERICAN  SCHOOL  OF  CORRESPONDENCE 

CHICAGO,  U.  S.  A. 


.Book-keeper 
.Stenographer 
.Accountant 
.Cost  Accountant 
.  Systemalizer 
.CertTd  Public  Acc'nt 
.Auditor 

.Business  Manager 
.Commercial  Law 


. .  Draftsman 

.  .Architect 

.  .Civil  Engineer 

. .  Electrical  Engineer 

..Mechanical  Engineer 

. .  Sanitary  Engineer 

.  .Steam  Engineer 

. .  Fire  Insurance  Eng'r 

. .  College  Preparatory 


NAME 

ADDRESS 

OCCUPATION. 
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Vop.  Fleet.  4-'io 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


Hot  Water  and  Steam  Heat 
For  New  or  Old  Buildings 

Our  Wonderful  offer!    It's  Within  the  Reach  of  All 

win  sua  perfect  and  free  from  defects  and  also  that  the  plant 

installed  according   to  our  plans   and  in- 
structions will  give  you  abso- 
lute    satisfaction. 

We  allow 

SOtoSO  Per  Cent  Saved  if  You  Buy.  from  Ut 

in  your  building,  whether  it  be  new  or  old  ata  sa       s  guch  additional  fact^  regarding  ^  prepare  a 

B2S2WBSSffJSSiHS'»»-'-*^,«",l,,,L 

We  Furnish  All  Necessary  Instructions 

,^       •  A„„™.,1inarv  mechanic  can  install  these  plant* 

Including  Blue  Prints,  Sketches  and  Drawmgs.    Any  "*?^£wto«*  so  that  any  man  handy  with 

InClUUing  Diu  necessarv  bine  prints,  sketchesand  detoiTed^imnE  ,  you  the  nec. 

!ff  SfS^ff  id  aSSKSS  intelligence  can  easny  .natal!  the  plant,    W 

eaaary  tods.  u.«a'«  the  Proof  of  the  Pudding 

Learn  From  the  Experience  of  °^.J*££%^«™«^*^ 

We  have  hundreds  of  unsolicited  testimonials  .  our  possesa.cn    **-» 

on  application.  INSTALLED  PLANT  WITHOUT  PLUMBERS    AID 

HE*RE  IS  ONE  IN  NOME,  ALASKA 
Odca^S^^^  Everythinglis  entirely  satis- 

H*£g£S£%.    wffi^^"^  Ifigft  FITZGERALD 

Our  Free  Book  of  General  Information 

*       t,    v  « Wrf  Weather  Comfort,"  a  book  of  128  hand- 
Write  at  once  for  our  free  **,<**<  gS&SS  if  you  T^o? 
Bomely  illustrated  pages  .We  ^?d™  acovering  fully  every  phase  of 
the  name  of  this  Publication      Besides  jo       b  |  estions  covering 

the  heatingquestion   it  contains  many  Ja  fuU  information  re- 

thecareof  your  heating  plant      It  also  conw        devoted  to  Plumb- 

Our  500-Page  Book  of  Bargains  Mailed  Free  to  You. 

Ask  For  Na891- 

«    .3  TT^o^r,*  Catalogue  we  publish  a  grand  free  illus- 

Besides  our  Heating  ^taiogue        h  general  lines, 

trated  Catalogue  confining  a  fuUhggJ  »     the  material  line 
We  carry  in  stock  P^cticany  ev ery         *  Structural 

that  is  ^M^-lUBmSa«tu9;  Furniture,  Household 
Iron.  P^mbin^"l^F"nitu??;  Roofing,  Wire  and  Fencing; 
^S^mSSSr^^  and  IftOOO  other  items. 

I      We  advise  yo»  to"  write  us  today    | 

CHICAGO  HOUSE  WRECKING 

COMPANY,  35th  &  Iron  Sis.,  CHICAGO 


as 


V    SCRIPS. 


Brand  New 
H  o  t  A  Ir 
Heating 
Plants. 
Prices  lower 
than  anyone 
else  will  sup- 
ply you. 
Every  arti- 
cle used  in 
these  plants 
guaranteed 
absolutely  brand 
new   and   first 
class  in  every 
particular.      If 
you    already 
tave  a  heating 
plant  installed 
in  your  home 
and  are   not 
satisfied   with 
every  part  of 
It    write    us. 
Perhaps  w  e 
c  ..  n    remedy 
the   fault   or 
exchange  it. 
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What 
Electricity 

Has  Done  for 

Humanity 

The  biggest  week's  washing  done 
in  90  minutes  at  a  cost  of  only 
3  cents  for  electricity. 

The  THOR  -  Electric 
Laundry  Machine  is  on 
the  Reversing   Cylin- 
der Principle  which  is 
recognized  by  people  that 
"know"  as  the  only  per- 
fect way  to  wash  clothes 
clean,  without  injury. 

Operated  from  any  Elec- 
tric Light  Fixture 
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Tied  to  the  Washtub  Inconvenience 

No  matter  whether  you   do   your  own 
washing   or   have   it   done   by  servant   or 
washerwoman— if  you  employ  the  old  meth- 
ods you  are  tied  fast  to  washtub  inconven- 
ience—drudgery— loss  of  time  and  clothes. 

This  Coupon  Brings  Free  Booklet 

There  are  members  in  our  family  and  I  want  to  read 

FlU*u      l  booklet  tellmg  the  entire  story   "How  to  Wash  and   Wring 
Clothes  by  Electricity."  s 

Name 


Add 


ress. 


HURLEY  MACHINE  CO. 


CHICAGO 

39  S.  Clinton  Street 


NEW  YORK 

1013  Flatiron  Building 


The  THOR  No.  1,  or  family 
size,  is  on  castors,  will  go  thru 
any  door,  and  can  be  used  in 
kitchen  or  laundry.  Is  ready  to 
work  the  minute  it  is  received 
in  your  home. 


Mad©  in  different  sizes,  adapted  for  any  house  or  apartment 
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